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ew mechanics and clinical techniques that do
not require special patient compliance have
achieved control of the maxillary arch in two
dimensions—sagittal and transverse. One impor-
tant orthodontic movement is still missing, how-
ever—molar intrusion for vertical control.
Severa authors have demonstrated the pos-
sibility of intruding an el ongated molar, although
the reported amounts of true intrusion have gen-
erally been modest. It has been shown conclu-
sively that a force of 259 is sufficient for the
intrusion of a single tooth, that the tooth can be
intruded into bone with significant gain of
attachment, and that the maxillary sinusis not an
obstacle to tooth movement.t
Some authors would prefer to grind the
crown before performing a full-coverage recon-
structionz or would recommend a subapical
osteotomy to avoid unwanted side effects of
intrusive mechanics.® Others have illustrated
cases in which molar intrusion was achieved with
full-coverage splints and fixed appliances,4 with
labiolingual intramaxillary mechanics,%5¢ with
the force exerted by the tongue on transpalatal
arches,”8 or with removabl e appliances.® None of
these mechanics has been proposed for treatment
of vertical excess during growth, however, sug-
gesting that they are not effective when more
than one molar needs to be intruded or when

bilateral action is necessary.

The posterior maxillais the most important
area in which to control vertical growth,01! as
shown in stable results demonstrated with supe-
rior surgical repositioning of the posterior maxil-
la1215 Aslittle as 1/,-1/smm of posterior maxillary
eruption will produce a 1mm increase in anterior
face height if no other compensations are made.
Long faces tend to elongate further with treat-
ment because there is less anchorage available
than with orthognathic or brachycephalic types.
Conversely, if the molars can be intruded, then
the chin will appear to trandate forward, giving
the same profile effect as mandibular growth.

Since Schudy underlined the role of verti-
cal excessin the development of sagittal discrep-
ancies, !0 several methods have been proposed for
the correction of overerupted molars. Initialy,
directional forces were used to control vertical
excess and increase the effective mandibular
length. The combination of high-pull headgear
and functional appliances has shown impressive
results,’620 but it requires a high level of patient
cooperation for along period.

More recently, magnets have been pro-
posed for the correction of vertical skeletal prob-
lems.2--27 |n animal and clinical studies compar-
ing magnetic and non-magnetic blocks, open-
bite corrections were more pronounced when
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magnets were used, but relapse tendencies were
also greater. Three-dimensional control is diffi-
cult to achieve when repelling magnets with
forces approaching 1,500g are used, because
when the magnets deviate from completely cen-
tered contact, they tend to push each other in the
direction of the deviation.2” Crosshites have
sometimes occurred during treatment because of
this lack of guidance.

Removable appliances leave the orthodon-
tist totally dependent on the patient, and bonded
functional appliances present hygiene and clean-
up problems. The need is for a fixed appliance
that takes responsibility from the patient and
places control of the case in the orthodontist’'s

Fig. 1 Rapid Molar Intruder can have one or two

modules. Identical right and left modules are
shorter than regular Jasper Jumper modules.

hands. Thisarticle illustrates such an approach to
molar intrusion.

Appliance Design

The Rapid Molar Intruder* is a modifica-
tion of the Jasper Jumper,* an auxiliary capable
of producing rapid change in occlusal relation-
ships. A flexible, fixed appliance that delivers
light, continuous force, the RMI can be used to
move single teeth, units of teeth, or an entire
arch. It can deliver functional, bite-jumping
forces, headgear-like forces, elastic-like forces,
or a combination of these.28

The elements of the RMI are basicaly the
same as those of the Jasper Jumper, except that

* American Orthodontics, 1714 Cambridge Ave., Sheboygan, WI
53082.

Fig. 2 Terminal ends of modules secured to molar
tubes with L-shaped pins.

"

=

Fig. 3 Changing location of insertion into molar tubes provides more directional control for sagittal correc-
tion. A.Vertical control. B.Vertical control and Class Il correction. C.Vertical control and Class lll correction.
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the modules are shorter than the regular modules
for the Jumper, and their ends are angulated dif-
ferently (Fig. 1). The terminal ends of the mod-
ules are secured to the molar tubes with L-shaped
pins, the straight ends go into the upper tubes,
the angulated ends into the lower tubes (Fig. 2).
These pins automatically guide the modules into
positions parallel to the occlusal plane.

