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ABSTRACT

Purpose: This study was designed to determine the perceptions of lay people and dental profes-
sionals with respect to minor variations in anterior tooth size and alignment and their relation to
the surrounding soft tissues.

Materials and Methods: Smiling photographs were intentionally altered with one of eight common
anterior esthetic discrepancies in varying degrees of deviation, including variations in crown length,
crown width, incisor crown angulation, midline, open gingival embrasure, gingival margin,
incisal plane, and gingiva-to-lip distance. Forty images were randomized in a questionnaire and
rated according to attractiveness by three groups: orthodontists, general dentists, and lay people;
300 questionnaires were distributed.

Results: The response rate was 88.2% for orthodontists, 51.8% for general dentists, and 60.6%
for lay people. The results demonstrated threshold levels of noticeable difference between the vary-
ing levels of discrepancy. A maxillary midline deviation of 4 mm was necessary before orthodon-
tists rated it significantly less esthetic than the others. However, general dentists and lay people
were unable to detect even a 4-mm midline deviation. All three groups were able to distinguish a
2-mm discrepancy in incisor crown angulation. An incisal plane cant of 1 mm as well as a 3-mm
narrowing in maxillary lateral incisor crown width were required by orthodontists and general
dentists to be rated significantly less esthetic. Lay people were unable to detect an incisal plane
asymmetry until it was 3 mm, or a lateral incisor narrowing until it reached 4 mm. Threshold levels
for open gingival embrasure and gingiva-to-lip distance were both at 2 mm for the orthodonric
group. Open gingival embrasure became detectable by the general dentists and lay people at 3 mm,
whereas gingiva-to-lip distance was classified by these groups as noticeably unattractive at 4 mm.

CLINICAL SIGNIFICANCE

The results of this study show thart orthodontists, general dentists, and lay people detect specific
dental esthetic discrepancies at varying levels of deviation, which may aid the dental professional
in making specific treatment recommendations.

P! (] Esthet Dent 11:311-324, 1999)

n recent years cosmetic or esthetic  Carnegie described the smile as one  movies have exposed viewers to
dentistry has become a major of the most important methods of beautiful faces and brilliant smiles.
focus for the American public. Dale  influencing people. Television and Unfortunately, however, teeth are
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usually not in perfect balance with
their surrounding structures. Miller
stated that the trained and observant
eye readily detects that which is out
of balance, out of harmony with its
environment, or asymmetric.! These
imbalances may be seen in nature,
architecture, art, and dentistry.
Investigation of lay people’s self-
perception of dental esthetics has
focused largely on gross esthetic
discrepancies related ro debilitating
malocclusions.”® However, no stud-
ies have evaluated anterior dental
esthetics by investigating an indi-
vidual’s perception of graduated
degrees of abnormality. Furthermore,
no studies have established thresh-
olds for these esthetic criteria that
could be used by orthodontists, perio-
dontists, restorative dentists, and
oral and maxillofacial surgeons to
aid in planning treatment. Therefore,
the purpose of this study was to
determine the lay person’s and dental
professional’s perception of minor
variations in anterior tooth size and
alignment as well as their relation to
the surrounding soft tissues. The fol-
lowing four hypotheses were tested:

1. Orthodontists will be more
perceptive than general dentists
in detecting minor degrees of
variation from ideal in specific
dental esthetic discrepancies.

2. Lay people will be less discern-
ing of specific dental esthetic
discrepancies than general den-
tists or orthodontists.

3. The ranking of the most and
least noticeable dental or facial
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feature will differ significantly
among orthodontists, general
dentists, and lay people.

4. Respondents with strong obses-
sive-compulsive tendencies will
be more perceptive in detecting
minor degrees of specific dental
esthetic discrepancies.

MATERIALS AND METHODS

Sample

Three groups of raters were used

in this study: orthodontists, general
dentists, and lay people. The ortho-
dontic and general dental groups
consisted of graduates of the
University of Washington School

of Dentistry. They were randomly
selected from lists provided by the
school. The lay group consisted of
business people, attorneys, teachers,
and other assorted workers. Each
rater was given as little information
about the study as possible. Three
hundred surveys were distributed to
the three groups. The response rate
was 88.2% (60/68) for orthodon-
tists, 60.6% (74/122) for lay people,
and 51.8% (57/110) for general
dentists. The orthodontists had an
age range of 29 to 61 years (mean,
45 yr); the general dentists, 27 to
67 years (mean, 42 yr); and the lay
people, 22 to 61 years (mean, 39 yr).

