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Width-to-length ratio of maxillary anterior teeth in the
diastematic dentition
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Summary

Introduction. Diastema between maxillary
anterior teeth may affect the smile, for that reason
patients nowadays more and more often request a
diastema closure procedure.

Aim of the study. To investigate the differences
in the width-to-length ratio of maxillary anterior
teeth in patients with and without diastema.

Material and methods. The study was
conducted on Tunisian individuals (n=109)
divided into two groups: the study group with
diastema (n=50) and the control group without
diastema (n=59). A digital vernier caliper was
used to measure the length and width of maxillary
anterior teeth on plaster models. The width was
measured from mesial and distal contact points of
the tooth on a line perpendicular to the long axis.
The length measured the longest distance from
the cervical margin to the incisal edge on a line
parallel to the long axis. SPSS sofiware was used
to calculate the width-to-length ratio for each
tooth and to analyze the data.

Results. Statistical analysis showed that there
was no significant difference of width to length

Streszczenie

Wstep. Diastema pomiedzy przednimi zebami
w szczece wplywa na estetyke usmiechu, stqd tez
rosnie liczba pacjentow chcgcych si¢ poddac za-
biegowi jej zamknigcia.

Cel pracy. Sprawdzenie roznic w stosunku sze-
rokosci do dtugosci przednich zebow w szczece u
pacjentow z diastemq lub bez niej.

Material i metody. Badanie przeprowadzono
na populacji tunezyjskiej (n=109) dzielgc uczest-
nikow na dwie grupy: grupe badawczq z diastemq
(n=50) i kontrolnag bez diastemy (n=>59). Postu-
zono sie cyfrowg suwmiarkg do pomiaru diugosci
i szerokosci przednich zgbow w szczece na mode-
lach gipsowych. Szerokos¢ mierzono od mesial-
nych i dystalnych punktow stycznych zeba w linii
prostopadtej do diugiej osi. Za diugosc¢ przyjeto
najdtuzszq odlegtos¢ od brzegu szyjki do brzegu
siecznego w linii rownolegtej do diugiej osi. Do
obliczenia stosunku szerokosci do diugosci dla
kazdego ze¢ba i analizy danych uzyto oprogramo-
wania SPSS.

Wyniki. Analiza statystyczna wykazata brak
istotnych roznic w stosunku szerokosci do dtugo-
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ratio of maxillary anterior teeth in patients with
or without diastema (left canine: P=0.251; left
lateral incisor: P=0.916; left central incisor:
P=0.097; right central incisor. P=0.711; right
lateral incisor: P=0.879; right canine: P=0.788).
The level of significance was set at 0.05.
Conclusions. The width-to-length ratio given
in this study may serve as guidelines for treatment
planning for the diastema closure procedure.

Sci przednich zebow w szczece u pacjentow z dia-
stemq lub bez (lewy kiet: P=0.251; lewy siekacz
boczny: P=0.916, lewy siekacz przysrodkowy:
P=0.097; prawy siekacz przysrodkowy: P=0.711;
prawy siekacz boczny: P=0.879; prawy kiet:
P=0.788). Za poziom istotnosci przyjeto 0.05.

Whiosek. Stosunek szerokosci do dtugosci
ustalony w tym badaniu moze stuzy¢ jako wy-
znacznik podczas planowania zabiegu zamknie-
cia diastemy.

Introduction

Diastema is defined as a space greater than
0.5 mm between the proximal surfaces of two
adjacent teeth. It has been attributed to several
factors such as microdontia, labial frenulum,
peg-shaped teeth, agenesis, dental-skeletal
discrepancies, imperfect coalescence of the
interdental septum, and also habits like thumb/
finger sucking and tongue thrusting.!?

Diastema between maxillary anterior teeth
may affect the smile and create disharmony
in the patient’s face, for which reason patients
nowadays more and more often request to have
their diastema closed.3-

The esthetic treatment presents a challenge in
clinical practice and should seek to manage not
only the diastema in question but also the cause
behind it. Thus a multidisciplinary approach
including surgical correction, orthodontic
closure, and restorative and prosthetic treatment
may be required.

The restorative closure of diastemata can be
achieved by using direct or indirect composite
veneers, partial veneers, porcelain laminate
veneers, or all-ceramic crowns.

With these additive therapeutics, care must
be taken not to over-contour the emergence
profile which would create esthetic and hygiene
problems with open gingival embrasure.’

In addition to that, the main objective of
the clinician is to close the diastema without
affecting the width-to-length ratio.?

