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Treatment of Skeletal Open Bite with a Device for Rapid Molar Intrusion:
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ABSTRACT

An open bite is one of the most difficult malocclusions the clinician has to deal with. In recent years, interest has increased regarding mechanics that reduce dependency upon patient compliance for success. Some patien
vertical control is desirable. The rapid molar intruder (RMI) appliance consists of two elastic modules that are secured to orthodontic bands on the upper and lower first molars. Vertical forces from these modules typically prod
months. The RMI modules may be used in the mixed dentition or incorporated in full-fixed mechanics in the permanent dentition. To avoid buccal flaring of the molars, these modules should be attached to a transpalatal arch a
provided to stimulate interest in further investigation of the properties of this appliance.
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An open bite is one of the most difficult malocclusions the clinician has to deal with. Several etiologies have been offered for the development of open bites.1=2 In general, the dominant morphological features may include a backw:
(especially in the posterior segments), or hypereruption of posterior teeth (or all). In patients with long faces the length of the face often tends to elongate further with orthodontic treatment because there is less anchorage available tt

The posterior maxilla is the primary area where vertical control should be directed®:2 because stable results are often seen with surgical superior repositioning of the posterior maxilla.£ In addition, if the molars are intruded, the mar
same improved profile effects evidenced with the use of functional appliances. Schudy? described the important role of excessive vertical growth in the development of sagittal discrepancies. Subsequently, mechanics have been desc
headgears) and also to advance the mandible with functional appliances.Z& Although patients treated with this combined approach have shown some impressive results, these methods require a very high level of unpredictable patien

More recently, repelling magnets have also been proposed for the correction of vertical skeletal problems.2-12 Three-dimensional control is difficult when using repelling magnets because the devices may deviate from centered con
deviation and this can result in the development of a crossbite.XX In addition, removable splint appliances leave the orthodontist totally dependent on patient compliance 12 whereas bonded functional appliances present hygiene and
compliance issue affects the successful application of a vertical chincap.£2

Consequently, there is a need to provide some modicum of posterior vertical control or molar intrusion that can be achieved independent of patient cooperation. The use of implants or screws as anchorage for molar intrusion may f
and potential morbidity are of concern. Therefore, it is the objective of this communication to describe a new method of obtaining vertical control by molar intrusion without dependence upon patient compliance or a surgical procedure

RAPID MOLAR INTRUSION APPLIANCE DESIGN Return to TOC

The rapid molar intruder (RMI) appliancel® is composed of elastic modules that are attached to orthodontic bands luted to the maxillary and mandibular first molars. The terminal ends of each module are secured with L-shaped, ar
tubes (eg, headgear) welded on orthodontic bands (Figure 1 @=). There are two different end-caps on each elastic module. The straight end-cap is attached to the maxillary tube and the angulated one is connected to the mandibular

When the patient occludes, the elastic modules are flexed to produce an intrusive force of 600-900 g to the molars on each side. As this force is applied at the buccal surface, a moment is produced that would produce adverse bt
transpalatal and a mandibular lingual arch should always support these modules. In addition, this appliance can be applied in either the mixed dentition or in conjunction with full fixed brackets in the permanent dentition.
CLINICAL APPLICATION Return to TOC
Chairside installation of the force modules can be challenging because visibility and access is limited at the back of the mouth. Therefore, it may be easier to attach the modules to the transpalatal arch and mandibular lingual arct
Subsequently, the entire system can be inserted as one unit. If an anterior open bite is present, a tongue crib or habit appliance may be incorporated into the design of the transpalatal arch. For patients who also exhibit a maxillary t

modules can also be applied to a maxillary expansion device.

