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ABSTRACT

Introduction: Anterior skeletal open bite is one of the most complex malocclusions to treat with
conventional orthodontics. Thanks to the use of mini-implants, it has been possible to obtain
results very similar to those of orthodontic-surgical treatment. Objective: to present the clinical
case of a class Il patient with anterior open bite treated with orthodontics and mini-implants.
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Case presentation: 32-year-old female patient, with a cephalometric diagnosis of skeletal class I
biprotrusive, hyperdivergent; dental diagnosis of left molar class I, canine class Il, anterior open
bite of -3 mm, non-coincident midlines; facially, she presents biprotrusive convex profile and lip
incompetence. With lingual habit etiology and increased lower facial height. The orthodontic-sur-
gical treatment, initially proposed, was rejected due to refusal of surgery, and a compensatory
treatment with mini-implants in the infrazygomatic area and in the retromolar area, bite turbos
were placed for adequate vertical control. The distalization of the upper arch was performed
using elastic chains, achieving mandibular anterotation, a vertical overbite of +1 mm, and up-
per distalization of +1 mm. Conclusions: The use of mini-implants as skeletal anchorage allowed
distalization as well as controlled intrusion of the upper molars, favoring clockwise mandibular
rotation and significantly contributing to anterior bite closure.

Keywords: Open bite, mini-screws, distalization.

INTRODUCTION

Skeletal and dental anterior open bite are among the most difficult malocclusions to treat in or-
thodontic practice, as achieving adequate stability is extremely complex™>. It is a malocclusion
characterized by a lack of contact between the upper and lower incisors and a lack of vertical
overlap when the posterior teeth are in occlusion?“.

Proffit et al.® define overbite as the vertical overlap of the incisors. Normally, the incisal
edges of the lower teeth are in contact with the lingual surface of the upper incisors, at or below
the cingulum, i.e., there is usually an overbite of 1-2 mm. In an open bite, there is no vertical
overlap, and the vertical separation is measured. The etiology of this type of malocclusion is
multifactorial, as it involves the interaction of environmental factors such as prolonged sucking
habits, tongue thrusting, mouth breathing, allergies, tonsillar and adenoid hypertrophy, as well
as eruption disturbances with a vertical facial growth pattern®3%7. According to Ramirez-Men-
doza et al.® the prevalence of open bite in Mexico is 38% in children aged 3 to 6 years. In early
childhood, open bite is related to habits in 96.6% of cases®.

Currently, open bites are classified as dental or skeletal™. If bone imbalance is the cause of
the lack of dental contact, the bite is skeletal in origin. On the other hand, if the teeth or an
environmental factor are responsible and do not affect the bones, the open bite is dental in
origin. Cephalometric analyses are very helpful in differentiating between skeletal and dental
origins.

The cephalometric characteristics of an anterior open bite are increased anterior facial
height and gonial angle, short mandibular ramus, increased posterior dentoalveolar height,
mandibular retrusion, decreased posterior facial height, tendency toward Class Il, and diver-
gent cephalometric planes. Transverse discrepancies may also be present and, in some cases, a
downward inclination of the posterior palatal plane. Additional characteristics are lip incompe-
tence, convex profile, dentoalveolar proclination, and dental crowding®®'12,

There are several methods for correcting an open bite, such as: orthodontic mechanics,
orthopedic appliances, myofunctional appliances, and a combination of the above or surgical
procedures. Some of the treatment options may include: myofunctional therapy, extraction of
first premolars, second premolars, or first molars, bite blocks or posterior bite blocks, Frankel IV,
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vertical traction chin cup, high pull head gear, multi-arch straight wire technique (MEAW)°2,
temporary anchorage devices such as mini titanium plates, mini-implants, or orthognathic sur-
gery'®1214 The choice of treatment mechanics will depend on the etiology of the malocclusion
and the age of the patient. It is extremely important to diagnose the origin and classification of
anterior open bite in order to choose the best treatment.

Nogueira et al.”® established that lingual ramps and spurs are two effective methods for
treating anterior open bites in patients with atypical swallowing or tongue habits. However,
lingual ramps require a greater number of appointments for the device to be fitted. The spur,
on the other hand, is inexpensive and promotes greater freedom of the tongue due to its small
size.