Having large teeth may influence the
patient’s dentofacial harmony and esthetic
appearance. So, in diastema cases, knowing
the proportions of teeth is crucial for the
treatment planning.

Preliminary studies on the dimensions of
maxillary anterior teeth were done in the past
only in a pilot group of patients. The present
study has been conducted to investigate the
differences in the width-to-length ratios of
maxillary anterior teeth in patients with and
without diastema.

Materials and methods

The study was conducted in the department
of fixed prosthodontics on diagnostic prosthetic
plaster models. All patients were Tunisians (n =
109) divided into two groups: the study group
with diastema (n = 50) and the control group
without diastema (n = 59).

The inclusion criteria were permanent
dentition and aligned teeth.

The exclusion criteria included: evidence
of gingival alterations or dental irregularities,
loss of tooth structure due to attrition, fracture,
caries or restorations, problems which affect the
dentition and face, missing maxillary anterior
teeth, periodontal diseases, maxillary anterior
restorations, history of orthodontic treatment,
patients with malocclusion and tooth disease.

Impression of the maxillary arch was
taken using stock metal trays and irreversible
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hydrocolloid; then poured immediately. During
cast preparation, a mechanical vibrator was
used to avoid air bubbles.

A digital vernier caliper was used to measure
the height and width of maxillary anterior teeth
on the plaster models.

The width was measured from the mesial
to the distal contact point of the tooth on a
line perpendicular to the long axis. The height
measured the longest distance from the cervical
margin to the incisal edge on a line parallel to
the long axis.

To compare the dimensions of teeth, all
measurements were tabulated in Microsoft
Excel and statistical analysis was carried
out using the Statistica 10 program. SPSS
software was used to calculate the width-to-
length ratio (%) for each tooth and to analyze
the data.

Results

Female patients constituted the majority of
the subjects (88.1% in the group with diastema
and 74% in the group without diastema). The
mean age in the study group was 24 years and
in the control group 25 years.

Statistical analysis of the measurements
of the width and length of investigated teeth
showed that all the teeth in the study group had
reduced dimensions compared to the teeth in
the control group.

The comparison of widths of anterior teeth
revealed significant differences for all the
teeth except for the left lateral incisor and the
right canine. The comparison of lengths of
anterior teeth revealed significant differences
for all the teeth except for the left lateral
incisor (Table 1).

Table 1:The measurements of maxillary anterior teeth

Width Group(zi;lalrcl)its dDi§1stema Glrou(rr)n ve\/;ﬁli(éifa)s;tema px
Left canine 7.73+0.53 7.5+0.53 0.022
Left lateral incisor 6.7+0.66 6.48+0.56 0.052
Left central incisor 8.67+0.54 8.45+0.57 0.036
Right central incisor 8.8+0.58 8.47+0.55 0.004
Right lateral incisor 6.86+0.64 6.6+0.5 0.021
Right canine 7.87+0.5 7.68+0.52 0.053

Length
Left canine 8.98+1 8.29+1.1 0.001
Left lateral incisor 7.97+0.9 7.66+1 0.09
Left central incisor 9.93+1 9.5+1 0.029
Right central incisor 9.9+1.1 9.3+1 0.008
Right lateral incisor 7.96+0.89 7.56+0.87 0.021
Right canine 8.87+1 8.22+1 0.002

Test applied: Student test; *p-value=0.05 (highly significant).
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Table 2: The width- to- length ratios of maxillary anterior teeth

Wirano | St |G e

Left canine 0.87+0.1 0.92+0.11 0,.251
Left lateral incisor 0.85+0.1 0.86+0.11 0,916
Left central incisor 0.88+0.08 0.9+0.1 0,.097
Right central incisor 0.9+0.1 1+0.1 0,.711
Right lateral incisor 0.87+0.1 0.94+0.1 0.,879
Right canine 0.9+0.1 0.94+0.09 0,.788

Test applied: Student test; *p-value=0.05 (highly significant).

The result of this study showed that in the
control group the Width-to-Length Ratio was
88% for the left central incisor, 90% for the
right central incisor, 85% for the left lateral
incisor, 87% for the right lateral incisor, 87%
for the left canine and 90% for the right canine.
In the group with diastema the Width-to-Length
Ratio was 90% for the left central incisor, 100%
for the right central incisor, 86% for the left
lateral incisor, 94% for the right lateral incisor,
92% for the left canine and 94% for the right
canine. Statistical analysis of the measurements
of the dimensions of the investigated teeth
showed that there was no significant difference
of width-to-length ratio of maxillary anterior
teeth in patients with diastema and in patients
without diastema (Table 2).

