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ABSTRACT

Midline diastema has been a popular aesthetic problem for children. Several treatment options are available,
however, the use of elastic bands without other appliances for closing the diastema still remains a pressing issue
in Vietnam, which could be done by the patient’s parents either themselves or under the dental practitioners’
suggestion. Objective: To report a specific case about the extensive extrusion regarding upper central incisors
in a pediatric patient due to misusing the elastic band, in which management was complex due to an unfavorable
situation for splinting. Case Report: Single rubber band usage for orthodontic movement in closing diastema
has been an unresolved disaster in Vietnam, leading to the need for early diagnosis and immediate intervention
when facing the complications. Conclusion: Significant information dissemination is paramount for long-term
improvement in the oral health of pediatric patients in Vietnam and around the world.
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INTRODUCTION

Diastema is a common aesthetic problem in both mixed In orthodontics, elastic bands have long been used to
and permanent dentition."? It is highly visible when treat diastema, crossbites, and other medical conditions.
reporting having a frequent occurrence in the median However, if elastics are used directly without any

plane of the maxillary arch, especially between the two auxiliary removable or fixed orthodontic appliances,
central incisors and thus, the term “median diastema,” the treatment outcome will be undesirable, even leading
“central diastema,” or “midline diastema” is regularly to luxation and exfoliation in cases of midline diastema

used.! Notably, the condition is relatively popular closure. Several such cases have been reported in
in the pediatric age group and at the early stages of dental literature since 1870.8 Periodontal lesions caused
dental development.® Although aesthetic importance in by elastics are sometimes complicated to correctly

terms of maxillary midline diastema varies according diagnose due to the lack of proper patient information,
to culture, age range, and racial background,' people no history of recent trauma or orthodontic treatment,
with central diastema in many countries, including or insufficient clinical factors. As rubber bands are
Vietnam, would rather want it closed or removed, considered foreign bodies triggering inflammatory
because it appears unaesthetic.** Depending on various responses, periodontal damage might be independent
possible aetiologies, maxillary midline closure could be of the plaque degree. Nonetheless, the principle for this
achieved by different treatment modalities® including problem is the same for most cases.” A constricting
orthodontic correction with a fixed or removable elastic band will tend to move toward the apex,
appliance, prosthetic correction with composites and where the root is the narrowest, destroying the dental
crowns, frenectomy, etc., or a combination of these supporting structures and causing tooth exfoliation,
methods.?’ which a study termed “bloodless extraction.”
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Unfortunately, a number of dentists still use this
method,’ requiring immediate treatment modalities
for tooth conservation. A short literature review
shows that several studies use splinting,'" orthodontic
intrusion,' and flap surgery.*!' Depending on specific
clinical cases, root canal treatment,'? bone grafting!
or reimplantation'? are also considered. In cases where
the location of the rubber bands is required to be
visible or the unique condition of one tooth needs to
be investigated, flap surgeries are usually indicated.*!!
Also, laser treatment, antibiotics, and analgesics
are crucial.® For long-term success, splinting and
orthodontic intrusion are used with or without Hawley
retainers, especially for immature permanent teeth with
open apices, to ensure normal tooth development."

As mentioned above, the maxillary midline diastema
in Vietnam is aesthetically displeasing by dentists
and non-professionals.® While many studies reported
its high prevalence in children from six years old,’
and using merely rubber bands for closing diastema
remains common due to reduced expenses,’ this has
also been the case for Vietnam. However, there is a
lack of scientific documents regarding this condition in
Vietnam, resulting in the unawareness of consequences
and, thus, the occurrence of unfavorable complications.

Therefore, the aim of the case report is to present the
treatment of a patient with severe periodontal damage
regarding upper central incisors induced by elastic
bands and spread an alert for this incidence in Vietnam.

CASE REPORT

Case history and findings

A 7-year-old boy visited our private clinic, complaining
of pain, tooth mobility, and extrusion regarding upper
anterior teeth. The patient had experienced a dental
treatment near his house for closing midline diastema
and reducing overjet, considering upper central
incisors, using an elastic band attaching these teeth,
about a month before his appointment in our clinic.

