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Abstract: Background: Among tooth anomalies, missing teeth is one of the most frequent, and it can
be related to different therapeutical sets of problems. Often, an integrated approach that interests both
orthodontists and prosthodontists is necessary, and in some cases also the periodontists. Methods:
In this paper the authors report a clinical case of a 14-year-old patient, affected by maxillary bilateral
incisors agenesis, molar bilateral II class and deep bite, treated in the Department of Orthodontics and
Pedodontics of the University of Messina. The orthodontic treatment target was the distal movement
of the maxillary molar, and the recovery of the space necessary for the prosthetic restoration of the
missing lateral incisor. Maxillary molars distal movement was performed with a Distal Jet apparatus,
skeletally supported by two miniscrews (Distal-Screw, American Orthodontics, Sheboygan, WI, USA).
After molar relationship correction, a multi-bracket bimaxillary orthodontic appliance was bonded
using Empower Brackets (American Orthodontics, Sheboygan, WI, USA). At the end of orthodontic
treatment a Maryland bridge, bonded on the central incisors and cuspids, was used in order to
maintain the space necessary for the insertion of dental implants in the region of 1.2 and 2.2. Results:
A class II molar relationship was corrected, with an improvement of the deep bite, and the space
necessary for implant insertion was recovered Conclusion: A skeletally supported Distal Jet was
efficient for molar distalization, with the advantage of not having any loss of anchorage in the anterior
part of the dental arch. This apparatus does not need patient compliance, have favorable aesthetics
and also give the possibility to perform asymmetric activations.
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1. Introduction

Tooth agenesis is probably the most frequent tooth anomaly and is strongly related to genetic
patterns [1]. Maxillary lateral incisors agenesis incidence seems to be rather elevated, with values
of about 6% [2]. Such a clinical condition is related to different therapeutic problems, and it is often
necessary to have an integrated approach that interest both orthodontists and prosthodontists, and in
some cases also the periodontists [3,4]. Teeth agenesis affects first of all the third molar, and then
mandibular second premolar and maxillary lateral incisor, and among tooth agenesis the maxillary
lateral incisor one is the more relevant, because of its significant impact on dental aesthetics. In cases of
maxillary lateral incisors agenesis, a dental anomaly must be corrected as soon as possible, with space
recovery if is it possible, in order to prevent functional effects. Differential diagnosis between impacted
or a missing tooth can be obtained with a low dose CT acquisition, that provides more detailed
diagnostic information without a significant increase in radiological risk for patients. If it is possible,
orthodontic treatment targets the recovery of the anterior space, often lost because of the mesial
shift of latero-posterior teeth; in such cases the first step of orthodontic treatment is molar distal
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movement. Several clinical conditions must be evaluated in order to decide if it is necessary to open or
close the space for missing lateral maxillary incisors. A patient’s facial aesthetics is one of the most
important factors that must be considered, and if it is necessary to improve dental support to the
upper lip, the recovery of the space is strongly recommended. In cases of a reduced vertical dimension,
with dental deep-bite, the recovery of the space for missing lateral incisors, with molar distal movement,
is recommended in order to produce a posterior rotation of the mandible and consequently an increase
of the vertical dimension of the face and a correction of dental deep-bite. Maxillary molars distal
movement can be obtained with both intra- and extraoral appliances. An intraoral apparatus offers the
advantage of no patient compliance, however they could produce some side effects [5,6], especially
in terms of anterior anchorage lost. A no compliance apparatus includes different types of devices,
such as Distal jet, Pendulum, compressed coil springs, repelling magnets, etc. Intraoral devices can
be skeletally supported in order to prevent loss of dental anchorage; this type of anchorage has been
proposed for the first time by Creekmore in 1983 and Jenner in 1985, but nowadays several studies
are available in the literature [7–9] about a skeletal-supported molar distalization apparatus. Dental
anchorage represents the resistance to unwanted tooth movement, and can be classified in maximum,
medium and minimum. Maximum anchorage corresponds to a complete absence of movement of the
anchorage unit in consequence of reactive forces applied to other teeth [10]. Such anchorage can be
obtained only if the anchorage apparatus is bone supported; an example is represented by miniplates,
miniscrews, palatal implants and dental implants. There is no sufficient evidence in the literature
about the efficiency and efficacy of different skeletal anchorage devices. For this reason, skeletal
anchorage system selection is usually based on an individual preference of clinicians. In clinical
practice miniscrews are the most commonly used because of their easily insertion and their elevated
reported success rates, which is estimated around 80%–90% and similar to mini plate and palatal
implant ones [11]. Different authors studied the ideal sites for miniscrew placement, and most of
them proposed the palate as one of the better sites [12]. Palatal area offer both sufficient quality and
quantity of bone for miniscrew insertion. However, the incisive canal region and the median area
must be excluded, instead the para-median area present a cortical bone density and is thick enough to
support the insertion of a miniscrew, and is able to bear orthopedic loads [13]. The para-median palatal
area is devoid of sensible anatomical structures like blood vessels, nerves and dental root, which can
create problems in miniscrew insertion. Moreover para-median palatal soft tissue thickness at the level
of the third wrinkle is about 3.06 ± 0.45 mm2: This thickness offers sufficient stability for miniscrew
insertion. Para-median miniscrew insertion in growing children, moreover, does not interfere with
growth processes at the level of the midpalatal suture [14].

