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Abstract

A maxillary midline diastema is a common complaint of dental patients. It can be closed with treatment from different disciplines,
including operative dentistry and orthodontics. A comprehensive smile analysis is also a necessity before beginning treatment. The
aim of the study was to assess the various treatment approaches for the management of midline diastema. Retrospective study
design was formulated for the evaluation of 346 patients with midline diastema was done and the treatment performed for each
case was evaluated. The study population included healthy patients aged from 13 to 55 years, both male and female. MS-Excel
tabulation was done, descriptive statistics and Chi-square analysis were performed using SPSS software. 93.6% of the patients were
treated with fixed appliances for diastema closure while 4.4% of the patients were treated with direct restoration (Composite) and
2% of the patients were treated with indirect restoration (Ceramic). Fixed appliance was the most common preferred treatment of
choice for midline diastema among younger age groups while indirect/direct veneeting was preferred among the older age groups

and gender does not influence the choice of treatment among the patients.
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Introduction

A space between adjacent teeth is called a diastema. Midline dias-
tema (or diastemas) 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 proper eruption path of the maxillary lateral incisors
and canines, will lead to normal closure of this space [2]. In few
individuals, the diastema does not close normally and presence of
a diastema persists between the maxillary central incisors in adults
often is considered an esthetic or malocclusion problem [3]. Mid-
line diastema can be physiological, due to bony defect, due to a
missing tooth, due to peg shaped lateral, midline supernumerary
teeth, proclination of the upper labial segment, high frenal attach-
ment or due to a self-inflicted pathology by tongue piercing [4, 5].
The presence of an abnormal frenum is also a cause of midline
diastema [6]. The extent and the etiology of the diastema must be
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propetly evaluated inorder to provide appropriate treatment and
can produce positive results early in the mixed dentition. Proper
case selection, appropriate treatment selection, adequate patient
cooperation, and good oral hygiene all are important |7, 8].

Many patients seek closure of a diastema for aesthetic reasons. In
the case of normal physiological development, diastemas of less
than 2mm in nine-year-old children are close to normal physi-
ological function [9]. Smaller diastema (less than 2mm) can be
closed with finger springs on a removable appliance or with a
split Essix plate [10]. In adults with wider diastemas, fixed appli-
ances are required for correction so that the crown and root of
the teeth are properly angulated [7, 8]. The etiology, pathogenesis
and diagnosis of maxillary median diastema have been somewhat
controversial over the years. Previously our team had conducted
numerous clinical trials [11-17] and lab studies [18-22] and zn-vitro
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studies [23-25] over the past 5 years. Now we are focussing on
epidemiological surveys. The idea for this study stemmed from
the current interest in our community. The aim of this study is to
assess the various treatment approaches for the management of
midline diastema.

Materials and Methods
Study Setting

The study was conducted with the approval of the Institu-
tional  Ethics Committee [SDC/SIHEC/2020/DIASDA-
TA/0619-0320]. The study consisted of one reviewet, one asses-
sor and one guide.

Study Design

The study was designed to include all dental patients of the ages
13-55 years undergoing treatment for midline diastema . The pa-
tients who did not fall into this inclusion criteria were excluded.

Sampling Technique

The study was based on a non probability consecutive sampling
method. To minimise sampling bias, all case sheets of patients
who underwent fixed appliance therapy, direct veneering (com-
posite) and indirect veneering(ceramic) were reviewed and in-

cluded.
Data Collection and Tabulation

Data Collection was done using the patient database with the
timeframe work 01 June 2019 and 31 march 2020. About 316 case
sheets were reviewed and those fitting under the inclusion criteria
were included. Cross verification was done with the help of Pho-
tographs and radiographic evidence. To minimise sampling bias
all data were included. The exclusion criteria was patients with
systemic illness. Data was downloaded from DIAS and imported
to Excel, Tabulation was done. The values were tabulated and
analysed.