When the patient closes, the modules are
flexed to deliver an intrusive force of 900g
against the upper and lower molars. If a sagittal
correction is required, more directional control
can be achieved simply by changing the location
of insertion into the molar tubes (Fig. 3).

The RMI generates a favorable biomechan-
ical equilibrium in which the only adverse move-
ment to control is the buccal crown tipping
caused by forces directed laterally to the center
of resistance of the molars (Fig. 4). To control
this tendency, the RMI should always be applied
in combination with upper and lower lingual
arches.

The RMI can be easily placed, activated,
and removed. It does not interfere with extraction
or nonextraction treatment or with space consol-
idation, and it enhances mandibular leveling.

i
V-

Fig. 4 Because intrusive forces on labial side of
molars generate moments that tip crowns buccal-

ly, RMI should always be combined with upper and
lower lingual arches.
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Patient acceptance is excellent because the
patient’s only responsibility is to keep the appli-
ance clean and avoid breakage. The RMI’s flexi-
bility makes oral hygiene easy, and since the
appliance curves away from the occlusal table on
closing, it does not interfere with chewing.

Case Report

An 11-year-old male in the mixed dentition
presented with the chief complaints of anterior
open bite and difficulty in closing hislips. Clini-
cal examination showed a long face and lip
incompetence at rest (Fig. 5). The patient had a
Class | malocclusion with a severe open hite of
5mm and a bilateral posterior crosshite. He had
extensive cavities on the deciduous molars and
on the upper right first molar.

Cephalometric analysis revealed a straight
skeletal profile and a mandible that was severely
rotated clockwise. The maxilla was positioned
downward and the mandibular plane angle was
two standard deviations above normal, suggest-
ing avertical growth pattern.

Treatment objectives were to expand the
upper arch and correct the dental and skeletal
open hite without the need for special patient
compliance.

The upper arch was treated with a Spring
Jet* palatal expander.2® The lower arch was pre-
pared as anchorage using a simple, soldered lin-
gual arch. RPI modules were then extended bilat-
erally from the buccal tubes of the upper molar
bands to the bucca tubes of the lower molar
bands (Fig. 6).

Although the forces produced by this appli-
ance tended to create a mesiobuccal inclination
of the molars, this was controlled by the stabiliz-
ing paatal and lingual arches, and only minor
rotation occurred (Fig. 7). Molar intrusion and a
significant counterclockwise rotation of the
mandible were achieved in less than six months.

Discussion

Vertical intrusion of the molars is often a
treatment objective in preprosthetic treatment of
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Fig. 6 RPI modules extended bilaterally from buccal tubes of upper molar bands to buccal tubes of lower
molar bands.
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Fig. 7 A. Patient after less than six months of intrusion. B. Super-
imposition of cephalometric tracings demonstrates significant counter-
clockwise rotation of mandible.

patients with excessive skeletal vertical height. gual arch soldered to two bands on one side and
In cases in which a single molar needs to be one band on the other. If intrusion of both upper
intruded for a correct prosthetic rehabilitation, and lower molars is indicated, anchorage is
the opposite arch isused as anchorage, with alin- enhanced by the use of palatal and lingual arch-
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es. Oral implants are another potential source of
anchorage.

Initial clinical experience with the RMI has

been promising. Although a more structured
research project is needed to conclusively
demondtrate its efficiency, we believe this “non-
compliance” appliance for molar intrusion opens
new possihilitiesin the complex treatment of ver-
tical excess.

10.

11.

12.

13.

REFERENCES

. Melsen, B. and Fiorelli, G.: Upper molar intrusion, J. Clin.

Orthod. 30:91-96, 1996.

. Norton, L.A. and Lopes, |.: Specific mechanics for abutment

uprighting, Austral. Dent. J. 25:273-278, 1980.

. Mostafa, Y.A.; Tawfik, K.M.; and El-Mangoury, N.H.:

Surgical-orthodontic treatment for overerupted maxillary
molars, J. Clin. Orthod. 19:350-351, 1985.

. Abelson, M.N.: Molar uprighting, Dent. Clin. N. Am. 16:539-

548, 1972.

. Miller, T.E.: Orthodontic therapy for the restorative patient,

Part I: The biomechanic aspects, J. Prosthet. Dent. 61:268-276,
1989.