2. Materials and Methods

We present a clinical case of a 14-year-old patient, male, with agenesis of the maxillary lateral
incisors, a bilateral II class molar relationship and deep-bite. The patient turned to the Department of
Orthodontics of Messina University for a dental visit, and an orthodontic check-up was performed
with photographic reports (Figure 1), Panoramic Rx and L-L head teleradiography (Figure 2), as well
as a cephalometric examination and comprehending also a facial aesthetic evaluation.
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Impressions in alginate of both arches was done and dental casts were obtained in order to perform
dental discrepancies analysis [15]. In order to correct dental deep-bite and improve the patient’s facial
aesthetic, giving a better support to the upper lip, an orthodontic treatment plan predicted the recovery
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of the space necessary for the prosthetic restoration of lateral incisor agenesis. Maxillary molars
distal movement as performed with a miniscrew skeletal-supported Distal Jet, called Distal-Screw
(American Orthodontics, Sheboygan, WI, USA). The device presents two palatal coil springs whose
compression generates forces with a distal vector over the first maxillary molars, and the effect of such
forces produces distal movement of maxillary first molars. An accurate design of the apparatus and a
favorable palatal anatomy, in this case produced a resultant line of forces close to the maxillary molar’s
center of resistance. A traditional Distal Jet produces a reactive force with undesired side effects on the
anterior teeth. The use of a bone-anchored device eliminates the problems related to the reactive forces
discharged on the anterior teeth, because they are absorbed by the maxillary bone [16]. The Distal-
Screw was placed using two screws with an 11 mm length, inserted in the para-median area of the
palate, and the maximum activation of the coil spring was done in order to perform maxillary molar
distal movement and overcome the resistance offered by second and third maxillary molars (Figure 3).
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The miniscrew insertion procedure is really simple, as it does not need a gingival flap and can be
performed with local anesthesia; in this case both the screws showed a good primary stability and was
immediately loaded. The para-median palatal area is an ideal zone for TADS insertion, thanks to its
easy access, the presence of keratinized soft tissues and a low risk of dental damage or vessels/nerve
injury. Miniscrews must be inserted at the level of the third palatal wrinkle; several studies [17–19]
report that this area can be considered as a safety zone for TADS insertion. Maxillary molar distal
movement was completed in about seven months, reaching a bilateral molar I class relationship
(Figure 4).
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In order to lead the correction of maxillary molar distal tipping, with a greater distal movement of
the crown compared to the root one, an overcorrection of the molar class relationship was done.

An orthodontic multi-bracket appliance was bonded and, in order to reduce the frictional forces
between the slot and the arches and obtain a shorter treatment time [20,21], self-ligating mechanics
were used (Empower, AO, Sheboygan, WI, USA) (Figure 5).
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Once the initial phases of alignment and leveling were completed, an 0.017 inch × 0.025 inch
Thermal Nickel–Titanium wire (American Orthodontics, Sheboygan, WI, USA) and two coil springs
were positioned between the maxillary central incisors and cuspids, in order to produce canines’ distal
movement and complete the recovery of the space necessary for the prosthetic restoration of the lateral
incisors agenesis. Once the canine distal movement was completed, with the achievement of a bilateral
canine I class relationship, a traditional archwire sequence was done, with rectangular stainless-steel
wires for a full Tip and Torque expression, and B-Titanium wires for occlusal finishing. After the
debonding of the multibrackets appliance, a metallic fixed retainer canine-to-canine was bonded in the
lower arch, instead of in the maxillary arch, in order to maintain the space recovered for the following
insertion of the dental implant, and a Maryland bridge was bonded at the level of the lateral incisors
(Figure 6).
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3. Results

