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Anterior spacing is a common problem in patients seeking esthetic
treatment. The most common etiology for spacing is tooth size and arch
length discrepancy. A carefully documented diagnosis and treatment plan
are essential if the clinician is to apply the most effective approach to
address the patient’s needs. A multidisciplinary approach is sometimes
necessary to correct the esthetics and to improve the occlusion. The main
aim of this study was to analyse the number of patients choosing restorative
treatment for correction of spacing in the upper anterior region over fixed or
removable orthodontic treatment. This retrospective study had a sample size
of 1613. It was conducted among patients who visited the outpatient
Department at the institution with a chief complaint of upper anterior
spacing. The data was collected from the patient records. The following data
were retrieved from the dental records: patient age, gender, and preference
for restorative treatment, fixed or removable orthodontic treatment was
analysed. The coding was done in MS excel and data was transferred to a
host computer and processed using SPSS software version 20.0 (SPSS Inc.,
Chicago, IL, USA). Descriptive statistics was used to study the data collected
and to analyse frequency distribution. Chi square test was used to assess the
association at 5% significance level (P<0.05). The results showed no
significant association between either age or gender against the treatment
option preferred. Only 2.9% opted for restorative management of upper
anterior spacing, 84.6% preferred fixed orthodontic treatment and 12.5%
preferred removable orthodontic appliance.
Keywords: Fixed orthodontic appliance; Generalised spacing; Midline
diastema; Removable orthodontic appliance; Restorative management

Introduction
Anterior spacing is a major aesthetic concern for most young
people today. The most common aetiology for spacing is tooth
size and arch length discrepancy.
A space between adjacent teeth is called a “diastema”.
Midline diastema (or diastases) occurs in approximately 98%
of 6 year olds, 49% of 11 year olds and 7% of 12–18 year
olds. [1]
In most children, the medial erupting path of the
maxillary lateral incisors and maxillary canines, as
described by Broadbent results in normal closure of this
space. [2] In some individuals however,

the diastema does not close spontaneously. The continuing
presence of a diastema between the maxillary central incisors
in adults often is considered an esthetic problem. [3] Maxillary
lateral incisors vary more than any other tooth in the dentition.
Microdontia is an anomaly where the tooth is abnormally
small, when this occurs in the maxillary lateral it is called
“peg lateral”. [4] Backman et al., found that peg-shaped
maxillary lateral incisors occurred more frequently than other
developmental malformations of the teeth, with an incidence
of 0.8% in 739 Swedish children. [5] One study of 8,289
students found that 1.78% exhibited either peg-shaping or
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agenesis of permanent maxillary lateral incisors, with a
greater frequency in females. [6]
Spacing in the upper anterior region can be one of the most
negative factors in self perceived dental appearance.
Treatment is mainly for esthetic and psychological reasons,
rather than functional ones. [7] The extent and the etiology of
the diastema must be properly evaluated. Proper case
selection, appropriate treatment selection, adequate patient
cooperation, and good oral hygiene are all important factors
for successful treatment outcomes. [8,9] Depending on the
etiology, a comprehensive treatment plan needs to be
formulated. There are several ways to address this–it can be
done through orthodontics or through restorative or
interdisciplinary techniques. Restorative measures include
laminate veneers, direct veneering, composite build up and
full veneer crown.
Orthodontic treatment can be employed when there is a jaw
size, arch length and tooth size discrepancy. This provides
permanent results if time is not a constraint. However, it
requires several follow up appointments and the process
takes a longer duration to achieve satisfactory results. [10]
Post orthodontic treatment, relapse is a common occurrence
if no retention appliance is given, occurrence of whit spot
lesions is another possibility, crestal alveolar bone loss and
apical root resorption and gingivitis also can occur. [11–14]
Due to all the above stated reasons, some patients prefer
restorative management to address the spacing.
Among the various restorative options available, porcelain
laminate veneers are considered the most conservative,
minimally invasive and highly aesthetic approach which has
shown superior aesthetics with long term success. [15]
Restoring the spacing in anterior teeth can be achieved
quickly with direct composite veneering. [16] They are good
alternatives to porcelain veneers in teeth with additional
surface defects erosion, non-carious lesions [17] or
hypoplastic enamel. [18,19] A more invasive treatment like full
coverage crowns may require root canal treatment before
addressing aesthetic concerns especially in cases with nonvital or decayed teeth. [20–23] Tooth discoloration due to
calcific metamorphosis, trauma or endodontic procedures
like use of intracanal medicaments or insufficient cleaning
and shaping must be carefully evaluated before laminates or
full veneer crowns are advised. [22,24,25] Previously our team
has a rich experience in working on various research projects
across multiple disciplines. [26–40] Now the growing trend in
this area motivated us to pursue this project.
It is essential to discuss all options with patients so that they
are involved in the decision making process. In simpler
cases, either restorative management, fixed or removable
orthodontic treatment can be employed independently.
Efforts to treat the patient as a whole using a
multidisciplinary approach will provide satisfactory results in
complicated cases. [41] The aim of this study was to analyse
the number of patients choosing restorative treatment for
correction of spacing in the upper anterior region over
orthodontic treatment.