Discussion

Diastema between maxillary anterior teeth
is mainly caused by the discrepancy between
teeth and maxilla dimension which can relate
to two situations: first, when teeth have the
correct size but the maxilla is too large, or
second, when the maxillary bone has the
proper size but teeth have reduced dimensions
(microdontia).!

The results of our research indicate that in the
group of patients with diastema, the majority
of teeth have reduced dimensions compared to
teeth in the control group. These results are in
accordance with those found in the Sekowska
and Chatas study that revealed statistically
significant differences in the length of central
incisors and canines on both sides, and that all
measurements of teeth proportions were lower
in the diastema group.’

Several treatment modalities can be used for
diastema closure. These include orthodontic
treatment or restorative dentistry using such
materials as ceramics or composite-based
resins.®

When the morphology of the teeth and
proportions are adequate, closing diastema
using orthodontics may be achieved in many
cases without the need for restorative dentistry.
However, in some particular clinical cases with
malshaped or discolored teeth, orthodontics
by itself may not solve the esthetic problem;
composite or prosthetic restorations may give
an expected result.’

First, the diastema is measured, then that
measurement is divided by two. The quotient is
added to the existing width of each tooth, which
gives an increased tooth width.
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Fig. 1. Closure of diastema with ceramic veneers.

The measurement of teeth proportions of
patients with anterior diastema is important
in prosthetic treatment planning as any
modification in the ideal width-to-length ratio
may affect the patient’s dentofacial harmony
and the esthetic appearance.

In our study, it has been shown that diastema
has no influence on the width-to-length ratio of
anterior maxillary teeth.

Therefore, in cases with diastema where
widening of teeth is required, lengthening of
teeth should be planned to achieve the proper
width-to-length ratio.

Several minimally invasive restorations
have been described for diastema closure. The
clinician should choose the most conservative
modality, thereby avoiding unnecessary
preparation of dental structure, while restoring
function and aesthetic appearance. The evolution
of minimally invasive dentistry was only
possible thanks to technological development
in ceramic systems and the advance of adhesive
techniques.!?

Some case reports described partial veneers
for diastema closure, minimal tooth preparation
may be required to remove proximal undercuts
and create a horizontal insertion axis for the
veneer. However, with this type of restoration,
the length of the teeth cannot be increased,
which could lead to large teeth.!0

The “no-prep” veneers were indicated for

certain types of problems concerning the size
and shape of the teeth. In the case of diastema
with microdontia, this alternative can offer an
esthetic result while preserving the dental tissue
since the dental structure allows material to
be added without modifying or creating an
overcontour.!!

Before initiating prosthetic treatment, it
would be beneficial to carry out an esthetic and
digital analysis through efficient corresponding
software to avoid tooth size discrepancy and to
maintain the proper measurements of the width,
length, and width-to-length proportion of
maxillary anterior teeth (Figure 1). Digital
Smile Design software may help the clinician
to visualize the prosthetic project and decide
about the appropriate treatment.!2

In addition, a plaster model with diagnostic
wax (wax-up) should be performed, and an oral
simulation using composite materials (mock-
up) should be tested. After accepting the shape
and proportion of the teeth, the restoration can
be made.

The increase in the length of the teeth can be
achieved at the expense of the incisal edge if
the occlusion allows it (open bite), or in some
situations a minimally invasive surgery for
clinical crown lengthening is necessary to have
an esthetic result with a harmonious width-to-
length ratio.

Also, clinician could change the tooth
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dimension by modifying the placement of the
labial transitional line angle, which is called
illusion phenomenon. This feature could
significantly influence the visual perception
of the teeth and smile. Authors consider that
the tooth’s perceived dimensions are those
measured between mesial and distal labial
transitional lines angles and called “esthetic
width” or “virtual width”. Plate surface gives
optical width increase and rounded surface
produces a reduced width, which can hide a
slight disharmony of tooth dimension.!3:14

Finally, the ideal treatment for diastema
closure should be determined upon a diagnostic
evaluation of the diastema size, length, and
proportion of the clinical crowns, the occlusion,
and the anterior guidance.

Conclusions

Taking into account the limitations of this
study, the following conclusions were made:
along with other objective parameters related
to dental esthetics, the width-to-length ratio
given in this study may serve as guidelines for
treatment planning for diastema closure. In the
group of patients with diastemata, teeth have
reduced dimensions compared to teeth in the
control group. Finally, there is no influence
of diastema on the width-to-length ratio of
anterior maxillary teeth.
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