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Abstract

Early loss of mandibular permanent molars with supraeruption of maxillary permanent molars is
a common clinical finding causing functional posterior occlusion problems. Rehabilitation of the
stomatognathic system often requires preprosthodontic intervention with molar intrusion which is one of
the most difficult movements in orthodontic mechanics requiring efficient anchorage to achieve success.

The aim of this study was to present two case reports, with orthodontic mini-implants used for
molar intrusion as preprosthetic treatment, reducing the need for prosthetic crown reduction in patients
with edentulous space discrepancy. With the aid of chain elastics, the force of intrusion passing through
the center of resistance of the tooth, supraerupted maxillary molars were intruded approximately 0.5 mm
per month. The intrusive tooth movement maintained the vitality of the intruded teeth and was not
aggressive to the periodontal structures, did not cause root resorption and no change of the pulp flow was
detected. In contrast to traditional orthodontics, mini-implants were demonstrated to be clinically efficient
in providing sufficient anchorage against orthodontic forces. With these devices, using well-controlled
magnitude and direction of the force, we reestablished successfully the functional posterior occlusion. By
presenting these case reports, we emphasize the versatility of orthodontic mini-implants as a form of
temporary anchorage devices (TADs) in the biomechanics of molar intrusion attempted to create
interocclusal space for adequate prosthodontic restoration with osseointegrated implants and prosthesis.

Keywords: temporary anchorage devices (TADs), mini-implants, molar intrusion, edentulous
space discrepancy, preprosthodontic therapy.

Introduction

In our everyday dental practice, considering the fact that first mandibular molars are often
extracted due to carious decay, they are among the most frequently missing teeth in the adult dentition. As
a result, the maxillary molars overerupt encroaching upon the antagonistic missing dental space and cause
occlusal interferences in the mandibular movements, premature contacts in the centric relation and
consequent functional problems and may result in great difficulty during prosthetic reconstruction [1-3].

The lack of prosthetic space associated with extrusion when attempting to prosthetically
rehabilitate a partially edentulous mandibular dental arch, pose a major restorative challenge.
Rehabilitation of the stomatognathic system reestablishing a functional posterior occlusion often requires
preprosthodontic intervention with molar intrusion [4, 5].

Molar intrusion is one of the most difficult movements in orthodontic mechanics requiring
efficient anchorage to achieve success. In contrast to traditional orthodontics involving conventional fixed
appliances, which use the adjacent teeth for anchorage and run the risk of undesirable side-effects like
reciprocal extrusion of adjacent teeth and introducing an occlusal cant, recent reports have demonstrated
that mini-implants are clinically efficient in providing sufficient anchorage against orthodontic forces [6,
7].

In order to obtain a pure molar intrusive tooth movement, it is necessary the force line of action
passes close or through the center of resistance (CR) of the tooth in all three planes of space. The
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estimated CR of the upper molar in the horizontal plane coincides with the palatal root. If the intrusive
force is applied only at one side, a moment relative to the CR will be created and either buccal or palatal
tipping may be observed clinically. To prevent this adverse effect, forces must be applied both buccally
and palatally relative to the CR and a well-controlled magnitude and direction of the force must be
obtained. The use of mini-implants for molar intrusion and the possibility to obtain absolute anchorage
has provided new perspectives for orthodontics [8, 9].

The literature has demonstrated the efficiency of this system for the intrusion of molars, as it
allows the use of simpler and more effective orthodontic mechanics. Therefore, the aim of this article was
to present two case reports, emphasizing the versatility of orthodontic mini-implants in the biomechanics
of molar intrusion as preprosthetic treatment, reducing the need for prosthetic crown reduction.

Case 1

Diagnosis and treatment objectives

A patient came to our Clinic with a desire for limited orthodontic treatment, seeking restoration of
her right posterior occlusion. Her goal was a proper occlusal restoration with placement of a dental
implant at the site of her previously extracted mandibular right posterior teeth which had been missing for
many years and allowed the antagonists to extrude over time.

The patient presented insufficient occlusal clearance due to the supraeruption of the teeth 3 mm
occlusally, encroaching upon the mandibular edentulous space. She was medically fit and healthy and
presented with Class | occlusion on both sides and minor spacing and irregularities in the maxillary front
teeth position and normodivergent facial pattern. Her gingival health was fairly good (Fig. 1).

Figure 1. Pretreatment facial photographs: A) frontal view, B) side view and pretreatment intraoral
photographs: (C) upper occlusal view, (D) lower occlusal view, (E) right buccal view, (F) frontal view
and (C) left buccal view.

The objective of the treatment was to intrude the overerupted teeth utilizing mini-implant anchorage and
subsequently regain the appropriate dental space for oral rehabilitation with osseointegrated implants and
prosthesis.