Variables and Measurements

To test the hypotheses, the three
groups rated a series of eight differ-
ent esthetic discrepancies. The sur-
vey consisted of five variations of
eight individual photographs, for a
total of 40 images. Each smile was

intentionally altered with one of
cight common anterior esthetic dis-
crepancies in varying degrees of
deviation. The eight deviations
were selected following consulta-
tion with clinically experienced
orthodontists and general dentists.
Deviations were chosen based on
their frequency of occurrence and
clinical significance to the smile.
They included variations in

Crown length

Crown width

Incisor crown angulation
Midline

Open gingival embrasure
Gingival margin

Incisal plane
Gingiva-to-lip distance

.
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The nose and chin were eliminated
from the pictures to reduce the
number of confounding variables.
For the same reason only female
smiles were used, and similar skin
tones were chosen. Each esthetic
characteristic was altered with four
progressive variations of the origi-
nal smile photograph. The smiles
were scanned and altered in Adobe
Photoshop 4.0 using a Macintosh
Power PC computer. Following
alteration, the images were
condensed or enlarged to achieve
an image size thart represented
actual tooth-size. Each esthetic
characteristic was altered in vary-
ing increments. Some were altered
in 0.5-mm increments, some in
1.0-mm increments, and others in
2.0-mm increments.



Crown Length. The teeth chosen

for alteration were the patient’s
maxillary central incisors. The crown
length was shortened in 0.5-mm
increments by selectively altering
the level of the marginal gingiva
(Figure 1). The consistent reference
points for these measurements were

the most superior points on the

labial marginal gingiva of the
patient’s adjacent lateral incisors
and canines. The incisal edges were
maintained at the same level to sim-
ulate supra-eruption of the central

incisors and isolated incisal wear.

Crown Width. Since the most com-
mon variation in crown width affects
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Figure 1. Crown length of maxillary
central mcisors was shortened in 0.5-mm
increments in test photographs to assess
esthetics of crown length.

the size of the lateral incisors, the
alterations of crown width were
made to the maxillary lateral incisors.
The marginal gingiva was kepr at
the same level, and the width of the
lateral incisor crowns was decreased
in 1.0-mm increments (Figure 2).
Measurements were made berween
the interproximal contact points.

2.0 mm

Figure 2. Crown width of maxillary
lateral incisors was decreased in 1.0-mm
increments in test photographs to assess
esthetics of crown width.
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Figure 3. Incisor crown angulation of
"M.\'J”dr)‘ canine and incisor crowns
was angled to the patient’s right in 1.0-
mm increments in test photographs to
assess esthetics of crown angulation.

Incisor Crown Angulation. Alter-
ations were made to the patient’s
maxillary canine and incisor
crowns. They were angled toward
the patient’s right side in 1.0-mm
increments when measured from
the midline papilla to the most gin-
gival portion of the incisal embra-
sure between the maxillary central

incisor crowns. The adjacent lat-

0mm

Figure 4. The entire maxillary dental
segment was shifted in 1.0-mm incre-
ments to the patient’s left in test pho-
tographs to assess esthetics of midline
position.
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eral incisors and canines also were
angled to the right in 1.0-mm

increments (Figure 3).

Midline. When altering the midline,
the surrounding soft tissues including
the lips and skin were maintained,
while the entire maxillary dental
segment was shifted in 1.0-mm
increments toward the patient’s left.

The center of the upper lip or the
“cupid’s bow™ was used to represent
the facial midline. The incisal plane
was maintained at the same level in

the five images.

Open Gingival Embrasure. The
gingival embrasure between the
maxillary central incisors was

altered to simulate crown-shape

Nae
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2.0mm

discrepancies. The interproximal
contact point berween the maxillary
central incisors was moved incisally
in 1.0-mm increments (Figure 5).
The varying lengths of open gingi-
val embrasure were measured from
the tip of the interdental papilla to
the interproximal contact point. All
attempts were made to retain a nat-
ural midline interdental papilla.