On clinical examination, our patient had a convex
profile with a prominent display of upper central
incisors (11 and 21) at rest position, in which the lower
lip compressed their incisal edges, preventing him from
completely closing his lips (Figure 1). Extraoral images
also illustrated that teeth 11 and 21 had over-protruding
and over-extruding features, which were the most
noticeable when smiling. This was further reinforced
when taking intraoral photographs into consideration
(Figure 2). Intraoral examination demonstrated the
mixed dentition with fully erupted permanent teeth,
including four first molars and mandibular incisors,
while the upper central incisors showed grade 3
mobility and tenderness on percussion. Deep pockets
on all sites were noticed on probing, associated with
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Figure 1. Pre-treatment extraoral clinical view. (A) Frontal
view in rest position; (B) Frontal view with smiling; (C)
Lateral view in rest position.
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Figure 2. Pre-treatment intraoral clinical view; (A) Right
lateral; (B) Frontal; (C) Left lateral; (D) Maxillary occlusal
and (E) Mandibular occlusal view.

the erythematous and flaccid periodontal tissues and
enlarged interdental papillae. The diastema was still
prevalent while the lateral incisors and first premolars
were in their eruption process. Meanwhile, the lower
anterior teeth still touched the cingulum of the two
affected teeth. The patient’s mother claimed the elastic
band had fallen out and showed us when visiting our
clinic. We thoroughly checked the subgingival areca
using the periodontal probe to confirm this.

Pre-treatment radiographs were taken for diagnosis
determination and treatment planning. The lateral
cephalogram (Figure 3A) indicated the extensive
outward protrusion of the maxillary central incisors,
while the panoramic radiograph (Figure 3B)
demonstrated two permanent upper central incisors
with open apices, along with severe bone resorption
around the roots in the form of round radiolucency.
Furthermore, the Steiner lateral cephalometric analysis
(Table 1) revealed pre-treatment measurements of
skeletal Class I relationship (A point, nasion, B point
[ANB], 2.56°) with a hyperdivergent facial pattern
(Frankfort mandibular plane angle [FMA], 30.15°).
The overjet of 10.29 mm was considered excessively
large, along with proclined (Upper central incisor [U1]
— Sella nasion [SN], 126.90°; Upper central incisor [Ul1]
— Nasion point A [NA], 46.38°) and protruded upper
incisors (Upper central incisor [U1l] — Nasion point A
[NA], 13.36 mm). Upper lip protrusion was also noted
(Upper lip [UL] — E-plane, 4.39 mm).

All the aforementioned findings provided us with the
diagnosis of localized acute periodontitis induced by
foreign bodies (the elastic band) for immature permanent
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Figure 3. Pre-treatment radiographs; (A) Lateral cephalogram
and (B) Panoramic radiograph.

Table 1. Steiner cephalometric measurement analysis*

Measurements trelz::':;;ent trel;(t)rs;;nt
Skeletal
SNA (°) 81.72 82.44
SNB (°) 77.96 78.26
ANB (°) 2.56 3.88
FMA (°) 30.15 29.71
Dental
Overjet (mm) 10.29 7.69
Overbite (mm) 1.96 3.80
Ul to SN (°) 126.90 113.15
Ul to NA (°) 46.38 30.71
Ul to NA (mm) 13.36 6.88
LI to NB (°) 34.61 33.06
L1 to NB (mm) 6.52 5.47
Soft tissue
UL to E-plane (mm) 4.39 345
LL to E-plane (mm) 473 3.46

*ANB: A point, nasion, B point, FMA: Frankfort mandibular
plane angle, L1: Lower central incisor, LL: Lower lip, NA:
Nasion point A, NB: Nasion point B, SNA: Sella nasion point
A, SNB: Sella nasion point B, Ul: Upper central incisor,
UL: Upper lip

upper central incisors, causing extrusive luxation. The
prognosis of the affected teeth was relatively poor due
to serious bone loss, deep periodontal pocket, grade 3
mobility, severe inflammation, and extrusive luxation.

Treatment objectives

Prompt treatment planning was discussed, which led to
the conservative intervention with the major objective
of saving the teeth by extensively alleviating the
impact on them while thoroughly monitoring the root
completion process. As a result, the patient’s parents
were informed of the necessity of bite raising, splinting,
and orthodontic repositioning, and all the subsequent
techniques for further orthodontic purposes, such as
using myofunctional appliances (twin block, etc.) would
be carefully considered after the major objective was
guaranteed. Notably, the parents were also informed
that the prognosis was poor and the treatment process
required a long-term period.
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Figure 4. Bite lifting technique for avoiding traumatic
occlusion in the anterior teeth, while splinting for preventing
tooth extrusion.

Treatment progress

Initially, the bite raising technique was used via the
posterior bite plane with the Hawley retainer and the
lip bumper in the mandibular arch to release the forces
to the upper central incisors. By this, we focused on the
impact of the upper lip that could potentially reposition
the affected teeth. Splinting of six mandibular anterior
teeth was utilized via the composite resin to prevent
subsequent tooth extrusion (Figure 4). During the
bite-raising process, the occlusion was balanced by
identifying the specific contact with the articulating
film based on Anderson et al." Meticulous instructions
on hygiene regarding affected teeth and the appliances
were given, and the patient was re-evaluated every
week.