Statistical Analysis

Descriptive statistics were performed using SPSS by IBM on the
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tabulated values. Chi-Square test was performed and the p value
was determined to evaluate the significance of the variables it was
used to evaluate the association between the age and gender with
the type of treatment done for each patient. The results were ob-
tained in the form of graphs and tables.

Results and Discussion

After the analysis of 86,000 cases sheets from June 2019 to March
2020, 316 patient case sheets were separated and analysed using
SPSS software. The study population consists of 193 (55.7%)
males and 123 (44.3%) females in which 122 (38.6%) were in the
age group 10-20 years, 190 (60.1%) in 21-31 years, 3 (0.9%) in 32-
42 years, 1 (0.3%) in 43-53 years. Among the patients, 196 (93.6%)
had undergone fixed appliance treatment, 16 (5%) had undergone
direct veneering (composite) and 6 (1.4%) had undergone indirect
veneering (ceramic).

In the present study, fixed appliance was preferred by 35.4% fe-
males and 58.2% males, direct veneering was preferred by 2.5%
females and 1.9% males and indirect veneering was preferred by
0.9% females and males (Figure 1 ). We found that the majority
of the patients with midline diastema have undergone fixed appli-
ance treatment, followed by direct veneering and the least had un-
dergone indirect veneering. Higher numbers of patients preferred
fixed appliances while females had a slight inclination towards
direct veneering. However, it was not statistically significant. (Chi-
square test; p=0.30- not significant). Thus, it was inferred that
gender did not influence the choice of treatment.

Among the age group of 10-20 years, 120 underwent fixed appli-
ance treatment, 1 direct veneer and 1 indirect veneering, Among
the age group of 21-31 years, 176underwent fixed appliance treat-
ment, 10 underwent direct veneering and 4 underwent indirect
veneering. Among the age group of 32-42 years, none of the pa-
tients prefered fixed appliance treatment at all, 2 underwent direct
veneering and 1 indirect veneering. Among the age group of 43-
53 years, none of the patients preferred fixed appliance treatment,
1 underwent direct veneering and none of the patients preferred
indirect veneering;

It was found that the majority of the patients who had under-
gone fixed appliance treatment for midline diastema are in the
age group 21-31 years and 10-20 years while the older age groups

Figure 1. The bar graph represents the association between gender and treatment approaches for management of midline diastema. X-axis represents the
gender and the Y-axis represents the number of patients who had undergone treatment for midline diastema. Majority of the male and female patients
preferred fixed appliances (green). There was an increased frequency of direct veneer composite restoration (blue) among females than males. However
the association between gender and the treatment approach was statistically not significant. (Chi-Square Test; p=0.30, p>0.05, statistically not significant).
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Figure 2. The bar graph represents the association between age groups and treatment approaches for management of midline diastema. X-axis represents
the age groups and the Y-axis represents the number of patients who had undergone treatment for midline diastema. Fixed appliance (green) was pre-
ferred by the majority of the patients in the age group of 10 - 20 years and 21-31 years. Patients in the age groups of 32-42 years and 43-53 years preferred
direct veneer composite restoration (blue). The association between age groups and the treatment approaches was found to be statistically significant
(Chi-square Test; p=0.00, p < 0.05 statistically significant).
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prefer indirect and direct veneering i.e (32-42 years and 43-53
years). It was found to be statistically significant. (Chi-square test;
p=0.00, p <0.05, statistically significant). Thus, it was inferred
that an increase in age influences the choice of treatment.

A midline diastema is a space greater than 0.5 mm between the
mesial surfaces of maxillary central incisors. This space can be
a normal growth characteristic during the primary and mixed
dentition period and for most children, with the eruption of
the canines, the diastema closure occurs. For some individuals,
however, the diastema does not close spontaneously 7,8. Midline
diastema are caused due to genetical, physiological, dentoalveo-
lar defects, or due to a missing tooth, due to peg shaped lateral,
midline supernumerary teeth, proclination of the upper labial seg-
ment, prominent frenum and due to a self-inflicted pathology by
tongue piercing [20, 27]. Midline diastema has a racial and familial
background but no specific genes have been investigated for its
genetic etiogenesis [28] but there are many syndromes and con-
genital anomalies which contained midline diastema one of their
component e.g. Ellis-van Creveld syndrome, Pai Syndrome, lateral
incisor agenesis and cleft palate, median cyst.