Extrusion of the anterior teeth is another alternative for managing an open bite, with prior
assessment of smile analysis. However, extrusion is a less stable treatment than intrusion. In-
trusion of the posterior teeth with temporary anchorage devices leads to a decrease in lower
facial height through counterclockwise mandibular rotation, and gives results similar to those
of orthognathic surgery to any patient with an open bite'™.

In recent years, mini-implants have been used for the correction of anterior open bites
with orthodontics?, as patient cooperation is almost null and they provide absolute anchorage
for performing different dental movements' 2%, Erverdi et al.’® proposed the infrazygomatic
crest area as an absolute and stable anchorage site for intrusion and distalization of upper
molars. Maxillary molar distalization is the most common treatment for managing Class Il mal-
occlusion and obtaining Class | molar and canine relationships. Mohamed et al.”” concluded
that mini-implant-supported appliances are effective in distalizing molars with minimal distal
inclination. Along with molar distalization, mini-implant-supported appliances lead to premolar
distalization without loss of anchorage.

This clinical case will present the diagnosis, treatment plan, and management of an anterior
open bite in a biprotrusive patient using mini-implants located in the retromolar ridge and
infrazygomatic area as temporary anchorage.

CLINICAL CASE PRESENTATION

A 32-year-old female patient attended the Orthodontic Clinic of the DEPel at the Faculty of
Dentistry of the Universidad Nacional Auténoma de México (UNAM) for a consultation: “/ want
to close the gap between my teeth”. The patient was undergoing psychiatric treatment for de-
pression. Physical examination revealed atypical swallowing combined with tongue thrusting.
Facially, photographic analysis showed a biprotrusive convex profile, dolichofacial, lip incompe-
tence, non-coincident facial and dental midlines, and an unassessable smile arc. Intraorally, she
presented an overjet of 2.5 mm and an overbite of -3 mm, an anterior open bite, severe dental
crowding, bilateral canine class I, left molar class I, and absence of the lower right first molar
(Figures 1 and 2).

Cephalometric analysis showed a skeletal Class Il (SNA 80°% SNB 75° ANB 5° and Ricketts
convexity 5.8°) with mandibular hyperdivergence (SN-PM 32.4° and facial axis 76°) and dental
biproclination (SU-FH 122.6° IMPA: 101°; interincisal 103°). The upper and lower lips were off
1T mm and 5.6 mm, respectively, from the aesthetic line (Table 1). The panoramic radiograph
showed 31 permanent teeth, absence of tooth 48, upper third molars present; left lower third
molar in a horizontal position to the second molar, and good crown-root relationship (Figure 3).
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Figure 1. Initial photographs. A. Extraoral, from left to right: neutral,
smiling, and lateral. B. Intraoral, from left to right: right lateral, central,
and left lateral. C. Occlusal, from left to right: upper and lower.

Figure 2. Initial study models. A. From right to left: right lateral, central,
and left lateral. B. Occlusal, from left to right: upper and lower.
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Table 1. Results of pre- and post-treatment cephalometric measurements, performed using Webceph
orthodontic diagnostic analysis software.

Standard Pre-Tx Post-Tx
FH-1U 110 122 121
IMPA 90 101° 97
TU-1L 135 103 108
A/Pg-1U +3mm 14 mm 13 mm
A/Pg 1L +Tmm 70 mm 8 mm
ANB 2 5 4
SNA 82 81 81
SNB 78 76 75
Maxillary convexity 0-2 mm 7 mm 5mm
Maxillary depth 90 87 87
FH-MP 26 32.4 31
SN-MP 32 45 43
Facial depth 87 87 87
Facial axis 90 76 80
AFA 112 mm 147 mm 145 mm
Upper lip 1-4 mm Tmm Tmm
Lower lip 0-2 mm 5.6 mm 3mm

Figure 3. Initial radiographs. A. Lateral headfilm. B. Panoramic radiograph.

The facial objectives of the treatment were to improve the profile and achieve both lip com-
petence and smile arc. The skeletal objectives focused on correcting the anterior open bite
through mandibular anterior rotation, vertical control in upper second molars, and bimaxillary
distalization. Dentally, treatment focused on coordinating arches, achieving bilateral canine
class 1, loss of anchorage of the lower right second molar, correcting dentoalveolar inclinations,
centering midlines, and increasing occlusal contacts.