Materials and Methods
Study setting
In this retrospective study, data from 1613 patients within the
department of conservative dentistrywere collected from
dental records.
At data extraction, all information was anonymized and
tabulated onto a spreadsheet. The study was commenced
after approval from the institutional review board. The
ethical approval number for the study was SDC/
SIHEC/2020/DIASDATA/0619-0320.
Data collection and tabulation
To fulfill the inclusion criteria, patients who had upper
anterior spacing were included in the study. The preference
of treatment options to correct the spacing was assessed in
these patients. Patients who did not have spacing and those
unwilling for the treatment have been excluded.
Sampling
Data were collected from June 2019 to March 2020 for 1613
patients who reported with upper anterior spacing. The
following data were retrieved from the dental records: patient
age, gender, and preference for restorative treatment, fixed or
removable orthodontic treatment was analyzed.
Statistical analysis
The data was transferred to a host computer and processed
using SPSS software version 21.0 (SPSS Inc., Chicago, IL,
USA). Descriptive statistics and Chi square test was used to
compare the preference for restorative treatment, fixed or
removable orthodontic treatment with age and gender of the
patient. The significance level was set at 5%.

Results and Discussion
Total number of patients that reported spacing in upper
anteriors was 1613. The distribution of age among the study
group showed 8.7% of the population below 20 years of age,
73.9% between 20-40 years, and 17.4% above 40 years
[Figure 1].
The gender distribution of study participants shows 60%
males and 40% females [Figure 2]. The majority of the
patients opted for fixed orthodontic treatment 84.6%
followed by removable orthodontic appliances 12.5% and the
least preferred treatment option was restorative management
2.9% [Figure 3].
No significant association was found between gender
and treatment option preferred (P
value: 0.633; Chi
square test) [Figure 4] or age and treatment option preferred
(P value: 0.754; Chi square test) [Figure 5].
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preferred removable orthodontic treatment (green). The
maximum number of individuals preferred fixed orthodontic
treatment (84.6%).

Figure 1: Bar diagram representing distribution of study
subjects according to age. X-Axis represents the age group
distribution and Y axis represents the percentage distribution
of different age groups. The percentage distribution shows
8.7% were less than 20 years (orange), 73.9% were between
20-40 years (yellow) and 17.4% were above 40 years (green).
Highest number of study subjects reporting with spacing was
between 20-40 years (73.9%).

Figure 2: Bar diagram representing distribution of study
subjects according to gender. X-Axis represents the gender
distribution and Y axis represents the percentage distribution.
It shows 60% were males (dark blue) and the remaining 40%
(pink) were females. There were more male patients that
reported with spacing than female patients.

Figure 3: Bar diagram representing treatment option
preferred by patients reporting with spacing. X-Axis
represents the treatment option preferred and Y axis
represents the percentage distribution in each category. The
graph shows 2.9% preferred restorative management (blue),
84.6% preferred fixed orthodontic treatment (red) and 12.5%
442

Figure 4: Bar diagram representing association between the
treatment options preferred and gender of the patients. X-axis
represents the preference of treatment option and Y-axis
represents the number of patients. Majority of both male
(dark blue) and female patients (pink) preferred fixed
orthodontic treatments while the least preferred treatment
option was restorative treatment among both genders. No
significant association was found between the treatment
option preferred and the gender of the patients (Pearson’s chi
square value 0.916, df-2, p value=0.633 not significant).