Construction of the intrusion appliance is accomplished by first placing one of the L-shaped ball pins into the hole of the angulated end of the elastic force module (Figure 1 ©=). The pin is inserted through the convex side of the m
is then inserted into the mesial opening of the mandibular buccal tube, carrying the concave side of the metal cap to the buccal tube. The annealed portion of the ball pin that extends out beyond the buccal tube is bent gingivally. Th
contact only the apical margin of the orthodontic band, so as to avoid any gingival impingement (Eigure 1 @=). In this arrangement, the pin and module are free to rotate occlusally, as the patient opens his or her mouth, providing a re

Next, another ball pin is placed through the hole in the flat end of the force module. This pin is then inserted into the mesial of the buccal tube on the maxillary first molar band. The ball end of the pin at the mesial of the tube is als

If the patient demonstrates a Class Il or Class Il tendency, the modules may be mounted differently. For example, if a Class Il malocclusion is present, the maxillary end of the force module could be attached to the distal of the b
much similar to the Jasper Jumper auxiliary from which the force modules were derived (Figure 1B ©=). When a Class Il relationship is present, the mandibular end of the force module can be attached to the distal of the buccal tube
to the maxilla (Figure 1C ©=).

GROWING PATIENTS Return to TOC

The RMI appliance would seem to be most applicable for “growing” patients who are exhibiting excessive vertical growth or anterior open bites. The RMI appliance appears to produce more intrusion of the maxillary molars compare
addition, this device diminishes vertical maxillary development and assists in closing the vertical dimension of the lower third of the face.

After the appliance is delivered, the patient is seen at four-week intervals. During intrusion of the permanent molars, deciduous molars may hypererupt and prevent bite closure. In these instances, serial extraction of the deciduous
reduction because of the speed of the permanent molar intrusion. In cases where the second molars erupt before or during molar intrusion, they should be included in the intrusive mechanics by a sectional full-size rectangular wire ¢
is included in the RMI appliance, it may remain after completion of intrusion to maintain arch length if extractions of the mandibular deciduous molars were performed. After five to seven months, the modules of the RMI are removed ¢

Case example 1

A 12-year-old female presented with chief complaints of a lack of contact between the upper and lower incisors and difficulty in closing her lips together (Figure 2A-D ©=). The patient exhibited a Class | transitional dentition maloc
posterior contraction (Figure 2E @=). Cephalometric analysis revealed an obtuse mandibular plane angle, excessive vertical development of the maxilla and lower third of the face (Table 1 @=).

Maxillary palatal expansion and interference with the tongue thrust habit was achieved using a palatal arch with a tongue crib. A mandibular lingual arch was simultaneously constructed and RMI modules were placed bilaterally.



After four months, the anterior open bite was reduced to zero mm (Figure 3A-C ©=). The changes in the cephalometric measurements after five months of intrusion reveal moderate intrusion of the first molars and anterior rotation
and the occlusal plane changed its orientation following the mandibular plane in its counterclockwise rotation. Because of the counter rotation of the occlusal plane, the Wits appraisal showed a decrease (Table 1 ©=). During this firs
and were included into the intrusive mechanics with a sectional full-size rectangular wire. The RMI was maintained for two more months for retention (Figure 4A-C ©=), while bonded preadjusted brackets were placed on the remainin
used in this case at any time during treatment.

The total treatment required 26 months followed by a maxillary Hawley and bonded mandibular lingual retainer (note that the data of the first cephalometric radiograph does not correspond with the beginning of treatment but in fac
some lip incompetence despite the closure of the anterior open bite that was stable 21 months after the removal of the RMI appliance (26 months from the initial photos) (Figure 5A-E). ©=

From the cephalometric data resulting from the control at 21 months after removal of the RMI (T3), it is evident that there was a certain amount of relapse of the skeletal correction achieved during molar intrusion (Figure 6A-D) ©=.
upon a return to an excessive vertical pattern is a subject of future investigation and cannot be answered by the observation of a single case.

ADULT PATIENTS Return to TOC

The treatment with the RMI also may be indicated for some adult dental and skeletal open bites. Although adults exhibiting a “long face syndrome” often may be better treated with a surgical approach, the RMI gives an alternative
treated better with RMI are skeletal open bites with Class | and Class Il patterns, whereas open bite with a Class Il malocclusion are less indicated.

For adult treatment, additional anchorage for the RMI appliance is recommended with transpalatal and lingual arches with bands on the first and second molars. In addition, an extension from the transpalatal and lingual arches to
from first to second molar bands could be added.

