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ABSTRACT

The aim of this study was to analyze the dimensions of the
clinical crown of upper central incisors and the prevalence
of tooth shapes by two different protocols. Assessment was
performed on each of the 111 dental stone type V maxillae
models of students of dentistry from Buenos Aires University
[93 females and 18 males, mean age 23.70 (£ 2.26) years] The
mesial and distal-vestibular angles were defined on each right
upper incisor, and the following segments were defined: AB
(zenith - incisal edge), CD, EF, GH (apical, middle, and incisal
thirds - vestibule - mesial and vestibule-distal angles) and their
lengths were determined with a precision caliper. Then, the
CD/AB, EF/AB and mean CD-EF/AB ratios were calculated.
Shapes were assessed by four independent observers, three of
whom evaluated digital images of the models, while the fourth
had no access to the images, and determined the shapes using
an algorithm developed from the dimensions of the studied
segments. Rates and confidence intervals were determined, and

Fleiss’ Kappa was calculated to assess the agreement among
the evaluators who worked with the images and among all of
them.

Average incisor length was 10 mm, and widths at CD and
EF were 7.35 mm (0.65) and 8.27 mm (0.58), respectively.
Regarding shapes, 51.58% (47.90-55.20) of the incisors were
identified as square, 18.02% (14.50-21.90) as ovoid and
30.41% (30.00-30.90) as triangular. Fleiss’ Kappa agreement
was 0.71 (0.62-0.80). The application of the proposed
algorithm provided a considerable level of agreement among
the observers. Regarding tooth size, both the average segment
length and the proportions were similar to those reported by

various authors.
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Prevalencia de forma y tamano de los incisivos centrales en estudiantes universitarios
argentinos: determinacidn visual y mediante un nuevo método estandarizado

RESUMEN

El objetivo de este trabajo fue analizar las dimensiones de las
coronas clinicas de incisivos centrales superiores, y la preva-
lencia de cada una de las formas dentarias segun diferentes
formas de determinacion. Se utilizaron modelos de yeso tipo
V de 111 estudiantes (93 mujeres y 18 varones) con una me-
dia de edad de 23,70 (+ 2,26) aiios. Se definieron los angulos
vestibulo - mesial y distal para los incisivos centrales supe-
riores derechos (1.1), se definieron los siguientes segmentos:
AB (cenit - borde incisal), CD, EF, GH (tercios apical, me-
dio e incisal - angulos vestibulo - mesial y vestibulo- distal)
y se determinaron sus longitudes con un calibre de precision.
Se calcularon las proporciones CD/AB, EF/AB y media CD-
EF/AB. Las formas de las piezas dentarias fueron identifi-
cadas por cuatro observadores independientes, tres lo hi-
cieron mediante la evaluacion de imdgenes digitales de los
modelos confeccionados. El cuarto observador; sin acceso a las
imagenes, asigno a cada pieza una de las formas determinadas

mediante la aplicacion de un algoritmo elaborado ad-hoc. Se
obtuvieron tasas e intervalos de confianza y se calculo Kappa
de Fleiss para valorar la concordancia entre evaluadores.

La longitud promedio fue de 10 mm y el ancho en los segmentos
CD y EF fueron de 7.35 mm (0.65) y 8.27 mm (0.58) respecti-
vamente. En cuanto a formas el 51,58% (47.90-55.20) de los
incisivos estudiados fueron identificados como cuadrados, el
18.02% (14.50-21.90) como ovoides y el 30,41% (30.00-30.90)
triangulares. La concordancia de Kappa de Fleiss fue de 0.71
(0.62-0.80). La aplicacion del algoritmo propuesto alcanzé un
nivel de concordancia considerable entre los evaluadores. En
cuanto al tamario dentario, tanto la longitud promedio de los
segmentos estudiados como las proporciones halladas son si-
milares a las reportadas por diversos autores.

Palabras clave: incisivos - estética dental - anatomia dentaria.
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INTRODUCTION

The search for an attractive smile has become an
increasingly frequent demand in dental practice. This
has motivated material development and knowledge
creation in the field of restorative dentistry'.