Figure 5: Bar diagram representing association between the
treatment option preferred and age of the patients. X-axis
represents the age of the patient and Y-axis represents the
number of patients. Fixed orthodontic treatment (red) was the
most preferred treatment among all age groups. The
preference for restorative treatment (blue) and removable
appliances (green) was highest in the 20-40 year age group.
However, no significant association was found between the
treatment option preferred and the age of the patients
(Pearson’s chi square value 1.903, df-4, p value=0.754 not
significant).
Abnormalities in tooth size, shape, and structure result from
disturbances during the morpho-differentiation stage of
development, and ectopic eruption, hypomineralization, [42]
rotation and impaction of teeth result from developmental
disturbances or form trauma. [43,44] Morphological
abnormalities like peg shaped lateral incisors that contribute
to anterior spacing occur more in women than men. [45]
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However in our study there were more men who reported
with spacing than women.
Although very few patients in our study 2.9% opted for
restorative management like laminate veneers, direct
veneering, composite build up and full veneer crown, it must
be noted that restorative management can improve aesthetics
when there are developmental anomalies in the tooth itself.
Levin used the golden proportion (proportion of 1.618:1.0) in
order to achieve an esthetic smile. [46] The low preference
rate for restorative management seen in this study [Figure 3]
could be due to lack of awareness on the aesthetic outcomes,
longevity of the veneers and the cost factor associated with it.
Introduction of special acid etching techniques and
advancements in the bonding system has improved the longterm retention and survival rates for veneers and laminates.
[47] Porcelain laminate veneers are more esthetic than direct
or indirect composite veneers and are also considered to be
more conservative. Only a small amount of enamel reduction
on the labial surface is needed to create a definitive 0.5 mm
margin and surface roughness. Maintaining adequate
biological width prevents gingival inflammation and
subsequent damage to periodontium. [48] Direct composite
veneers have shown a higher risk of failure compared with
porcelain veneers at a 2.5 year evaluation. [49] Another study
by Peumans and colleagues revealed an excellent retention
rate of porcelain laminate veneers after 10 years, with only
4% of 87 veneers having to be replaced at follow-up. [50]
Dental plaster models and dental photographs allow dentists
to examine and study the occlusion proportions of the teeth.
A diagnostic wax-up can display the desired treatment
outcome and thus can be visualized by both the practitioner
and the patient. The esthetic result of ceramic veneers was
good when maintained well, [51,52] with high patient
satisfaction. [53]
In our study, 84.6% of the study population preferred fixed
orthodontic treatment followed by 12.5% who preferred a
removable appliance for the management of their spacing
[Figure 3]. This could be due to the fact that orthodontics
offers versatile treatment modalities for management of
spacing. Also, patients of younger age groups may find the
long duration of orthodontic treatment acceptable and the
preference for orthodontic treatment could be attributed to
the majority of patients being less than 40 years of age in this
study [Figure 1 and Figure 5]. Number of male patients with
upper anterior spacing was more than females in this study,
but no significant association was found in the treatment
option preferred among males and females [Figure 2 and
Figure 4].
Nonetheless, an orthodontic treatment can only align the
teeth in their respective position in the arch and fails to
address anomalies like peg laterals or congenitally missing
teeth. However when lip profile, proclination and arch need
to be corrected then restorative management will not yield
satisfactory results and orthodontics come into play. Fixed
orthodontic treatment can cause bodily movement of the
tooth, translation, intrusion, extrusion and allows a more
precise tooth movement while removable orthodontic

appliances are suitable for minor tooth movement using
tipping force applied to the individual tooth. [54] Esthetics as
well as occlusion must be considered during treatment
planning. [55] Our institution is passionate about high quality
evidence based research and has excelled in various fields.
[56-61] We hope this study adds to this rich legacy. Treatment
in esthetic cases often involves a multidisciplinary approach,
such as orthodontic treatment, periodontal evaluation, oral
surgery, restorative treatment, and prosthodontics. To achieve
the desired esthetically pleasing treatment, smile analysis is
essential and golden proportions must be followed to achieve
optimal results. Small sample size, geographic isolation, no
recording of family history, type of spacing (midline
diastema, peg laterals, congenitally missing teeth, trauma
etc.) and lack of inclusion of socio economic factors are the
limitations of this study which can be focused in future
studies.

Conclusion
Within the limitations of the study, it can be concluded that
age and gender had no influence on the treatment option
preferred for anterior spacing. Most patients prefer
orthodontic treatment over restorative treatment for treating
anterior spacing. The restorative treatment, whenever
considered, must preserve as much of the original tooth
structure as possible. Time is a deciding factor for preference
in choice of treatment. Patients with anterior spacing must be
carefully evaluated for interdisciplinary treatment planning to
obtain excellent results.
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