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Intrusion of Supererupted Molars with Titanium Miniplate Anchorage
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ABSTRACT

Titanium miniplates, normally used in orthognathic surgery for osteotomy fixation, were placed in the maxilla and mandible
for skeletal anchorage to orthodontically intrude severely hypererupted unopposed molars.
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INTRODUCTION Return to TOC

Numerous orthodontic approaches to achieve “intrusion” of posterior teeth have been reported. These techniques were usually applied to
patients with open-bite malocclusions to alter the occlusal plane by intruding posterior teeth. High pull headgear has been used to intrude
maxillary molars, especially in mixed- dentition patients The use of posterior bite blocks has been advocated for correcting open bites.2:2

Bite blocks augmented with magnets2=2 or springs® have also been recommended.

The use of bite blocks and headgear may achieve relative intrusion of posterior teeth in growing patients with open bites. The molars are
held in place, whereas the remainder of the dentoalveolus grows downward. There is little scientific evidence, however, to show that any of
the traditional orthodontic approaches can predictably intrude posterior teeth in adult patients.

Placement of dental implants for orthodontic anchorage has been reported. Implants such as screws, € cylindrical implants,2=12 and
onplants2 have been used for skeletal anchorage to move teeth mesially or distally in the arch. Recently there have been reports of the
use of osteotomy miniplates in the maxillal4 and mandiblel2 to assist in orthodontic correction of open bites. The need to intrude individual
supererupted posterior teeth in adult patients is a good indication for implant-based skeletal anchorage.

CASE REPORT Return to TOC
Two adult patients, one female (patient 1) and one male (patient 2), were referred for orthodontic treatment of hypererupted molars. The
patients had lost the opposing occluding teeth many years earlier. The molar(s) to be treated had extruded into the edentulous space to
such an extent that the occlusal surface was in contact with the opposing alveolar ridge. Without intervention, an implant or prosthesis

could not be placed to restore the edentulous area.

Treatment options



The supererupted teeth could have been drastically reduced. This would have required root canal therapy, crown lengthening surgery, and
restoration with crowns. Some patients may have required reduction alveoloplasty in the opposing edentulous area as well.

Treatment plan

The treatment plan, with the patient's informed consent, was to orthodontically intrude the supererupted teeth with elastic traction from
the band on the affected molar using a miniplate anchored into cortical bone (Eigure 1 ©=). The objective was to increase the interarch
space to allow dental restoration of the edentulous area without damaging the hypererupted teeth.

Treatment procedures

Under local anesthesia, a 1.5-cm incision was made in the buccal vestibule adjacent to the hypererupted molars. A full thickness
mucoperiosteal flap was reflected and the cortical bone exposed. An L-shaped titanium miniplate (Figure 2 ©F) was contoured over the
bone and the last loop on the plate allowed to project through the vestibular wound adjacent to the extruded molar. Two self-tapping screws,
three mm each, were placed to secure the plate to the bone (Figure 3 ©=). The mucosal incision was sutured and allowed to heal around
the exposed miniplate loop for approximately two months. The procedure took 15 minutes per plate, and there was minimal patient
morbidity at the time of surgery or postoperatively.

Meanwhile, the other teeth were orthodontically leveled exclusive of the extruded molars. The hyperextruded teeth were banded and left
unattached to the archwire. Eight weeks after plate placement, new records were made for dental cast, photographic, cephalometric, and
panoramic radiographic measures for analysis of progress.

Before intrusion mechanics were begun, a continuous 0.016- x 0.022-inch stainless steel archwire was placed excluding the
supererupted molar(s). In the maxillary case, buccal crown tipping of the tooth to be intruded was controlled by an overlay 0.020-inch round
Australian archwire. The wire was moderately constricted and placed only in the headgear tubes of the maxillary hyperextruded molar and
the contralateral normal first molar. This wire was not engaged in the brackets of the other teeth, allowing it to rotate freely anteriorly and
laterally so that it generated no vertical force on the molars or on any other teeth. However, it provided an effective counterbalancing
moment to the buccal tipping moment created by the elastic thread traction. The normal contralateral molar was stabilized by the
continuous rectangular archwire. In the mandibular case, an offset, adjustable lingual arch was used to control tipping.