In severe skeletal open bites, the extractions of the maxillary second molars are often required (if the maxillary third molars are well formed and positioned for eruption). Otherwise, when present, erupted third molars are typically re

Because treatment for adults will take longer, the modules of the RMI may need to be replaced because they tend to deform permanently with time, resulting in a decay of their force level. To facilitate the replacement RMI module
lingual arch and subsequently recement the reconstructed appliance. After some confidence using the appliance has been achieved, the placement and removal of the RMI modules can be directly done in the patient's mouth.

Case example 2

A 22-year-old female presented with the chief complaint of a lack of contact between the anterior teeth and a poor esthetic appearance of her smile (Figure 7A-C ‘©=). The patient demonstrated a severe Class Il malocclusion with
Cephalometric analysis revealed an obtuse mandibular plane angle and excessive vertical development of the maxilla (Table 2 ©=).

Maxillary expansion was accomplished using a spring jet appliance.XZ Initial leveling and alignment was achieved with a preadjusted appliance and a mandibular lingual arch. After four months, RMI modules were placed bilaterally

Molar intrusion and concurrent counterclockwise rotation of the mandible was achieved in about five months (Eigure 8B ©=). No use of vertical elastics was applied to this case at any time of treatment, and only a limited use of Cl.
occlusion. Treatment was completed in a total of 19 months (Figure 9A-C ©=). The occlusion and skeletal results have remained stable 21 months after the removal of the appliance for intrusion (eight months after the end of treatme
eight months after the end of treatment) (Figure 10A-D ©=).

CONCLUSIONS Return to TOC

The rapid molar intrusion appliance consists of elastic modules attached to the buccal auxiliary tubes of orthodontic bands on the four maxillary and mandibular first molars. As patients occlude, these modules are flexed and prod
each side. Intrusion and some corresponding closure of anterior open bites are typically produced in 4-6 months without the use of vertical elastics. Adverse buccal tipping of the molars is counteracted by a maxillary transpalatal arc
mechanism can be incorporated into typical orthodontic mechanics. However, these intrusive forces are applied independently from the constraints of patient cooperation required with other devices such as headgears, elastics, or bi

The initial clinical experiences with the RMI device are promising and although a more structured research project is needed to document the long-term effects. The long-term results in these two cases suggest that the RMI intrude
vertical elastics.

In 19 consecutively treated cases using these mechanics, no signs or symptoms of temporomandibular disorder were reported either during or after intrusion of the molars.

The RMI seems to limit normal eruption of the molars during growth and to induce a change of the cant of the mandibular plane resulting from anterior rotation. In the adult, it appears to close the bite by molar intrusion and anteror
thus far.
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Table 1.  Some of the Cephalometric Measurements of the Growing Patient Before the Intrusion with the Rapid Molar Intrusion (RMI) (T1), Soon After the Removal of the RMI (T2) and 21 Months After the Removal of the RMI Afte



December 5, 2001 September 3, 2002 June 4, 2004

Federica R (F 12.4y) T1 T2 T3
Skeletal Measurements
SNA 76.8 76.9 79.1
SNB 741 74.5 75.2
ANB 2.7 2.4 3.9
SN ANS-PNS -1.8 -1.8 -1.8
S-N-Pg (angle) 73.1 75.7 76.0
Go-Gn 72.5 72.6 72.4
Ar-Gn 43.2 43.6 434
S-N Go-Gn 43.5 39.6 41.3
Ar-Go-Gn (angle) 138.4 136.6 137.0
Ar-Go-N (angle) 57.6 57.8 58.1
N-Go-Gn 81.8 79.7 789
Asse Y S-N 74.5 7.1 735
ANS-PNS Go-Gn 40.5 36.4 39.2
ANS-Me (mm) 71.2 68.6 729
N-Me (mm) 117.6 113.4 117.3
S-Go (mm) 71.2 70.9 72.0
Dental measurements
SN Occl plane 18.2 21.8 19.9
Occl plane Go-Gn 24.4 17.4 21.6
Ut L1 112.1 118.2 117.3
U1 SN 112.7 86.4 97.7
L1 GoGn 90.8 88.7 93.5
APg-L1 2.0 1.6 3.8
Wits appraisal -1.7 -3.2 04
Open bite -4.6 21 25
Max 1-palatal plane 31.4 33.3 329
Max 6-palatal plane 16.8 14.6 17.4
Max 7-palatal plane 13.3 121 149
Mand 1-mandible 34.7 35.3 4.3
Mand 1molar-mandible 22.2 20.1 241
Mand 2molar-mandible 191 19.2 223