Treatment result

After the initial treatment, a considerable improvement
was observed, which demonstrated the overjet range of
I1mm in the pre-treatment stage (Fig. 5A) reduced to
9mm after a week (Figure 5B), 7mm after three weeks
(Figure 5C) and 5.5mm after a month (Figure 5D).

After a month of using appliances and splinting,
the periapical radiograph (Figure 6A) illustrated
the narrowing of the radiolucency and normal bone
formation around the roots of affected teeth. Compared
to the pre-treatment lateral cephalogram (Figure 6B),
the post-treatment lateral cephalogram after a month
(Figure 6C) also proved a substantial reduction in the
overjet. Looking at the panoramic radiograph in the pre-
treatment stage (Figure 6D), the panoramic radiograph
after treatment (Figure 6E) also demonstrated improved
tooth alignment with the near disappearance of the
radiolucent lesion. At the time, the upper lateral incisors
and first premolars partly emerged, posing the high
danger of re-extruding the upper central incisors due to
the patient’s narrow dental arch. In order to tackle this
issue, a palatal expander was used for slow expansion
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Figure S. Changes in the overjet range during the treatment
process; (A) Pre-treatment stage; (B) A week; (C) Three
weeks and (D) A month after the initial treatment.

Figure 6. Post-treatment radiographs after a month; (A)
Periapical radiographs after a month; (B) Pre-treatment
lateral cephalogram compared with (C) Lateral cephalogram
after a month; (D) Pre-treatment panoramic radiograph
compared with (E) Panoramic radiograph after a month.

corresponding to the repositioning of the affected teeth
(Figure 7D). Notably, the appliance needed to avoid
central incisors and first premolars (otherwise, it would
result in scissor bite).

After six weeks, the maxillary central incisors were
aligned more appropriately, with decreased mobility
and improved periodontal tissues (Figure 7). In
comparison to the extraoral view before treatment
(Figure 8A, B, C), the extraoral photograph after six
weeks (Figure 8D, E, F) illustrated a normal and natural
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Figure 7. Post-treatment intraoral clinical view after six
weeks; (A) Right lateral; (B) Frontal; (C) Left lateral;
(D) Maxillary occlusal with a palatal expander; and (E)
Mandibular occlusal view.

Figure 8. Post-treatment extraoral clinical view after
six weeks; (A) Frontal view in rest position; (B) Frontal
view with smiling and (C) Lateral view before treatment,
compared with (D) Frontal view in rest position; (E) Frontal
view with smiling and (F) Lateral view after 6 weeks.

lip at rest position without teeth appearance, a wider
smile at the frontal view, along with less protruded
upper central incisors at lateral view indicated by a
less protrusive profile. Furthermore, the diastema
problem was noticeably resolved. Turning to the
lateral cephalometric analysis for the post-treatment
measurements (Table 1), an evident skeletal Class 1
relationship remained (A point, nasion, B point [ANB],
3.88°) with the reduction in the Frankfort mandibular
plane angle ([FMA], 29.71°) and great decrease of 2.6
mm in the overjet range. Upper incisors were no longer
considered protruded in the analysis (Upper central
incisor [Ul] — Nasion point A [NA], 6.88 mm — in the
normal range) and were less proclined (Upper central
incisor [U1] — Sella nasion [SN], 113.15°; Upper central
incisor [Ul] — Nasion point A [NA], 30.71°). Normal
upper lip position was additionally detected (Upper lip
[UL] — E-plane, 3.45 mm).

Three months after the initial treatment, the appliances
were removed except for the palatal expander, and
we focused on the interceptive orthodontic treatment
for guiding tooth eruption. Until now, the patient is
on a regular re-examination and showing a stable
improvement.
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DISCUSSION

In Vietnam, there is still an adequate number of
scientific studies focusing on midline diastema. One
study has concluded that this condition, specifically
when the diastema is from 1.0 to 1.5 mm wide, is
perceived as unaesthetic by the Vietnamese.® Therefore,
it is reasonable that children and their parents seek
dental intervention when it occurs. Our patient was
first treated at the dental clinic near his residence.
Choosing a healthcare center in the same region as their
house, especially in rural areas, is common in Vietnam,
as travel costs and remote accommodation can be a
financial burden.”> Meanwhile, as more competent
doctors prefer more favorable job opportunities,
high-level healthcare services are usually located in
metropolitan cities," which can apply to public'® and
private practices. Consequently, resorting to treatments
with reduced expenses (using rubber bands for closing
diastema) in local healthcare centers, along with
insufficient information about its consequences, has
led to popular dental problems in Vietnam, as seen in
our case. Therefore, communication plans need to be
indicated instantancously so that dentists and patients
receiving such a treatment could be alert to iatrogenic
tooth loss.