Treatment plan and progress

Two mini-implants (BioMaterials Korea, Inc.-ACR Series) of 1.5 mm diameter and 8 mm length
were installed: one in the palatine alveolar process and the other in the vestibular process of the maxilla in
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the interdental space between the second premolar and the first molar (Fig. 2A and 2B). To avoid
inadvertent palatal tipping and to favor a synchronous intrusion with the aid of chain elastics, a partial
orthodontic appliance was fitted buccally to posterior dentition. The appliance set up consisted of a molar
tube bonded to the upper first and second molar, brackets to the premolars and a 0.017 x 0.025-inch TMA
wire (Fig. 2B). For leveling and correcting the spacing of the maxillary and mandibular teeth, we used
lingual fixed appliances (Fig. 2C, 2D and 2E).

Figure 2. Intraoral view of: A) a maxillary occlusal view showing the palatinal mini-implant, B)
segmented fixed appliance and vestibular mini-implant, C) lingual braces in maxilla, D) lingual braces in
mandible and E) frontal view.
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Figure 3. Panoramic radiograph at final treatment phase.

Treatment Results

After 6 months of treatment, approximately 2.5 mm of intrusion was achieved. Subsequently, the
occlusal clearance was sufficient to rebuild the posterior occlusion by a prosthesis placed in the area of
the missing antagonistic tooth. A functional occlusion was established in the right posterior dentition.
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Figure 4. Post-treatment facial photographs: A) frontal view, B) side view and post-treatment intraoral
photographs: (C) upper occlusal view, (D) lower occlusal view, (E) right buccal view, (F) frontal view
and (G) left buccal view of restoration of posterior occlusion with osseointegrated implants and prosthesis

Case 2

Diagnosis and treatment objectives

A 65-year-old adult female patient with a supraerupted maxillary right first and second molar is
illustrated. The patient’s maxillary molars had overerupted 3 mm occlusally, approaching the antagonistic
missing dental space. She had minor spacing and protrusion in the maxillary teeth and extracted upper left
second premolar due to carious decay (Fig. 5). The patient didn’t like the solution of possible crown
reduction as a preprosthodontic modality; therefore, the primary objective was to intrude maxillary right
first and second molar by using two mini-implants providing sufficient occlusal clearance for the
placement of osseointegrated implants in order to prosthetically rehabilitate the mandibular dental arch.

Figure 5. Pretreatment facial photographs: A) frontal view, B) side view and pretreatment intraoral
photographs: (C) upper occlusal view, (D) lower occlusal view, (E) right buccal view, (F) frontal view
and (G) left buccal view.
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Figure 6. Pretreatment panoramic radiograph.

Treatment plan and progress

For intrusion and verticalization of the supraerupted maxillary molars, two mini-implants
(BioMaterials Korea, Inc.-ACR Series) of 1.5 mm diameter and 8 mm length were inserted in the
vestibular and palatine region between the upper first and second molar. With the aid of chain elastics
stretched over the occlusal surface of the teeth, the force of intrusion applied was always passing through
the center of resistance of the molars. The intrusive force was apically directed creating two equally large
moments acting in opposite directions which canceled each other out and left only a single intrusive force
directed through the cent&gr of resistance, causing bodily intrusion (Fig.7).

Figure 7. Intraoral view of: A) maxillary right quadrant illustrating the full set up in place with buccal
and palatinal mini-implants, B) segmented fixed appliance and C) lingual braces and palatinal mini-
implant

Treatment Results

Supraerupted maxillary molars were intruded 3 mm in 6 months (approximately 0.5 mm per
month). The intrusive tooth movement maintained the vitality of the intruded teeth and was not aggressive
to the periodontal structures; did not cause root resorption and no change of the pulp flow was detected.
This set-up resulted in controlled intrusion of the maxillary first molar, providing sufficient occlusal
clearance for the placement and restoration of a dental implant in lieu of the missing mandibular right first
molar. In our case, the posterior occlusion was restored immediately after the overerupted tooth was
leveled, therefore no retainer was required (Fig. 8).
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Figure 8. Post-treatment facial photographs: A) frontal view, B) side view and post-treatment intraoral
photographs: (C) right buccal view with osseointegrated implants, (D) right buccal view with prosthetic
restoration of right posterior occlusion, (E) frontal view, (F) left buccal view, (G) upper occlusal view,
(H) lower occlusal view with osseointegrated implants, and (1) lower occlusal view with restoration with
prosthesis.

Discussion

Supraerupted maxillary molars are common. It is safe to say that one will encounter them many
times in an orthodontic career and need to know how to correct them. Orthodontic correction via intraoral
temporary anchorage device can deliver predictable results without relying heavily on patient compliance
or including other dental specialties. The use of orthodontic mini-implants in preprosthodontic
management has become increasingly popular and has drawn a great interest in recent years among
researchers and clinicians [10, 11].

