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clinical report

the use of direct composite resin to close maxillary midline 
diastema complementary to orthodontic treatment.

Gerardo Durán1*, Francisca Vivar1, José Tisi1, Ismael Henríquez1

aBStract

The maxillary midline diastema is a common esthetic problem in patients. Assess and 
diagnose may be challenging due to the many factors that influences the alteration 
of tooth eruption process and tooth shape. Due to the various advantages and the 
reversibility of treatments, composite resins are today a suitable aesthetic and functional 
option, even so, its management and technique require a trained and experienced 
clinician in order to obtain an optimal outcome. The following report, is a clinical case of 
a 21-year old female with a main complaint of a maxillary midline diastema produced by 
the alteration in tooth shape and size of both upper central incisors, which was closed 
and corrected with direct composite resins.
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introdUction

Nowadays, dental and facial appearance is of great concern for 
clinicians in the field of restorative dentistry and prosthodontics, as well 
as for patients(1).

Aesthetic problems are one of the most common reasons for 
consultation in dentistry practices, likely because issues related to 
appearance can influence many aspects of a patient’s life, including his or 
her personality, physical attractiveness, work, and human relationships(2,3). 
The presence of diastemas in the upper central incisors is one of the 
main aesthetic concerns for patients during dental appointments(4). The 
maxillary midline diastema (MMD) is defined as a space greater than 
0. 5 mm between both mesial surfaces of the two central incisors(5). It 
has a multifactorial etiology, and it can result from either hereditary or 
developmental factors and disorders. Among these, the most common 
are the persistence of the labial frenum, the absence of anterior teeth, and 
the presence of conoid lateral teeth, unerupted supernumeraries, lingual 
interposition habits, occlusal alterations, and macroglossia(6,7).

There are several clinical therapies involving multidisciplinary 
approaches that help resolve an MMD(8). These include the management 
of this alteration via orthodontic resolutions combined with surgical 
techniques that involve the resection of the labial frenum or restorative 
dentistry through rehabilitation using such materials as composite-based 
resins or ceramics(9).

The following case report examines a systematic step-by-step method 
for treating an MMD after an orthodontic treatment using stratified direct 
composite resins.

clinical report

A 21-year-old female patient was directed to one of the author’s private 
practices presenting with an MMD after the completion of orthodontic 
treatment. An exhaustive clinical examination was performed, and the 
maintenance of orthodontic appliances and diastema between tooth 
1.1 and 2.1 were noted. This included morphological and altered tooth 
proportions in both maxillary central incisors (Figure 1).

A complete analysis of tooth proportions was performed, and the 
initial height and width of both upper central incisors was determined. 
A therapeutic proposal was developed based on digital treatment 
planning, which established the ideal proportions for tooth 1.1 and 2.1. A 
conservative treatment with composite resin was possible, and the patient 
consented to proceed with the therapeutic approach. Therefore, the 
removal of the orthodontic appliances for tooth 1.1 and 2.1 was requested 
in order to execute the treatment.

An initial color test was performed using composite resin masses that 
would be used to restore both central incisors (Figure 2). Once the color 

selection was made, it was decided to perform a restorative test. This 
procedure was done without including any kind of adhesive system such 
that the correct integration of shape and color matching the restorations 
could be verified in advance, allowing easy removal of the resins (Figure 
3).

Under relative isolation with a rubber dam, the adhesive technique 
was performed on tooth 1.1. After the surface was cleaned with pumice, 
the enamel was etched with 37% phosphoric acid (Ultra-etch, UltraDent 
Products, Inc.) for 30 seconds (Figure 4), rinsed profusely with water, and 
the tooth’s surface was dried. A thin layer of a two-step etch-and-rinse 
adhesive system (OptiBond S, Kerr Corporation, Orange, CA, USA) was 
then applied, air-thinned, and light-cured for 20 seconds.

Figure 1. Initial situation. Patient presented with orthodontic appliances.

Figure 2. Composite resin color selection.
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Once the enamel’s surface was conditioned, a high reflective index 
composite resin was carefully applied using a free-hand technique to 
restore the proximal and palatal areas of the enamel (UE2, ENA Hri, 
Micerium SPA, Genova, Italy). This was then light-cured for 40 seconds. 
At this point, the clinician left enough space for the incorporation of a small 
amount of opalescent resin in the incisal third (OBN, ENA Hri, Micerium 
SPA, Genova, Italy) and the enamel for the vestibular aspect of the tooth 
(UE2, ENA Hri, Micerium SPA, Genova, Italy).

After the restoration of tooth 1.1 was complete, the restoration of tooth 
2.1 proceeded using the same approach. The clinician used small mylar 
strips during polymerization of the proximal composite resin layer in order 
to prevent bonding between both restorations.