An elastic thread was passed through the exposed loop on the implanted miniplate and tied tightly over the buccal tube of the extruded
molar to initiate intrusion. New elastic thread was applied and activated every month (Figures 4 through 11 @=).

Intrusion mechanics were terminated when the supererupted tooth was at the plane of occlusion of the other teeth in the arch (mean
active intrusion time, 6.5 months). The plate was then lightly ligated to the molar tube with wire ligature and a continuous rectangular
archwire placed. When the orthodontic treatment is completed, the intruded molars will be retained in position until the opposing occlusion
is restored.

A corrected panoramic radiograph is most useful for the analysis of the intrusion process. It shows the entire treated dental segment,
alveolus, and miniplate. Unlike a cephalometric radiograph, the image does not superimpose on that of the contralateral side. Radiographs
were corrected for magnification with the aid of IVSD Image Version 1.5 Software (Indiana University School of Dentistry).

Analysis tracings of pre and postintrusion pans were made using the paralleling technique.X2 This analysis standardizes the
measurement of linear distance changes from the molar band to a designated point on the miniplate.

Treatment progress and results

Table 1 ©@= summarizes the treatment results for the two patients described above. Both subjects had significant intrusion of the affected
molars, resulting in a leveling of the occlusal plane and alveolar bone. There was no discernable movement of any of the miniplates
observed either clinically or radiographically. There was no incident of postoperative infection or periodontal pathology attributable to the
placement, presence, or maintenance of the miniplates. Patient tolerance of the plates was excellent.

DISCUSSION Return to TOC
In 1997, Kanomit& reported the use of mini implants as anchorage to intrude and retract anterior teeth. More recently, Sherwood et alt%
and Umemori et al2 reported the use of titanium miniplates for skeletal anchorage to intrude posterior teeth in an effort to close anterior
open bites. Titanium miniplates are commonly used to stabilize facial fractures and osteotomy segments. The use of miniplates for skeletal
anchorage in orthodontics is recommended for the following reasons:

. Miniplates have a long history of use and biocompatibility in stabilizing facial fractures and osteotomy segments.2-18



. Miniplates come in a variety of convenient shapes and sizes and are easily adaptable to most bony surfaces.
. Miniplates can be used for a variety of anchorage purposes.

. Miniplate placement is minimally invasive and appropriate to an office setting.

. Miniplates, when used properly have little or no risk of causing damage to nerves or tooth roots.

. Most oral surgeons already have substantial experience with placement and manipulation of miniplates.

The miniplate proved to be an effective skeletal anchorage device for intrusion in the cases presented. There was little patient discomfort
associated with the placement, maintenance, and removal of the plates.

CONCLUSIONS Return to TOC

Titanium miniplates placed in the maxilla or mandible provide skeletal anchorage to orthodontically intrude severely hypererupted
unopposed molars.
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TABLE 1. Corrected Intrusion Results

Patient
1 2
First molar intrusion (mm) 4.00 415
Months active intrusion 55 7.5
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FIGURE 1. Diagram of molar intrusion
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FIGURE 2. Leibinger miniplate, screw, and screwdriver
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FIGURE 3. Photograph of miniplate inserted in patient 1
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FIGURE 4. Pretreatment photograph of patient 1
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FIGURE 5. Postintrusion photograph of patient 1
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FIGURE 6. Pretreatment panoramic radiograph of patient 1
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FIGURE 7. Postintrusion panoramic radiograph of patient 1
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FIGURE 8. Pretreatment photograph of patient 2

Click on thumbnail for full-sized image.



FIGURE 9. Postintrusion photograph of patient 2
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FIGURE 10. Pretreatment panoramic radiograph of patient 2

Click on thumbnail for full-sized image.

FIGURE 11. Postintrusion panoramic radiograph of patient 2
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