Thanks to the combined use of a skeletal-supported molar distalization apparatus and a
multibracket self-ligating orthodontic appliance, in eighteen months of treatment the following
clinical results were achieved: A bi-maxillary dental crowding correction, bilateral molars and cuspids I
class relationship, overjet and overbite correction, dental midlines coincidence, occlusal plane correction,
and recovery of the space necessary for the prosthetic restoration of maxillary lateral incisors agenesis.

4. Discussion

In the reported clinical case we decided to open the space necessary for the prosthetic restoration
of lateral incisors agenesis in order to satisfy parents’ request and above all for the correction of
dental deep-bite and to improve the patient’s facial aesthetic, giving a better support to the upper lip.
The distal movement of maxillary molars provided a distal rotation of the mandible, with an increase
in the facial vertical dimension and a correction of dental deep-bite. The effect of the no-compliance
molar distalization device is a combination of distal crown movement and following tipping correction.
Several factors can influence treatment results: Age, molar relationship (cusp–cusp or full II class)
and the eruption of a second maxillary molar. Different studies support the hypothesis that molar
distalization with a no-compliance apparatus is more efficient in cases of unerupted second molars.
However, first molar distal movement is achievable also in cases where second molars have erupted [22].
In such cases, third molar extraction can be suggested. In the therapy note proposed in this study,
first molar distal movement was reached, despite the age of the patient and the eruption of the second
molars. A systematic review performed in 2011 by Fudalej and Antoszewska [23] regarding the
effectiveness of an orthodontic distalizer reinforced with a temporary skeletal anchorage, demonstrated
that a skeletally supported device reduces the side effect characteristics of a dental supported apparatus.
This review moreover demonstrated that skeletal anchorage, both with implants, screws or miniplates,
also increase the molar distalization rate, where Maxillary molars distal movement was between 3.9 mm
and 6.4 mm without any loss of anchorage in the anterior part of the maxillary arch. Antonarikis and
Kiliaridis [6] found in their systematic review that tooth-supported devices could produce a maxillary
molar distal movement of about 2.9 mm with an undesired maxillary incisor mesial tipping of 1.8 mm.
The amount of maxillary molar distal movement can be lost both for the necessary correction of crown
distal tipping and a root mesial one, and during the following retraction of the anterior teeth. Skeletally
anchored devices, differently than tooth-borne ones, can be used as a reinforcement for maxillary
molar anchorage during the phase of anterior teeth retraction. A non-integrated temporary anchored
device has to be preferred with respect to the osseo-integrated ones; the first one present several
clinical advantages, such as simple insertion, immediate loading, a lower cost and less discomfort to
the patients. A skeletal-supported device also reduces the possibility of side effects on the TMJ [24,25]
characteristic of other devices with extra-dental discharge of reactive forces such as TEO. The pain
induced by miniscrew insertion can be easily controlled with a common anti-inflammatory drug [26].
The disadvantages in the use of TAD can be represented by the necessity of a more detailed radiological
investigation of the patient [27] and the risk for dental root and periapical damages [28].

5. Conclusions

According to the clinical outcomes obtained in the study case, the following conclusions can
be affirmed:

• A skeletally anchored Distal Jet is effective and efficient for maxillary molar distal movement,
offering the advantage of no side effects in the anterior part of the arch.

• The miniscrew insertion and removal procedure is really simple, fast and painless for the patient.
Moreover, soft tissues have not developed inflammation or bleeding.

• Molar distal movement was obtained in a few months with a final distal tipping and rotation of
the crowns; no vertical changes were observed.
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• A distal screw presents several clinical advantages such as no patient compliance, good aesthetics,
predictable outcomes and the possibility of asymmetric effects.

• Thanks to a specific design, a distal screw also allows the spontaneous distal drift of premolars
induced by o transept periodontal fibers stretching.

• A distal screw can also be used as an anchorage device during the following phase of treatment of
anterior teeth retraction, in order to avoid side effects on the maxillary molars.
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