The finishing and polishing procedure initially began with shaping the 
macro-morphology of the incisors using medium-sized aluminum oxide 
grit discs (Sof-Lex XT Medium, 3M ESPE). The vertical micro-anatomy 
was crafted using multi-laminated carbide burs. Horizontal micro-anatomy 
was not performed in this case because the patient had no clear micro-
texture marked by periquematis. Finally, the polishing procedure was 
carried out using diamond and aluminum oxide three-step pastes (ENA 
Shiny, Micerum SPA, Genova, Italy) (Figure 5). The first 3-μm and 1-μm 
diamond pastes were applied sequentially with goat hair brushes (Shiny 
A and B, Micerium SPA, Italy), and then the aluminum oxide paste was 
applied with cotton felt (Shiny C, Micerium Spa, Italy). Between each step, 
the clinician tried to clean the tooth surface with a gauze soaked in alcohol 
to eliminate oils contained in the polishing pastes.

Images of immediate control and the final outcome with a 10-month 
control are shown in figure 6 and 7, respectively.

diScUSSion

This clinical case describes a simple resolution for morphological 
alterations in both maxillary central incisors, which can produce an MMD. 
Composite resins were used in order to achieve harmony, proportionality, 
and aesthetics in the anterior tooth after orthodontic treatment.

From the clinical aspect, there are controversies about performing labial 
frenectomy and its indication when closing MMD. A complete evaluation 
of the shape, size and position must be done, which is in most of the 
cases performed after eruption of the permanent canines, since these 
can cause a spontaneous space closure during eruption. Frenectomy by 
itself is not recommended as the only treatment since it is indicated when 
an initial orthodontic treatment cannot close fully the diastema, or when 
the insertion is present in the palatal aspect(11). In this particular case, 

different shapes and proportion of the central incisors produce the MMD, 
and frenectomy is not indicated to correct this alteration(10).

One therapeutic restorative approach reported in the literature could 
be achieved using ceramic veneers or ceramic fragments(12). These cases 
can be executed when there is vestibular enamel compromised tissue. 
Furthermore, this approach has the advantage that the mesial contact 
point can be controlled during the indirect method outside of the mouth 
before cementation. Optimal contact points can be obtained in the working 
model when compare with direct composite resins.

Closing an MMD using orthodontics may be achieved in many cases 
without the need for restorations when the morphology of the teeth and 
proportions are adequate(13). Even so, in this particular clinical case, the 
height and width ratio was not correct, so orthodontics by itself could 
not solve the esthetic problem that this patient presented with. Trying to 
close the MMD could leave insufficient space to restore correct dental 
proportions in both central incisors.

Restorations with direct composite resins have clear advantages. For 
example, there is no need for tooth preparations when compared with 
laminate veneers, since direct composite resin restorations are a more 
conservative approach. Furthermore, there is a chance to repair the 
composite resin restorations in case they are dislodged or delaminated 
because the treatment is reversible. We emphasize that if the clinician 
selects a restorative treatment based on ceramic veneers that includes 

Figure 3. Restorative test without bonding technique. In this case, it can 
be appreciate that color match is acceptable, and diastema closure is 
possible.

Figure 4. Bonding technique. Under partial isolation, application of 
bonding procedures are easy to perform. Initial step showing 37% 
phosphoric acid application in enamel. Neighboring tooth must be 
protected with teflon tapes

Figure 5. First polishing paste with diamond pastes of 1 micron. The 
application must be performed with hair coat wheel brushes.

Figure 6. Immediate control after finishing and polishing procedure.

Figure 7. 10-month control image. Correct color and shape integration 
can be appreciated.
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tooth preparation, there is no possibility to recover the lost enamel like 
one can with composite resins because of the lack of tooth preparation. 
There are fewer clinical appointments compared to any other indirect 
method for restoration. Finally, the final outcome depends only on the 
clinician(14).

One possible disadvantage identified during the analysis of this case is 
the necessity for re-polishing composite resins. It has been reported that 
nanohybrid composites like those used in this case (Enamel Hri, Micerium 
Spa, Genova, Italy) have high polishing gloss unit values, but this is lost 
over time due to many dietary, functional, and parafunctional factors(15). 
Another disadvantage is that the free-hand restorative technique is 
difficult without using a guide or silicone index from a previous diagnostic 
wax-up. As such, clinical expert must be highly trained in order to provide 
a successful long-lasting restoration.

The use of a restorative test allows the visualization of the final outcome 
in advance in a hydrated situation previously isolation and the adhesive 
technique. Using this simple approach, we can determine whether the 
restorative approach will have the desired results. We should remember, 
however, that very sharp angles must be rounded in order to obtain a 
visually seamless transition between the restoration and the enamel. 
Furthermore, the enamel surfaces must be cleaned before bonding to 
obtain better bond strength.

SUMMary

Direct composite restorations to close an MMD after an orthodontic 
treatment may be a simple and conservative clinical solution that yields 
optimal aesthetic results. The authors suggest making an initial restorative 
test before clinical execution in order to pre-visualize the color and quality 
of shape integration of the restoration.
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