1.0mm

3.0 mm

Gingival Margin. Alterations in
gingival margin level were made to
the lateral incisors. They were
bilateral and affected the labial mar-
ginal gingiva of the maxillary lat-
eral incisors. The smile used for this
variable had radiating symmertry
and balance of gingival margin level
between the right and left sides.
Canine and central incisor gingival

2.0 mm
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Figure 5. The interproximal contact
point between the maxillary central
incisors was moved incisally in 1.0-mm
increments in test photographs to assess
esthetics of open gmgival embrasure.

margins were maintained at a con-
sistent height. Each degree of varia-
tion was measured from this level.
Ideal gingival level for the lateral
incisors was considered to be 1.0 mm
incisal to the canine and central
incisor gingival levels. The altered
images varied in 0.5-mm increments

(Figure 6).

.0 mm

Figure 6. Gingival margin of the lateral
incisors was altered in 0.5-mnr incre-
ments in test photographs to assess
esthetics of gingival margin level.
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Figure 7. The anterior dental segment
was rotated in 1,0-mm increments in test
photographs with respect to a central
point at the incisal embrasure betiween
the central incisor crotns to assess
esthetics of incisal plane asymmetry.

Incisal Plane. The computer alter-
ations to the photograph involved
altering the incisal plane from right
to left canine. Since inclusion of the
interpupillary line in the photographs
was not possible, the lower lip line
and incisal plane were positioned
parallel to the lower border of the
photograph to maintain symmetry.
Each alteration varied in 1.0-mm
increments by rotating around a
central point at the incisal embra-
sure between the central incisor
crowns (Figure 7). The changes
made were positional and involved
the entire anterior dental segment.
The segment was rotated inferiorly
on the subject’s left and superiorly
on the right.

Gingiva-to-Lip Distance. The

gingiva-to-lip relation was altered
to produce a “gummy smile.” The
smile was altered by progressively

moving the upper lip superiorly and

JOURNAL OF ESTHETIC

DENTISTS

DENTISTRY

AND
ESTHETICS

0mm

3.0mm

inferiorly to modify the distance from
the lip to the gingival margin, The
labial gingival margins of the max-
illary central incisors were used as
reference points for measurements.
The upper lip was positioned at this
level and called the 0 mm level. Addi-
tional lip positions included 2.0 mm
inferior and 2.0, 4.0, and 6.0 mm

superior to this level (Figure 8).

Grouping

The individual smiles were grouped
randomly, but in such a way that
different variables were presented
on each page of the questionnaire.
Each page consisted of four ran-
domly assigned images arranged in
two columns. Copies of the original
questionnaire were randomly
arranged in 10 different ways. An
equal number of each of the 10
forms was distributed to each
group of raters. Each image was

coded for identification with a two-

L)

4. mm

letter combination, such as “CR™
or “FC.” Respondents were asked
to omit any identifying marks, such
as a printed name or signature.

Rating Scale

A 50-mm visual analogue scale
appeared under each of the images
within the questionnaire and was
used for individual ratings. It was
labeled at both ends according to
extremes of attractiveness. The left
border (i.e., near zero) was labeled
“least attractive™ and the right
border (i.c., near the 50-mm range)
“most attractive.” Each rater
marked a point along the 50-mm
visual analogue scale according to
their perception of dental esthetics.
The individual ratings were mea-
sured in millimeters with Fowler
Ultra-Cal Mark 11 (Fred V. Fowler
Co., Inc., Newton, Massachusetts)
digital calipers to determine the

respondent’s score,



Additional Questions

Additional questions were asked
to evaluate the individual esthetic
focus for all three groups and to
determine the number of years in
practice for the dental groups.
Respondents also were asked to
rank 10 specific facial and dental
characteristics according to notice-
ability. The general facial fearures
included hairstyle, hair color, eye
color, eycbrow expression, skin
complexion, and nose size. The
dental and perioral features included
tooth position, tooth color, mouth
expression, and lip shape. Raters
were instructed to rank each item
from 1 (most noticeable) to 10
(least noticeable), using each rank-

ing only once.

Personality Evaluation
Also included were 16 questions
from the Minnesota Multiphasic

Personality Inventory-2 (MMPI)

-2.0 mm

Figure 8. The distance from the upper
lip to the gingival margin was altered in
2-mm increments above and below the
labial gingival margins of the maxillary
central incisors in test photographs to
assess the esthetics of gingiva-to-lip
distance.

that represented the obsessive-
compulsive dimension.” This test
has been validated extensively and
was used as the best way to assess
obsessive-compulsive tendencies

(OCD) among the respondents.