Over the years, dentists have planned cosmetic
treatments based on a set of parameters, such as
size, shape, color, alignment, and lines of symmetry
of teeth®>. As early as 1815, Schimmelpennick®
established the existence of five shapes for facial
contours, upon which Williams relied in 1915 to define
the three fundamentals of the vestibular faces of the
upper central incisors as triangular, ovoid and square.
Fradeani* stated that triangular-shaped incisors are
those in which the outer limits of the contour of the
buccal aspect diverge towards the incisal, creating
a narrow cervical area; ovoid incisors have external
limits that tend to be curved and rounded and show a
gradual reduction of the cervical area and the incisal
edge, and square incisors have more or less straight,
parallel external limits and therefore a wide cervical
area and wide incisal edge.

Lombardi” was one of the first authors to note the
importance of tooth dimensions in relation to the
sequence in which they are seen, from the central
incisor to the first premolar, and established the
upper central incisor as the dominant tooth by virtue
of size and order of appearance in the smile. In
terms of proportion, Davis® noted that the generally
accepted range for the width of the central incisor is
75-80% of its height.

Some authors have mentioned that tooth size and
shape differ according to ethnicity, gender and
dietary habits®, and others have even found apparent
differences between individuals of the same
ethnicity'"?. Sterrett et al.', for example, analyzed
the size of the antero-superior teeth with a caliper
applied to dental gypsum models of Caucasians and
found significant differences in the width and height
of all the teeth studied. Chou et al.’® found that
the vertical and horizontal dimensions of clinical
crowns were significantly higher in men than in
women. On the other hand, Tsukiyama et al.'® found
that maxillary teeth appeared to be narrower in
Asians than in Caucasian Swiss individuals.
Regarding evaluation of tooth dimensions, Olsson
et al.'”, in a study based on clinical photographs,
established the length of the clinical crown as
the distance between the gingival margin and the
incisal edge, and after dividing this segment in

three equal portions (cervical, middle and incisal),
established the mesiodistal distance by assessing
the height of the union of the cervical and middle
portions as the width of the crown and, finally, they
calculated the width/height ratio from the obtained
data. All these parameters were applied by Chou
et al.”” to determine the size of teeth on diagnostic
stone models using a Mitutoyo caliper. Tsukiyama
et al.'"® and Olsson el al.'” used standardized high-
resolution images of ex-vivo teeth from white and
Asian subjects on which they registered the widest
section of the mesiodistal plane of the anatomical
crown (perpendicular to the longitudinal axis of the
tooth) and the greatest cervico-incisal distance of
the anatomical crown (parallel to the longitudinal
axis of the tooth). In the same way, Sandeep et al.'®
used both resources (dental stone models and digital
photographs) from a South Indian population, and
using a digital caliper, defined crown width as the
widest distance between the mesial and distal contact
points (perpendicular to the axis longitudinal of the
tooth), and crown length as the longest distance
between the cervical margin and the incisal edge
(parallel to the longitudinal axis of the tooth).
The literature contains studies by different authors
evaluating tooth shape, some of which have used
the Kappa concordance test, which provided values
that could be considered as moderate concordance
according to the studies by Landis and Koch!*?!,

To date, no publication has been found regarding
the size and shape of the maxillary anterior tooth
segment in the population of Argentina.

The aim of this study was to analyze the dimensions
of the clinical crown of upper central incisors and the
prevalence of each tooth shape described according
to different methods of determination, in models
from fourth-year dentistry students from Buenos
Aires University, Argentina.

MATERIALS AND METHODS

This study was conducted on models of the upper jaw
of 111 students [93 female and 18 male, mean age
23.70 (SD 2.26) years], at Buenos Aires University.
Exclusion criteria were presence of total or partial
peripheral restorations, fractures or carious and
non-carious lesions in upper central incisors, and
absence of any of the central incisors.

Models made of dental stone type V (Prima Rock;
WhipMix Corp., Louisville, KY, USA) were used.
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Frontal images were taken of each model and sent
to three observers (O1, O2 and O3), who assigned
one of the following shapes to each incisor:
square (S), ovoid (O) or triangular (T), in an Excel
(Microsoft) spreadsheet. After the photographic
record, the following were identified in each model:
the vestibule-mesial and vestibule-distal angles
(with a homogeneous line (L) obtained by sliding an
automatic pencil tangent to the respective proximal
faces. Fig. 1 shows the zenith (A) and the midpoint of
the incisal edge (B) of the right central incisor. Once
segment A-B had been traced on each tooth, its length
(AB) was determined and divided into three equal
parts; cervical (C), middle (M) and incisal (I), with
two segments whose external limits were defined by
their intersection with L. In this way, CD (middle
limit of the cervical third) and EF (incisal limit of the
middle third) were established, as shown in Fig. 2.