Table 2. Some of the Cephalometric Measurements of the Adult Patient Before the Intrusion with the Rapid Molar Intrusion (RMI) Device (T1), Soon After the Removal of the RMI (T2), and 21 Months After the Removal of the RM|

August 5, 2001 May 18, 2002 February 20, 2004
Concetta G (F 23.1y) T1 T2 T3
Skeletal measurements
SNA 75.5 75.6 75.9
SNB 68.2 69.6 69.4
ANB 7.3 6.0 6.5
SN ANS-PNS 9.3 9.0 10.4
S-N-Pg (angle) 68.8 70.0 71.3
Go-Gn 74.3 74.8 74.5
Ar-Gn 51.1 51.7 52.9
S-N Go-Gn 46.4 43.0 42.3
Ar-Go-Gn (angle) 129.1 125.9 125.5
Ar-Go-N (angle) 47 .1 47.8 47.4
N-Go-Gn 82.0 78.2 78.5
Asse Y S-N 80.2 78.1 77.2
ANS-PNS Go-Gn 34.9 32.2 319
ANS-Me (mm) 85.5 82.5 81.6
N-Me (mm) 140.7 138.4 137.7
S-Go (mm) 82.1 81.2 81.0
Dental measurements

SN Occl plane 22.6 24.5 24.5
QOccl plane Go-Gn 18.3 16.9 17.7
Ut L1 130.4 124.7 130.1
Ut SN 91.6 92.1 919
L1 GoGn 90.8 98.8 97.4
APg-L1 0.2 1.6 1.6
Wits appraisal 6.5 5.0 4.0
Open bite -1.9 1.3 1.2
Max 1-palatal plane 36.3 37.8 36.4
Max 6-palatal plane 23.6 22.3 22.4
Max 7-palatal plane 19.8 17.4 17.6
Mand 1-GoGn 43.7 42.6 42.6
Mand 6-GoGn 32.6 311 31.3
Mand 7-GoGn 29.9 28.7 28.6
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Click on thumbnail for full-sized image.

FIGURE 1. The rapid molar intrusion (RMI) appliance consists of two elastic modules. (A) The terminal ends of the modules are secured at the upper and lower molar tubes with L-shaped pins. (B) RMI oriented to produce force to
assist with a Class Il malocclusion



Click on thmbnail for full-sized image.

FIGURE 2. Twelve-year-old female with “long face” appearance and lip incompetency (A-B) exhibited a Class | mixed dentition malocclusion with 3.6-mm open bite and some posterior constriction (C—E). Cephalometric analysis re
PNS”Go-Gn 40.5°)

Click on thumbnail for full-sized image.

FIGURE 3. After five months of molar intrusion with the RMI (A—C) the effects of molar intrusion and resultant counterclockwise rotation of the mandible are evident

Click on thumbnail for full-sized image.

FIGURE 4. Intraoral photographs during retention of intruded molars (A-B)

Click on thumbnail for fuIIsized image.

FIGURE 5. Facial and intraoral photos after treatment (A-E)

Click on thumbnail for full-sized image.

FIGURE 6. Superimposition demonstrating molar intrusion and favorable mandibular autorotation during use of the rapid molar intrusion (A— C). After removal of the intruder, some relapse occurred in the skeletal features whereas t

()

Click on thumbnail for full-sized image.

FIGURE 7. Twenty-two-year-old female exhibited a Class Il malocclusion with 3-mm open bite and posterior crossbite (A—C)

Click on thumbnail for full-sized image.

FIGURE 8. (A) The patient with the appliance. (B) After five months of molar intrusion



Click on thumbnail for full-sized image
FIGURE 9. Final correction of the Class Il malocclusion was achieved using Class Il intermaxillary elastics but no anterior vertical elastics (A—-C)

Click on thumbnail for full-sized image.
FIGURE 10. Superimposition demonstrating molar intrusion and favorable mandibular autorotation during use of the rapid molar intrusion (A— C). Twenty-one months after removal of the intruder, the skeletal and dental changes we
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