Analysis of Data

To test the four hypotheses, a series
of parametric and non-parametric
statistics were conducted. Hypothe-
sis 2 stated that lay people would
be less able to discriminate between
levels of discrepancies than dentists
and orthodontists. One-way repeated
measures analysis of variance
(ANOVA) tests were conducted
within each group to assess how the
groups rated each level of deviation.
Significant overall tests were fol-
lowed with a series of post-hoc mul-
tiple comparisons to test hypotheses
1 and 2. Multiple comparisons
between cach level of variation were
used to determine the threshold of

KOKICH JR. ET Al

deviation at which each group was
able to discriminate between esthetic
and noticeably less esthetic dental
features. Furthermore, to compare
the three groups’ ratings, two-way
repeated measures ANOVAs with
group (1 vs. 2 vs. 3) as the crossed
factor and levels of discrepancy
(e.g., 0 through 4 mm) as the
repeated factor were conducted on
each type of dental discrepancy.

Hypothesis 3 stated that rankings
of the most and least noticeable
dental or facial features would dif-
fer across groups. This was tested
with Pearson chi-squared analyses

comparing all three groups.

The final hypothesis stated that
strong obsessive-compulsive ten-
dencies would result in grearer dis-
crimination of minor degrees of
esthetic discrepancies. To test for

this hypothesis, a series of analysis
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of covariance (ANCOVA) tests
were conducted. Total OCD scores
(0-16) served as the covariate ratings
on each type of facial disharmony
outcome. Analysis of covariance
also was used to test the effects of
years of dental or orthodontic prac-
tice on ratings, categorized as 1 to
10 years versus 11 to 20 versus 21 or
more years of dental or orthodontic
practice. This permitted a test of the
impact of practice experience on
dentists’ and orthodontists’ ratings
of all eight dental discrepancies.

RESULTS

Threshold Scores

The threshold at which each group
could distinguish between the
“ideal™ smiles and deviations from
the ideal varied (Figure 9; Table 1).
These one-way ANOVAs represent
a test of hypotheses 1 and 2.

Crown Length. Lay people were less
discerning of a crown length discrep-
ancy than the two dental groups.
On average, a 2-mm deviation from
ideal crown length was required for
lay people to classify it as noticeably
less esthetic (p < .0001). Ortho-
dontists identified a 1-mm discrep-
ancy from ideal (p < .005), whereas
general dentists made the distinction
when crown length exceeded 1.5 mm
from ideal (p < .0001). The crown
length ratings supported both
hypotheses 1 and 2 (i.c., lay people
could least distinguish discrepancies,
followed by general dentists, then
orthodontists) (see Figure 9, A).
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Crown Width. A perceived mesio-
distal dimension 3 mm narrower
than the ideal lateral incisor crown
width was required before it was
rated significantly less attractive

by orthodontists and dentists

(p < .0001). Lay people required a
4-mm narrowing of the mesiodistal
width of the lateral incisor to rate
it as noticeably less attractive

(p < .001). These results support
hypothesis 2. However, the similar-
ity between orthodontists’ and gen-
eral dentists’ ratings do not support
hypothesis 1 (see Figure 9, B).

Incisor Crown Angulation. All
three groups were able to identify
the discrepancy at the same level,

2 mm from ideal incisor angulation
(p < .0001) (see Figure 9, C). How-
ever, the orthodontists were the best
of the three groups in discriminating
between ideal and a 2-mm deviation,
supporting hypotheses 1 and 2.
This conclusion is supported by the
mean difference in ratings: ortho-
dontists (14.49), general dentists
(12.36), and lay people (7.28). The
higher the mean difference, the
greater the distinction made by a
particular group of raters between
levels of discrepancy.

Midline. Only orthodontists were
able to identify a maxillary dental
midline deviation from ideal

(p < .0001). The threshold level at
which orthodontists rated midline
deviations as significantly less
esthetic was 4 mm (see Figure 9, D).

This means that the maxillary dental
midline had to be shifted as much as
4 mm to one side before it became
consistently noticeable by the ortho-
dontists. However, neither the gen-
eral dentists nor lay people perceived
a significant difference in esthetics
even with a 4-mm deviation, as illus-
trated by almost horizontal lines for
these two groups in Figure 9, D.

Open Gingival Embrasure. Ortho-
dontists rated a 2-mm open gingi-
val embrasure as noticeably less
attractive than the ideal smile
with a normal gingival embrasure
(p < .0001). In contrast, it took a
greater deviation (3 mm) for the
general dentists and lay people to
rate the smile as less attractive

(p <.007 and p < .0001, respec-
tively) (see Figure 9, E).