A precision gauge (Compas Castroviejo; Ref.
3337.04, Prodont Holliger, La Marnasse, Olliergues,
France) was used to determine the lengths of
segments AB, CD, EF and GH for each upper
right central incisor (1.1) in each model'>. Then the
ratios CD/AB, EF/AB and mean CD-EF/AB were
calculated. The information was sent to a fourth
observer (0O4), who had no access to the images of
the models and was asked to assess the shape of each

Fig. 1: The image shows segment AB, formed by points A and B,
which determines the upper crown. Segments CD, EF and GH
define the dimensions of the cervical, middle and incisal thirds.

Fig. 2: Gypsum model with delimited segments.

incisor according to the algorithm shown in Fig. 3,
for which basic criteria are summarized in Table 1.
The dimensions of segments and proportions of the
incisors were statistically analyzed with descriptive
statistics: mean, median, mode, minimum and
maximum values and range. The prevalence rates
(CI 95%) of each shape were calculated according
to each form of determination. Agreement among
observers 1, 2 and 3, and among observers 1, 2, 3
and 4 was assessed using Fleiss’ Kappa. Comparison
between sexes was made using 1-way ANOVA with
a significance level of 0.05.

Fig. 3: Algorithm to standardize the assessment of tooth shape.

Table 1. Criteria for assigning tooth shape

Square EF-CD < 1

Ovoid EF-CD = 1 and EF-GH > 0

Triangular EF-CD =1 and EF-GH <0
RESULTS

The mean (SD) of segment AB (length) of the
incisors studied was 10 (0.97) mm with a range of
5.80 mm, while the means (SD) of the three width
segments CD, EF and GH were 7.35 (0.65) mm,
8.27 (0.58) mm, and 8.20 (0.55) mm, respectively
(Table 2).

Mean proportions (SD) were 0.74 (0.08) for CD/
AB, 0.83 (0.08) for EF/AB, and 0.79 (0.08) for CD-
EF/AB (Table 3).
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Table 2. Descriptive statistics of lengths of segments AB, CD, EF and GH

Mean (SD) Median Mode Minimum Maximum Range
AB 10.00 (0.97) 10.00 10.40 740 13.20 5.80
CcD 7.35 (0.65) 7.30 7.00 6.00 9.10 3.10
EF 8.27 (0.58) 8.20 8.20 6.90 9.60 2.70
GH 8.20 (0.55) 8.20 8.00 6.50 9.80 3.30

Table 3. Descriptive statistics of the proportions between AB and CD, EF and the mean CD-EF

Mean (ds) Median Mode Minimum Maximum
CD/AB 0.74 (0.08) 0.74 0.85 0.55 0.98
EF/AB 0.83 (0.08) 0.84 0.84 0.66 1.08
CDEF/AB 0.79 (0.08) 0.79 0.79 0.61 1.03

Regarding the prevalence (CI 95%) of the different
shapes, on average, 51.58% (47.90 - 55.20) of the
incisors studied were identified as square, 18.02%
(14.50 - 21.90) as ovoid, and 30.41% (30.00 - 30.90)
as triangular (Fig. 4). In terms of the agreement
among the different observers and the different
assessment modes, the three observers who assessed
incisor shape through photographs reached an
agreement of 80.48% with a Fleiss’ kappa of 0.71
(0.62-0.80). When the fourth observer, who assigned
the shape by applying the proposed algorithm, was
included in the analyses, the overall agreement was
71.77%, Fleiss’ kappa: 0.58 (0.50-0.66) (Table 4).

In terms of effect of sex on the dimensions of
incisor 1.1, after data analysis, statistical difference
(P<0.05) was found only in segment AB (Table 5).