Our case also highlights the advantages of early
diagnosis, considering crucial factors including
dental history, clinical signs, and symptoms (localized
periodontitis inconsistent with plaque degree or
unresponsive to treatment, increased tooth mobility and
extrusion, etc.). Immediate intervention is paramount,
which requires a unique and appropriate approach to
specific patients. One of the most essential factors for
long-term success is to check whether the rubber band
has fallen out of the patient’s mouth, which can only
be done by thoroughly examining the dental history.
If the answer is uncertain, as seen in similar previous
cases,”! checking for the location of the elastics will
need to be implemented, both on clinical features and
radiographs, to decide the proper treatment plan (i.e.,
flap surgery) for removing the causes. In our case, the
patient’s parents had shown us the fallen rubber band,
shifting our focus to retaining the damaged teeth
without flap surgery.

Conservative treatment for saving the teeth was
indicated. However, our clinical case posed some
challenges for a successful treatment.

Unlike the previous cases,'""* the upper central
incisors in our case were severely damaged. In more
detail, according to the cephalometric analysis, a
hyperdivergent facial pattern before treatment indicated
that there was an anterior open bite referring to a lack of
vertical overlap in maxillary and mandibular incisors,'
due to the over-extruding features. Meanwhile, the
upper lateral incisors and first premolars just partly
erupted. Consequently, splinting for damaged teeth
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was considered inappropriate as it would disrupt
the eruption process, and thus, a more favorable
orthodontic treatment plan could be carried out in the
following stage.

Furthermore, considering that detailed analysis of the
occlusion is necessary in such cases for the esthetic
and functional benefits,! when noticing that lower
central incisors occluded corresponding to the cingula
of the damaged teeth, unblocking the occlusion by
using the bite raising technique was done in order to
eliminate occlusal interferences!” to the periodontal
tissues and alleviate the mobility problem. Releasing
the impact of lower lips on affected teeth was also
attained using the lip bumper. Nevertheless, this
approach demonstrated the risk of extruding the
lower incisors as no obstacles were preventing them
from moving upwards. Consequently, the bite-
raising technique was applied using the posterior bite
plane with Hawley retainers, which resembles the
appliances used by Meibodi'® and Mousa!® but without
tongue cribs, whereas splinting for the lower incisors
using the composite resin was utilized to maintain
the mandibular teeth’s position while retaining the
maxillary incisors. We chose the removable posterior
bite plane with Hawley appliance for bite raising
instead of light-cured orthodontic band cement due
to three reasons, which were that (1) the posterior
bite plane usually consisted of Hawley retainers,'®"
thereby aiding the lower incisors stabilization process;
(2) the bite plane facilitated necessary adjustments®
and (3) the orthodontic band cement might not ensure
optimized functional occlusion as it only created two
contact points,?*?! which has been proved to alter
neuromuscular behaviors?? and reduce masticatory
functions.?! The only setback includes extensive
compliance and regular hygiene from the patients,*
which requires thorough reminders and guidance from
the practitioners.

The upper lip could push upper central incisors
posteriorly to their functional positions, restoring
the normal range of overjet. After six weeks, the
condition of the patient was improved, shown by more
aligned maxillary central incisors with a lower level
of proclination, lower overjet range, normal lip at
the rest position, and disappearance of diastema, as
well as decreased mobility and recovered periodontal
tissues with normal bone formation. This was
further strengthened by reducing the most important
cephalometric measurements related to upper incisors,
including FMA, U1-NA, and U1-SN. Regarding the
purpose of the bite-raising technique to avoid traumatic
occlusion or impact on traumatized teeth, the time
of resolved alignment and stable tooth condition
for subsequent orthodontic treatment might vary
depending on each specific case. Therefore, the time
for removing the posterior bite plane might also vary,
ranging from three weeks? to eight' or 12 months."” In
our case, we removed the appliances after three months,
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when the affected teeth had been properly aligned,
showing a more favorable periodontal condition and
reduced mobility.

CONCLUSION

Despite warnings from dental literature, using only
rubber bands for closing diastema has remained
the common case in Vietnam. Early diagnosis
should be determined appropriately, considering
the detailed dental history; thereby promoting
customized intervention according to the patient’s
clinical and radiographic features. This could keep the
affected teeth from being on the verge of exfoliation
to stabilization and potentially having the normal
aesthetics and functions. Proposals for information
spread and several case reports regarding this situation
should be conducted in Vietnam to resolve this disaster,
guaranteeing a long-term success in dental treatment
and greater oral health for our patients.
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