Gingival Margin. None of the
three groups could discriminate
between levels of gingival margin
discrepancy. This is illustrated by
the three lines with minimal varia-
tion in Figure 9, F.

Incisal Plane. Both orthodontists
and general dentists could detect

a 1-mm incisal plane asymmetry

(p <.001 and p < .0001, respec-
tively) (see Figure 9, G). Lay people
were less able to detect an incisal
plane asymmetry; a 3-mm cant was
required for the lay group to rate

it as noticeably less attractive

(p < .007), which is consistent with
the second hypothesis.
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Gingiva-to-Lip Distance. None of  these two levels and increased dis- and lay people were more tolerant

the three groups discriminated tance from gingiva to lip. Orthodon-  of increasing the gingiva-to-lip dis-
between levels of maxillary gingival  tists made the distinction between tance. They classified it as excessive
absence on smiling (upper lip posi-  esthetic and unesthetic when the if 4 mm of gingiva was visible above
tion at the level of or 2 mm inferior  distance was 2 mm (p < .0001). the level of the anterior gingival

to the gingival margin). However, all  They rated 0 mm of gingival display ~ margins (p <.0001 and p < .009,
three groups discriminated between  as most attractive. General dentists  respectively) (see Figure 9, H).

(mean ratings)
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Figure 9. Graphic illustration of questionnaire results. A, Crown length; B, crown width; C, incisor crown angulation; D,
midline; E, open gingival embrasure; ¥, gingival margin; G, incisal plane; H, gingiva-to-lip distance.
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TABLE THRESHOLD LEVELS OF

DENTISTS AND
ESTHETICS

SIGNIFICANT DIFFERENCE

- Crown length (mm) 1.0 1.5 2.0
Crown width (mm) 3.0 3.0 4.0
Incisor angulation (mm) 20 2.0 2.0
Midline (mm) 4. ND ND
Open gingival embrasure (mm) 2.0 3.0 3.0
Gingival margin (mm) ND ND ND
Incisal plane (mm) 1.0 1.0 3.0
Gingiva-to-lip distance (mm) 2.0 4.0 4.0
ND = nondetectable.

Group Comparisons

As previously stated, a two-way
repeated measure ANOVA was
conducted to determine significant
changes across levels of discrepancy
among the three respondent groups.
Significant (p < .01) overall mean
differences were revealed for crown
width, incisor angulation, gingiva-
to-lip distance, and open gingival
embrasure. This demonstrated a
significant change across levels of
discrepancy when the three groups
were collapsed. However, this test
did not identify the source of the
significant effect (i.e., differences
between groups 1 vs. 2, 2 vs. 3 or

1 vs. 3).

Therefore, to test for specific group
differences, a one-way repeated
measures ANOVA was performed.
It demonstrated that in most of the
dimensions all three groups noticed
significant (p < .01) differences
across all levels of discrepancy
except gingival margin and midline
deviation. General dentists were
unable to detect differences for
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midline discrepancy, and lay people
could not identify changes for
either midline or gingival margin
discrepancies. It is noteworthy that
the high level of significance com-
paring orthodontists’ ratings across
levels of midline deviation was
powerful enough to compensate for
the lack of significance shown by
the general dentists and lay people
for this variation, as demonstrated
in Figure 9, D, with the steadily
declining, relatively linear slope for
orthodontists. In contrast, the gen-
eral dental and lay groups exhibited
uneven slopes. This suggests that
orthodontists could rate the more
discrepant smiles in an order con-
sistent with the degree of variation.
However, general dentists and lay
people did not perceive the discrep-
ancies in a declining order.

Rankings of Dental and Perioral
Features

Additional questions were asked

of the respondents, to enable the
researchers to compare the groups
of raters according to esthetic focus

and to evaluate possible connec-
tions between these rankings and
their individual attractiveness ratings.
Kruskal-Wallis chi-squared tests were
conducted to compare rank orders of
the four dental and perioral features
across the three groups. The groups
exhibited significant differences
only on tooth color (¥* = 10.99,

df = 2, p < .004) and tooth position
(x? = 32.77, df = 2, p < .0001).
General dentists, followed by
orthodontists, rated tooth color
more noticeable than other features.
In contrast, lay people rated mouth
expression and lip shape as more
noticeable than either dental char-
acteristic. Orthodontists rated tooth
position as the most noticeable den-
tal or perioral feature, whereas lay
people assigned this dental feature
lower rankings.