The patient was informed that an orthodontic-surgical approach was ideal for correcting the
anterior open bite and mandibular hyperdivergence. However, this treatment option was ruled
out because the patient refused surgery. The alternative was a compensatory treatment plan;
first, the patient was referred to the Department of Maxillofacial Surgery for the extraction of
the upper third molars and the lower left third molar, after which total distalization of both
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arches was performed with the help of mini-implants and a loss of anchorage of the lower right
hemiarch. The patient was informed of the advantages (less invasive procedure, lower cost,
acceptable results without orthognathic surgery) and disadvantages (high relapse tendency,
possible failure of the mini-implant, limited results) of this procedure. The patient accepted the
compensatory treatment plan and understood its limitations compared to orthodontic-surgical
treatment.

Treatment began with the bonding of passive self-ligating appliances with a 0.022” x 0.028”"
slot using the Roth technique on the upper and lower teeth with heights by Pitts'™. During the
alignment and leveling phase, 0.014” and 0.018” copper, nickel, and titanium (CuNiTi) alloy
arches were used. Subsequently, the sequence of 0.016 x 0.016", 0.014 x 0.025", and 0.018
x 0.025" CuNiTi arches was followed. Bite turbos were placed on the upper second and first
molars, and light bilateral class 11l 3/16” two-ounce force elastics and 5/16” rainbow elastics
with two ounces of force were indicated (Figure 4). After four months of treatment, surgi-
cal-grade stainless steel mini-implants were placed in the mandibular shelf (2 x 8 mm) and
infracigomatic (2 x 14 mm) with immediate loading using a closed chain with a force of 6 ounces
in both the upper and lower arches (Figure 5). Spikes were used on the palatal surfaces of the
upper and lower lateral incisors to control and stabilize the tongue habit. Also, during this
phase, micro-osteoperforations were performed in the edentulous area at tooth 46, along with
anchorage loss with elastic chain, two ounces of force on the vestibular and lingual sides of
teeth 47 to 43. A panoramic radiograph was taken for repositioning; 0.021x0.025" braided steel
archwires and settling elastics were placed (Figure 6).

Figure 4. Placement of bite turbos on upper first and second molars, bilateral
Class Ill light elastics 3/16” 2 ounces of force, and rainbow elastics 5/16” with 2
ounces of force were indicated. A. From right to left: right lateral, central, and
left lateral. B. From right to left: upper occlusal and lower occlusal.
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Figure 5. Placement of infrazygomatic and mandibular shelf mini-implants with
immediate loading, using a 6-ounce elastic chain. A. From right to left: right lateral,
central, and left lateral. B. From right to left: upper occlusal and lower occlusal.

Figure 6. Finishing phase with 0.021x0.025” braided archwires and settling
elastics. From right to left: right lateral, central, and left lateral.

The treatment was completed, and rigid 0.040” acetates were used as retention in both arches.
The final panoramic radiograph showed good root parallelism, and the lateral head film evalu-
ated cephalometric changes by superimposition, showing distalization and intrusion of +1 mm
of the upper molar, clockwise mandibular rotation, and distalization of the lower right second
molar of +4 mm (Figure 7). Post-treatment facial photographs and cephalometry showed greater
anterior tooth exposure when smiling and an improvement in the profile. Post-treatment intra-
oral photographs show bilateral canine class I; left molar class I, closure of the edentulous space
with good occlusal interdigitation, coinciding midlines, and acceptable horizontal and vertical
overbite (Figure 8).
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Figure 7. Final radiographs and cephalometric superimposition. A. From right to left: lateral head
film and panoramic radiograph. B. From right to left: bimaxillary cephalometric superimposition,
maxillary superimposition (palatal plane over ENA), and mandibular superimposition (mandibular
plane over Me), black indicates the initial cephalometry, and red indicates the final cephalometry.