. Jacobs, S.G: The uprighting of tilted molar teeth and the intru-

sion of over-erupted posterior teeth, Austral. Orthod. J. 9:329-
334, 1986.

. Cetlin, N.M. and Ten Hoeve, A.: Nonextraction treatment, J.

Clin. Orthod. 17:396-413, 1983.

. Corbett, M.C.: Molar rotation and beyond, J. Clin. Orthod.

30:272-275, 1996.

. Bonetti, G.A. and Giunta, D.: Molar intrusion with aremovable

appliance, J. Clin. Orthod. 30:434-437, 1996.

Schudy, F.F.: The rotation of the mandible resulting from
growth: Its implications in orthodontic treatment, Angle
Orthod. 35:36-50, 1965.

Creekmore, T.D.: Inhibition or stimulation of the vertica
growth of the facia complex: Its significance to treatment,
Angle Orthod. 37:285-297, 1967.

Cross, J.J.: Facial growth: Before, during, and following ortho-
dontic treatment, Am. J. Orthod. 71:68-78, 1977.

Epker, B.N. and Fish, L.C.: The surgical-orthodontic correction

142

14.

15.

16.

17.

18.

19.

20.

21

22.

23.

24,

25.

26.

27.

28.

29.

30.

of mandibular deficiency, Part |1, Am. J. Orthod. 84:491-507,
1983.

Bell, W.H.; Proffit, W.R.; and White, R.P: Surgical Correction
of Dentofacial Deformities, W.B. Saunders Co., Philadelphia,
1980.

Schendel, S.A.; Eisenfeld, JH.; Bell, W.H.; and Epker, B.N.:
Superior repositioning of the maxilla: Stability and soft tissue
osseous relations, Am. J. Orthod. 70:663-674, 1976.

Owen, A.H. I1l: Modified function regulator for vertical maxil-
lary excess, J. Clin. Orthod. 19:733-749, 1985.

Pfeiffer, JP. and Grobety, D.: Simultaneous use of cervical
appliances and activator: An orthopedic approach to fixed
appliance therapy, Am. J. Orthod. 61:353-373, 1972.

Pfeiffer, J.P. and Grobety, D.: A philosophy of combined ortho-
pedic-orthodontic treatment, Am. J. Orthod. 81:185-201, 1982.
Teuscher, U.: A growth-related concept for skeletal Class Il
treatment, Am. J. Orthod. 74:258-275, 1978.

Levrini, A.: New types of elastic functional appliances, J. Clin.
Orthod. 30:507-515, 1996.

Woods, M.G. and Nanda, R.S.: Intrusion of posterior teeth with
magnets: An experiment in growing baboons, Angle Orthod.
58:136-150, 1988.

Kiliaridis, S.; Egermark, 1.; and Thilander, B.: Anterior open
bite treatment with magnets, Eur. J. Orthod. 12:447-457, 1990.
Barbre, R.E. and Sinclair, PM.: A cephalometric evaluation of
anterior openbite correction with the magnetic Active Vertica
Corrector, Angle Orthod. 61:93-102, 1991.

Kuster, R. and Ingervall, B.: The effect of treatment of skeletal
open bite with two types of bite-blocks, Eur. J. Orthod. 14:489-
499, 1992.

Moss, J.P; Linney, A.D.; Goodwin, P; and Shaw, |.A.: A three-
dimensional study of treatment with magnet and non-magnet
twin blocks (abstr.), Eur. J. Orthod. 15:342, 1993.

Joho, J.P. and Darendeliler, M.A.: Correction of Class|1/1 mal-
occlusions with the help of amagnetic field, in Mechanical and
Biological Basics in Orthodontic Therapy, ed. E. Hosl and A.
Baldauf, Hitig, Heidelberg, Germany, 1991, pp. 185-198.
Darendeliler, M.; Yuksel, S.; and Meral, O.: Open-bite correc-
tion with the Magnetic Activator Device 1V, J. Clin. Orthod.
29:569-576, 1995.

Blackwood, H.O. Ill: Clinical management of the Jasper
Jumper, J. Clin. Orthod. 25:755-760, 1991.

Carano, A.; Testa, M.; and Siciliani, G.: The Distal Jet for
uprighting lower molars, J. Clin. Orthod, 30:707-710, 1996.
Carano, A. and Testa, M.: The Spring Jet for slow palata
expansion, J. Clin. Orthod. 33:527-531, 1999.

JCO/MARCH 2002