Pearson chi-squared tests were con-
ducted to compare the highest and
lowest ranked facial and dental
features across the three groups.

A significant association was seen
between group membership and the
most commonly chosen number 1
rank (¢ = 41.82, df = 18, p <.001).
Tooth position was the most fre-
quently chosen number 1 rank by
orthodontists (41.4%) and general
dentists (22.6%), whereas lay peo-
ple chose tooth position as most
noticeable only 7.8% of the time.
Hairstyle was chosen most fre-
quently as the highest rank by the
lay group (34.4%). No significant
differences were found when com-
paring the three groups on their
respective number 10 ranks. All



three groups were most likely to
select eyebrow expression as their
number 10 rank: orthodontists
(43.1%), general dentists (43.4%),
and lay people (40.6%).

Covariates

Years in Practice. An ANCOVA
was conducted to determine the
association between number of
years in practice and perception of
esthetic discrepancy. The range was
1 to 27 years for orthodontists and
1 to 39 years for general dentists.
Despite this wide range for both
groups, years of professional expe-
rience had no effect on their esthetic
perceptions.

Personality Evaluation. Obsessive-
compulsive personality tendencies
were analyzed as a covariate, using
the factor scores for the obsessive-
compulsive dimension obrtained
from the MMPI. Nonsignificant
results of the analysis of covariance
led the researchers to conclude that
obsessive-compulsive personality
styles are unrelated to perceptions
of esthetics for orthodontists, gen-
eral dentists, or lay people.

DISCUSSION

This study has shown significant
group differences for several esthetic
discrepancies. No previous studies
have established threshold levels

of noticeability of various esthetic
discrepancies by orthodontists,
general dentists, and the general
public. Several studies have evalu-
ated esthetic perception of different
malocclusions.>*'* Indices also

have been created to measure den-
tal esthetics based on a relatively
standardized set of variables. These
esthetic indices assess treatment
need according to occlusal health
but do not focus directly on ante-
rior dental esthetics. Few studics
have compared group perceptions
of common anterior esthetic dis-
crepancies. Padwa and colleagues
attempted to establish a threshold
level of occlusal cant that would be
considered unesthetic by panels
with differing dental backgrounds.'

The present study has shown that
orthodontists recognize specific
dental esthetic discrepancies more
readily than lay people, with the
exception of gingival margin dis-
crepancies. General dentists and lay
people have similar threshold levels
for assessing midline deviation, gin-
gival margin discrepancy, and gin-
giva-to-lip distance. Orthodontists
and general dentists were able to
detect discrepancies on half of the
dimensions at the same level. How-
ever, orthodontists were able to
identify crown length, midline, open
gingival embrasure, and gingiva-
to-lip distance at a smaller level of
deviation than general dentists.

The level of detection of various
anterior esthetic discrepancies dif-
fered according to the dimension
and responding group. Which dis-
crepancies were most and least
noticeable? The findings revealed
that orthodontists and general den-
tists rated incisal plane asymmetry
as the most noticeable dimension,
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whereas lay people rated incisor
angulation as the most noticeable.
None of the groups could detect
gingival margin discrepancies. Gen-
eral dental and lay respondents also
were unable to detect midline devi-
ation at any level. All groups found
one discrepancy most noticeable.
General dentists and lay people were
unable to detect two large deviations.

If certain discrepancies are non-
detectable at any level, what does
this mean to the clinician? Is it nec-
essary to correct subtle variations if
they are undetectable by the aver-
age patient? If they are not likely to
be noticed by the patient, is it nec-
essary to bring them to their atten-
tion? These are questions that are
of obvious importance to the clini-
cian, especially since some of these
problems (or discrepancies) are dif-
ficult to correct. On the other hand,
the present study has demonstrated
that certain anterior esthetic dis-
crepancies are noticeable by the
average patient if not corrected,
whereas others, such as midline
deviations, will be undetectable by
patients or their dentists.