Fig. 4: Prevalence of different tooth shapes

Table 4. Prevalence of shapes assigned by the different observers and agreement rate between them (CI
95%)

Observer 1 Observer 2 Observer 3 Observer 4
Square 46.85 50.45 54.95 54.05
q (37.31 - 56.55) (40.80 - 60.80) (45.22 - 64.41) (44.33 - 63.55)
Ovoid 22.52 19.82 14.41 15.32
(15.14 - 31.43) (12.86 - 28.46) (8.47 - 22.35) (9.18 - 23.39)
Trianqular 30.63 29.73 30.63 30.63
9 (22.26 - 40.09) (21.43 - 39.15) (22.23 - 40.09) (22.23 - 40.09)
Fleiss’ kappa (free Overall agreement: 80.48% Fleiss’ kappa: 0.71 (0.62-0.80)
marginal (CI95%) Overall agreement: 71.77% Fleiss’ kappa: 0.58 (0.50-0.66)

Table 5. Mean (SD) of dimensions and proportions according to sex
Sex AB CD EF CD/AB EF/AB

Female

(n=93) B4% 9.90 (0.93) 7.33 (0.65) 8.24 (0.56) 0.75 (0.08) 0.84 (0.08)

(n:':"s";'?G% 10.52 (1.01) 747 (0.62) 8.41 (0.64) 0.71 (0.05) 0.80 (0.06)
P 0.01 0.40 0.25 0.11 0.08
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DISCUSSION

One of the greatest difficulties in the oral
rehabilitation process is the successful restoration
of aesthetics and function, for which the correct
determination of the dimension and shape of the
teeth is a key factor. Therefore, the finding of certain
anatomical references in terms of tooth size and
shape in order to standardize their assessment, could
be relevant'’.

Although various authors have studied the
morphology and tooth size of the upper central
incisor in different ethnic groups over the years, no
publication referring to inhabitants of Argentina has
been found.

According to tooth size, the values obtained in
the current study for segment AB (crown length)
are similar to the results reported by authors who
studied populations from Asia (Taiwan), in which
52% males and 48% females were evaluated®.
This similarity could be due to the proportion of
females in the cohort of in the present study (84%
females and 16% males). Different results were
obtained by other authors who compared an Asian
population (Japan) to a Caucasian population
(Switzerland), without specifying sex, on ex-vivo
teeth, for which the reference points used for the
determination of crown length were not the same!.
Various reference points have been used for the
determination of the crown length and mean width
in different publications. Several authors found
similar results in Asian populations, but they differ
from the Caucasian populations studied in their
publications'>!®, This discrepancy could be due to
the higher percentage of females in the current study.
Regarding the width/height ratio of the clinical
crown of the upper central incisor, our study found
similar results to those reported for Asian (Japan,
Taiwan), Caucasian (Switzerland, Sweden) and
southern Indian populations, so it would seem
that although the absolute dimensions vary among
ethnic groups, the proportions appear to differ to a
lesser extent'>'%,

On the other hand, the results of the crown width/
height ratio found in the current study are within
the 75-80% percentage described by Davis as
aesthetically pleasing values. ®

Several studies report that the mean width and

height of the clinical crowns of front upper teeth
were significantly greater in males than in females
of the study populations''-"°. In the current study, the
only dimension that was found to be significantly
greater in males than in females was crown length
(AB). This may be due to the low proportion of
males in the study population, so future research
should consider a population with higher proportion
of males.

Regarding the prevalence of upper central incisor
shapes, all the observers reported highest frequency
for square shape (51.58%) (47.90 - 55.20) followed
by triangular (30.41%) (30.00 - 30.90), and lastly,
ovoid (18.02%) (14.50 - 21.90). Paranhos et al.
obtained different results, with a higher prevalence
of ovoid teeth, followed by quadrangular and
triangular teeth, in a study on a Caucasian population
in Brazil®.

The concordance among the different observers
who assigned the tooth shapes was evaluated using
Fleiss’ Kappa test. Paranhos et al. and Furtado et al.
found k values of 0.52 and 0.42, respectively'*?. In
the present study, values of 0.58 (0.50-0.66) were
found among the four observers, three of whom had
access to images of the incisors, while the fourth
assigned the shapes only by applying the proposed
algorithm, without access to images of the models.
This level of agreement is considerable, based on the
studies by Landis and Koch?!, so we can say that the
application of the proposed algorithm to standardize
the assessment of tooth shape enabled agreement
values among evaluators that were similar to or
higher than those obtained in studies in which all
observers had visual access to models or images of
the teeth studied.

CONCLUSION

Evaluation of shapes by means of the proposed
algorithm agreed with evaluation of shapes by
means of direct observation.

Within the limitations of the present study, it can
be concluded that the most prevalent shape in the
study population is square, followed by triangular
and then ovoid.

Regarding tooth size, both the average length of
the segments studied, and the proportions found are
similar to those reported by various authors.
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