According to Springate et al, the use of neodymium-iron-boron
micro-magnets as a fixed retainer can be used for treating midline
spacing [29]. Putter et al., reported two combined modalities of
treatment with orthodontic and porcelain laminate placement to
facilitate diastema closure. In his report, Geristore, a dual-cure
fluoride-releasing composite was mixed to bond orthodontic
brackets in place. H-6 elastic bands were used with the orthodon-
tic brackets to close the diastemas sufficiently and to allow the
placement of cerinate porcelain laminates to produce a beneficial
cosmetic effect [30]. Bell [31] argued for the immediate closure of
diastema by subapical and interdental osteotomy, justifying that
there is a great unpredictability of diastole orthodontic closure
stability and that this approach is difficult and takes a long time.
In addition, the author believes that the alveolar bone is the major
factor responsible for the difficulty in the orthodontic movement
of the teeth and for the final stability, as opposed to the majority
of authors who consider the labial frenulum and adjacent soft
tissues as the main factor for relapse. The characteristic diastema
due to the upper labial frenal attachment naturally closes after the
upper lateral incisors and canines erupt. In cases where the dias-
tema does not close, the inferior position of an abnormal frenum

can be related to the diastema [32, 33].

There is no proper literature about whether the maxillary labial
frenum hypertrophy is the cause or consequence of midline di-
astema, or about the ideal intervention period for treatment [34].
Frenulum hypertrophy could be a causative factor for relapse of
the midline diastema post orthodontic treatment and further-
more, it interferes with the patient’s esthetics and phonetics [35].
According to Attia, if the diastema results from the congenital
absence of a lateral incisor, initial treatment is to bring the central
incisors together, followed by moving the canines forward into
the lateral position or by moving them distally to allow for pros-
thetic replacement [36]. In other cases, unusually small central or
lateral incisors may result in a diastema. Here too, reconstruction
by bonding or jacket crowns will solve the problem. According to
Kinderknecht and Kupp, resin-bonded porcelain veneer restora-
tions can be used to correct diastema caused by tooth position or
disctepancies in the tooth size/arch development [37].

From the above data, we were able to see that the majority of the
diastema closure treatment is done using fixed appliance therapy/
orthodontic treatment. However, it is important to establish a
treatment plan and determine the cause of the diastemas; they
are not recommended when there is ample space between the
teeth, because it will not offer a natural solution to the patient
[38, 39]. Concern over the stability of results obtained with treat-
ment has existed for more than a century [40]. Almeida et al., [41]
have mediated that the closure of diastema in the mixed denti-
tion phase is much more stable than if treated in the permanent
dentition. Therefore, it does not require definitive containment,
as long as the habit is removed and, in case of interincisal gingival
hypertrophy, surgical correction is performed before removal of
the device. Fixed retention is often quoted as the only satisfac-
tory method to promote stability for the closure of previous di-
astemas. However, even if there is a discrepancy of dental size,
orthodontic treatment may be an auxiliary tool to redistribute the
spaces between the teeth before the restorative procedure. This
allows the dentition in the anterior teeth to be performed accord-
ing to the golden ratio, obtaining a better esthetic result [42, 43].

Conclusion

Within the limitations of the study, it was concluded that the vari-
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ous treatment approaches for the management of midline diaste-

ma included fixed appliance, direct veneer composite restoration,

and indirect veneer ceramic restoration. Majority of the male and

female patients preferred fixed appliances. It was found that fixed

appliance was more preferred among the younger age groups and

direct/indirect veneering was preferred in the older age groups.
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