The present data show an interest-
ing interaction between midline
deviation and incisor crown angula-
tion. A 4-mm maxillary midline
deviation was not detected by
general dental or lay populations.
Orthodontists also had difficulty
identifying subtle midline discrep-
ancies. However, all groups rated a
2-mm deviation in incisor angula-
tion as noticeably unattractive.
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Why was midline deviation rela-
tively undetectable, whereas incisor
crown angulation was so casily
noticed? Previous studies have
claimed thart a significantly slanted
dental midline is displeasing and
tends to induce visual tension.'**
However, no data were presented to
support this statement. Frush stated
that the vertical relationship of the
dental midline appears to be much
more critical than the mediolateral
position of the incisors.'® However,
others have argued thar a precise
dental midline may appear artifi-
cial.'®'” These conclusions are sup-
ported by the current research,
which challenges the necessity of a
precise dental midline for optimal
esthetics. A mild midline discrep-
ancy is acceptable to the majority
of lay people, if the incisal crown
angulation is not canted more than
2 mm. However, these conclusions
are limited by the design of the cur-
rent study. The manner in which
the midline deviations were dis-
played was not necessarily repre-
sentative of a naturally appearing
midline discrepancy. For example,
the photographs do not reflect the
shadowing that is caused by the
resultant arch-form asymmetry.

The distance from gingiva to lip dur-
ing smiling was not noticeable by the
general dental or lay population until
it was at least 4 mm. Orthodontists
were more discriminating. Although
they did not distinguish between too
little and no gingival display, ortho-
dontists rated 2 mm of visible gin-
giva as excessive and noticeably
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unattractive. Several articles have
discussed treatment options for cor-
rection of excessive gingiva-to-lip
discrepancies.’'®?! Janzen evaluated
correction of “gummy smiles™ with
orthognathic surgery.?' Although he
showed a significant reduction of the
gingiva-to-lip distance, he did not
discuss the method used to determine
the desired amount of visible gingiva.
Chiche and Pinaulrt stated that the
esthetically ideal amount of visible
gingiva is about 1 mm, although

2 to 3 mm of gingiva may be estheti-
cally acceptable.'* However, these
views were not supported by scien-
tific data. A common treatment
option for patients with vertical
maxillary excess and increased
gingiva-to-lip distance is a combina-
tion of orthodontics and maxillary
impaction surgery. This study has
shown that there is a significant dif-
ference in esthetic perception of the
“gummy smile” between lay and
professional raters. Because of the
potential for patients to have greater
tolerance, orthodontists and sur-
geons must be aware of these differ-
ences in perception of gingiva-to-lip
distance when planning maxillary
impaction surgery to correct

a “gummy smile.” Practitioners’
goals may not be in harmony with
patients’ goals.

This investigation has shown that
orthodontists identified a 2-mm
midline open gingival embrasure as
unattractive. However, general den-
tists and lay people were unable to
detect an open gingival embrasure
unless it was 3 mm long. This

esthetic problem is often observed
postorthodontically in patients with
pretreatment overlapping of incisors
or triangularly shaped incisor crowns.
Burke and colleagues examined the
incidence of overlapped maxillary
incisors, incidence of resultant open
gingival embrasures, and width of
the gingival base below the inter-
proximal contact.?? Their results
indicated that 42% of these patients
had open gingival embrasures
between the central incisors after
orthodontic treatment, and the
average width of the base of the
triangle was 0.43 mm. They con-
cluded that in a similar patient
population, one-third would have
crowded central incisors, and 40%
of those would result in an open
gingival embrasure after orthodon-
tic treatment. The size of the space
is largely dependent on the extent
of pretreatment incisor overlap.
Patients with wide gingival embra-
sures may benefit from composite
restoration or reshaping of the
crowns adjacent to the space.
However, small spaces may not be
noticeable enough by the average
patient to justify their correction.

Incisal plane asymmetry was the
most easily detected discrepancy by
orthodontists and general dentists.
Both professional groups were able
to detect a 1-mm asymmetry. In
contrast, lay people were unable to
detect incisal plane asymmetry
until it reached 3 mm. Chiche and
Pinault claimed that a canted incisal
plane is esthetically displeasing due
to median asymmetry.' However,



they did not present a threshold
value at which this variation
becomes unatrractive. Padwa and
associates evaluated a threshold of
perceived noticeability for occlusal
plane cant."® Trained and untrained
groups of observers evaluated
occlusal cants by rating facial pho-
tographs. The researchers con-
cluded that untrained, lay observers
could detect 90% of occlusal cants
greater than four degrees, and
trained observers could detect 98%.
One problem with that study was
the sample size: five oral surgeons
(trained group) and four medical
residents (untrained group). An
additional point of concern is the
composition of their lay group.
Medical residents cannot be consid-
ered untrained because of their
advanced educational background
and their training to focus on body
features. Non-medically trained
raters may have been more appro-
priate evaluators. In the present
study, the lay population had no
dental or medical training.