Although there are usually multiple solutions to a problem in orthodontics, we accept that the
final choice of how a problem is corrected will ultimately depend on the preferences of the treating
clinician, who will diligently weigh the advantages and disadvantages of the various approaches. The
method explained in this study offers several advantages over the more traditional approach [12].

On the other hand, conventional orthodontic intrusion is acceptable, but requires a longer
treatment time. Quite often, patients with localized problems do not perceive the extent of the treatment
difficulty, which can require even a full arch strap-up to reinforce anchor units against two overerupted
upper molars. Individually designed intrusive mechanics require the splinting of either as many teeth as
possible or even a full arch as one solid anchor unit to avoid unwanted movement [13].

In all treatments, the authors sought to insert the mini-implants in the vestibular and lingual
regions in order to avoid undesirable moment, rotation and tipping and to obtain better torque control of
the teeth [14].
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This method may have a greater likelihood of screw failure because of the buccal insertion site
and lingual tipping of the molar can occur if the asymmetric situation persists for too long [15].

A buccal screw failure would have no adverse effect other than lack of intrusion, if the palatal
mini-implant is replaced with a transpalatal arch secured to the contralateral side and attached to the
overerupted molar. Unilateral force unleashes higher stress in root apex and higher evidence for dental
tipping directed to mini-implant site. The bilateral force, on the other hand, promotes more homogeneous
stress distribution without evidence of dental tipping. Bilateral intrusion technique suggested a vertical
movement of intrusion and lower probability of root apex resorption [16].

One caveat of single molar intrusion is the issue of changing bone levels. If patients start out with
extruded bone levels around the molar, it is clear that they would benefit from intrusion because the bone
levels would improve. However, if the patient has corrected bone levels, intrusion of the molar would
introduce vertical osseous defects around the molar. This could be problematic because it will require
lifelong periodontal maintenance. In these patients, a diligent risk-benefit analysis should be conducted,
taking into account the different and also non-orthodontic treatment options, and the patient should be
included in the decision-making process [17].

There is no agreement in the literature on the optimum force to be used for molar intrusion. Some
authors suggest forces ranging from 30 to 100 g [18, 19], whereas others have recommended using a
greater force for intrusion (150 to 500 g) [20, 21].

In this study, approximately 150 g of force was delivered from a short length of elastomeric
chain. Force was carefully measured to ensure that it did not exceed the desired force level.

In regard to stationary anchorage, numerous studies have recommended loading forces of 300
grams of force or less [22-27].

Dalstra et al. [28] suggested loading forces of 50 g in regions of thin cortical bone and fine
trabecula. Buchter et al. [29] reported that TADs inserted into dense mandibular bone remained clinically
stable at forces up to 900 g. In regions of poor bone density, simply placing a longer screw or applying
lighter force does not ensure stationary anchorage. Intrusive force should be light and continuous to
produce the appropriate pressure within the periodontal ligament and minimize the risk of root resorption.
Mini-implant anchorage has become one of the most effective and powerful tools for absolute anchorage,
which up until now has been one of the biggest dreams of the practicing orthodontist.

This treatment approach can bring about a paradigm shift in orthodontic treatment planning in
contemporary orthodontic world. By adding this new type of anchorage system to the armamentarium of
the practicing orthodontists, we can broaden the domain of orthodontic treatment possibilities. Many
other applications for mini-implant anchorage will be developed by creative orthodontists in the near
future. Proper planning, proper insertion, achieving primary stability, proper orthodontic loading, as well
as absence of inflammation and mobility, for the whole-loading time ensure success [30].

In general, mini-implant-supported intrusion appears be more advantageous than traditional
approaches, providing the clinicians with a biomechanical tool to overcome a lot of disadvantages and
even make avoidance of unaesthetic full-appliance therapy possible [31,32].

Conclusion

Anchorage control plays an important role in orthodontic mechanics. In contrast to traditional
orthodontics, mini-implants have shown to be clinically efficient in providing sufficient anchorage against
orthodontic forces.

With these devices, reestablishing a functional posterior occlusion, reducing the need for
prosthetic crown reduction and a well-controlled magnitude and direction of the force can be obtained.
These cases exemplified an effective mechanism using mini-implants as simplified mechanical devices to
intrude supraerupted tooth in patients who seek restorative care. The prosthodontic clinician may adopt
this predictable option with fewer side effects in their routine practice. Molar intrusion is finished when
the tooth is leveled with adjacent teeth. This method produced an excellent control of labio-palatal
maxillary molar position during intrusion with elastomeric chains attached to the mini-implants, without
the need of full-arch brackets and wires. A combination of a partial fixed appliance and mini-implant may
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provide a balanced force system for effective intrusion of molars. The mini-implants have been
demonstrated to be an efficient option for the intrusion of maxillary and mandibular teeth necessary to
correct this condition to further promote prosthetic rehabilitation of the antagonist tooth.
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