Figure 8. Final photographs. A. Extraoral, from left to right: neutral,
smiling, and lateral. B. Intraoral, from left to right: right lateral, central,
30 and left lateral. C. Occlusal, from left to right: upper and lower.
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DISCUSSION

In the clinical case hereby presented, successful closure of the anterior open bite was achieved
without orthognathic surgery, through a compensatory approach based on the use of mini-im-
plants as skeletal anchorage. Currently, the use of mini-implants to obtain absolute skeletal
anchorage is a practice that has been on the rise and has been accepted by the orthodon-
tic community because of the advantages offered by this aid, such as ease of placement and
removal, effectiveness, resistance, stability, and low cost, thus providing excellent anchorage
control in movements that in the past could not be performed without orthognathic surgery.

Orthodontic-surgical treatment in patients with anterior open bite would provide long-
term stability, but would also cause facial changes with the possibility of complications such
as excessive bleeding, nerve damage, healing problems, anesthetic complications, or undesired
results. The patient’s refusal to undergo surgery determined the approach to the case using
advanced orthodontic mechanics, including the use of mini-implants as temporary absolute
anchorage, which coincides with what has been proposed in recent literature as an effective
alternative in cases where surgical intervention is not possible or is not accepted by the patient
12,13,19

Chen et al.?° presented a clinical case of a biprotrusive patient where distalization was bi-
maxillary, using absolute anchorage with vestibular intraradicular mini-implants between the
second premolars and first molars, where they obtained very favorable results. This type of
mini-implant placement is usually divided into two stages due to the limitations imposed by
the intraradicular space, which can cause discomfort in patients. In the present case, we used
four mini-implants, two of which were placed in the infrazygomatic crest and the other two in
the mandibular shelf. The placement of absolute anchorage in these areas prevented relocation
and allowed for bimaxillary distalization with precise vertical control, which is essential for
promoting clockwise mandibular self-rotation and reducing lower facial height.

Several authors have documented that molar distalization supported by mini-implants can
generate significant advances without loss of anchorage, with predictable and stable dentoalve-
olar movements over time'”?°, In their systematic review, Mohamed et al."’ stated that molars
were distalized with a mean value ranging from 1.87 mm to 6.4 mm, with the highest distal-
ization (6.4 mm). Molar distalization allows us to obtain extra space for anterior retraction or
when the space from extractions is not wide enough to correct crowding or dental proclination.
In the case presented, the obtained distalization of the upper first molar was +1 mm, with no
distalization of the incisors and total closure of the anterior open bite.

Another key element in achieving successful results was the etiological approach to the
tongue habit. A clear relationship was documented between tongue thrusting and the presence
of anterior open bite, which is consistent with the findings of Lowe?' who identified a significant
correlation between the postural activity of the genioglossus muscle and overbite, suggesting
that the postural activity of the tongue could have a definitive influence on the position of both
the upper and lower incisors.

Shetty and Shaikh?? mentioned that spikes, also known as lingual spurs or reminders, are
safe and effective in myofunctional reeducation in adults. Meanwhile, McRae?* assessed the
use of bonded lingual spurs for the correction of tongue malposition, which would eliminate
the non-nutritive sucking habit by closing the anterior open bite. He evaluated 12 patients with
non-nutritive sucking habits and/or atypical tongue thrusting who were treated for 6 months
with bonded lingual spurs. An improvement in overbite was observed in 11 of the 12 patients in
the sample, and the anterior open bite was reduced by an average of 1.38 mm over a period of 6
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months. The results obtained in this clinical case were entirely favorable; the spikes allowed the
resting position of the tongue to be modified and prevented it from pressing on the anterior
incisors.

Cephalometrically, the observed changes reflect a significant improvement in the antero-
posterior and vertical relationship. The decrease in the ANB angle, the increase in the facial axis,
and the reduction in facial convexity demonstrate a positive orthopedic effect derived from
the mechanics of intrusion and distalization. These changes have been described in previous
studies as comparable to those obtained through orthognathic surgery, especially when using
a skeletal anchorage system that controls molar verticality ™2

CONCLUSIONS

The objectives achieved in this case, through comprehensive diagnosis, individualized planning,
and the use of mini-implants placed in the infrazygomatic area and on the mandibular shelf,
were complete closure of the anterior open bite with slight mandibular autorotation as well as
bimaxillary distalization that improved biprotrusion without the need for extraction of healthy
premolars or loss of anchorage for space closure due to the absence of tooth 46.
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