Orthodontists and general dentists
were able to detect a 3-mm narrow-
ing of lateral incisor crown width,
but lay people did not notice a
significant change unul the lateral
incisor was narrowed by 4 mm.
From a restorative standpoint, ante-
rior tooth position is a critical fac-
tor for proper denture esthetics.?*2¢
The most consistently applied prin-
ciple is the “golden proportion.”
One of the first to describe the
golden proportion and its impor-
tance to restorative dentistry was

Lombardi."® Since then, several
others, including Levin,** Brisman,**
and Qualtrough and Burke,** have
reinforced its application to ante-
rior esthetics. Kokich applied the
rule to orthodontics by describing
the proper restoration of peg-
shaped lateral incisors in orthodon-
tic patients.”® The golden propor-
tional value for this tooth is 0.618
or approximately two-thirds the
width of the adjacent maxillary
central incisor. In the present study,
none of the respondents detected a
pegged lateral incisor until it was

3 mm narrower than its ideal pro-
portional width. Opening space to
restore a narrow lateral incisor
requires a final restoration and thus
increases costs. Therefore, leaving
symmetric narrow lateral incisors
may be acceptable in some situations.

The questionnaire used to evaluate
individual esthetic focus showed
that dental professionals focus on
tooth position, whereas lay people
focus on hairstyle. This finding is
consistent with the rarings of indi-
vidual variations by the dental and
lay groups. The dental groups were
generally sensitive to minor denral
disharmonies, whereas the lay group
was unable to detect disharmonies
in several of the esthetic variables.

The present study showed that
crown length and gingival margin
discrepancies often were not
noticed by dental professionals or
lay people. Yet these are considered
to be important aspects of a smile.
Kokich described these deviations
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and explained the rationale for
their orthodontic and restorative
correction.?” However, no studies
have evaluated the patient’s per-
spective; the degree or amount of
discrepancy that requires correction
is not known. Are all gingival mar-
gin discrepancies unesthetic? The
results of the present study suggest
that symmetrically altered gingival
margins are undetectable by ortho-
dontists, general dentists, and lay
people. However, it is possible that
symmetric problems are rated more
attractive than asymmetric prob-
lems. Since asymmetric discrepan-
cies are commonly found in the
general populartion, a second study
is being conducted to evaluate per-
ception of unilateral alterations in
crown length, crown width, and
gingival margin. This information
should provide a stronger basis for
making treatment recommenda-
tions about the wisdom of correct-
ing these nonideal relations.

CONCLUSIONS

Hypotheses 1 (orthodontists will be
more perceptive than general den-
tists in minor degrees of discrep-
ancy from ideal) and 2 (lay people
will be less discerning of specific
denral esthertic discrepancies than
general dentists or orthodontists)
were supported on four dimensions:
crown length, midline, open gingival
embrasure, and gingiva-to-lip dis-
tance. These hypotheses were not
supported on the remaining four
dimensions: crown width, incisor
angulation, gingival margin, and
incisal plane. Hypothesis 3 (the
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rankings of most and least notice-
able dental or facial features will
differ significantly between ortho-
dontists, general dentists, and lay
people) was partially supported

by the findings. However, hypothe-
sis 4 (respondents with strong
obsessive-compulsive tendencies
will be more perceptive in detecting
minor degrees of dental esthetic
discrepancies) was not supported.
Orthodontists and general dentists
ranked tooth position as the most
noticeable facial or dental feature,
and lay people ranked hairstyle as
most noticeable. All groups ranked
evebrow expression as least notice-
able. No correlation was found
between obsessive-compulsive ten-
dencies and individual group rat-
ings. The results of this study have
shown thar orthodontists, general
dentists, and lay people detect spe-
cific dental esthetic discrepancies

at varying levels of deviation. Lay
people were less discerning than
orthodontists in all of the discrep-
ancies except incisor angulation
and gingival margin. General den-
tists were more discerning than lay
people only for crown length, crown
width, and incisal plane. Orthodon-
tists were more discriminating than
the other groups on all deviations
except gingival margin. The differ-
ing levels of detectability demon-
strate that minor variations in spe-
cific dental esthetic discrepancies
may not be an important concern
to most patients. Therefore, it is the
responsibility of general dentists ini-
tially and orthodontists secondly to
inform the patient of the noticeable
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deviations and then allow the
patient to make his or her own deter-
mination as to the overall esthetic
significance of each discrepancy.
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