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nless a prosthetic replacement is inserted soon
after extraction or loss of a first molar, the
second molar may tip mesially into the edentulous
space. Not only will the first-molar space contract
mesiodistally, but eccentric occlusal loading will
reduce the biomechanical loading capacity of the
second molar.
Such a situation requires preprosthetic up
righting of the second molar using appropriate
mechanics. Simply tipping the molar distally with
a statically determined force system will lead to
extrusion and likely cause occlusal interference.
Therefore, a statically indeterminate system applying both an intrusive force and an uprighting mo
ment of force would be preferable.1 Stable anchorage
is critical, since simultaneous intrusion and up
righting forces create a high moment load on the
anchorage unit—a Class V geometry under the
classification of Burstone and Koenig.2,3 Otherwise,
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Fig. 1 Uprighting spring exerts axial moment on
single buccal mini-implant, increasing risk of
mini-implant failure.

unwanted mesial tipping and extrusion of the
anchorage teeth may occur.
The use of an orthodontic mini-implant for
direct anchorage can help avoid such dental side
effects. However, an uprighting spring applies an
axial moment to a screw inserted in the buccal
segment, thus increasing the likelihood of implant
failure4 (Fig. 1). This article describes an alterna-
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Fig. 2 Insertion of orthodontic mini-implant into narrow alveolar ridge in edentulous molar site. A. Without
predrilling, mini-implant can easily slip laterally. B. Predrilling facilitates correct implant placement.

tive technique, using a mini-implant in an edentulous first-molar site as anchorage for uprighting a
mesially tipped second molar.
Insertion Procedure
The mini-implant is inserted in the space of
the missing first molar, perpendicular to the gingival surface. After a dental probe is used to locate
the top of the atrophic alveolar crest and determine
the best insertion site in terms of gingival thickness, the site is predrilled with a 1.4mm-diameter
drill to a depth of about 3mm. Since the alveolar
ridge is likely to have atrophied, predrilling will
avoid lateral slippage of the mini-implant (Fig. 2).
A Benefit* mini-implant (2mm × 11mm) is
inserted along the dental axis. The head of the
Benefit screw has a special inner thread that allows
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different kinds of abutments to be attached for
various mechanics.5 In this case, an abutment with
an .018" bracket is used.
The uprighting spring is bent from .016" ×
.022" TMA** wire and inserted between the
bracket abutment of the mini-implant and the
second-molar band. Activation with a mesial
eccentric V-bend3 applies an uprighting moment
and an intrusive force to the second molar (Fig. 3).
A larger opposite moment and an extrusive force
act on the mini-implant. To counteract the buccal
tipping moment created by the intrusive force,
additional buccal root torque may be applied.
*PSM Medical Solutions, Tuttlingen, Germany; www.psm.ms.
PSM North America, Inc., Indio, CA; www.psm-na.us.
**Registered trademark of Ormco Corporation, Orange, CA;
www.ormco.com.
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Case 1
A 45-year-old female presented with a mesially tipped lower left second molar following
previous extraction of the first molar and second
premolar. A Benefit mini-implant was inserted into
the alveolar ridge, and an uprighting spring was
placed and activated according to the procedure
described above (Fig. 4A).
Five months later, the lower second molar
had been uprighted without any extrusion (Fig.
4B). The mini-implant remained stable throughout
treatment and was subsequently used to anchor a
temporary crown that would prevent overeruption
of the upper dentition.

Fig. 3 Uprighting spring activated with mesial
eccentric V-bend.
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Fig. 4 Case 1. 45-year-old female patient with missing lower left second premolar and first molar and
mesially tipped lower left second molar. A. Benefit* mini-implant with bracket abutment placed in alveolar
ridge for attachment of uprighting spring. B. After five months of molar-uprighting treatment without any
extrusion.
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Fig. 5 Case 2. 51-year-old female patient with mesially tipped lower right second molar and lingually
displaced lower right first premolar. A. After insertion of Benefit mini-implant with bracket abutment in
alveolar ridge, sectional wire extended distally for second-molar uprighting and mesially for buccal movement of first premolar. B. After seven months of molar-uprighting treatment without extrusion, buccal wire
bonded for retention. Note improved occlusion of first premolar due to buccal movement. C. Dental implant
in first-molar site.
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Case 2
A 51-year-old female was referred by her
general dentist for preprosthetic treatment. Her
lower right first molar had been extracted several
years earlier, and the second molar was tipped
mesially into its space. Although the patient had a
severe Class II malocclusion with a deep bite, she
refused comprehensive orthodontic treatment.
After insertion of a Benefit mini-implant in
the alveolar ridge, a sectional wire was inserted
and activated as in Case 1. Because the lower right
first premolar was lingually displaced, the mesial
segment of the sectional wire was extended to the
bracketed first premolar and activated to produce
buccal movement (Fig. 5A).
Seven months later, the second molar had
been uprighted without extrusion, and the occlusion of the first premolar had been improved. A
fixed retainer was placed to stabilize the buccal
segment until prosthetic treatment was finished
(Fig. 5B,C).
Discussion
Controlled molar uprighting without extrusion is a major challenge for the orthodontist. TMA
uprighting springs that are activated as recommended by Burstone and Koenig apply both an
uprighting moment and an intrusive force,6 but also
apply a significant moment to the anchorage unit.
Skeletal anchorage can solve this problem.
Optimum stability is achieved by inserting a
larger-diameter mini-implant into the alveolar
ridge, safely away from the dental roots.7-13 If the
mini-implant is placed buccally, however, the up
righting spring will produce an axial moment that
increases the risk of miniscrew failure (Fig. 1).
Using two buccal mini-implants or employing
indirect skeletal anchorage would be possible
alternatives, but the latter option can cause unwanted tooth movement.
As demonstrated by the two cases shown here,
insertion of a mini-implant into the alveolar ridge
of an edentulous first-molar site can provide stable
anchorage for second-molar uprighting with an
effective uprighting spring. Controlled tooth movement is achieved without extrusion, and the direct
anchorage avoids undesirable dental side effects.
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Because the alveolar bone of an edentulous
molar site has usually atrophied, inserting a miniimplant into the tapered crestal bone without predrilling would risk lateral slippage of the screw.14
An oral surgeon usually places a dental implant
under direct view by raising a surgical flap and
then flattening the bone surface. Since direct ac
cess is not feasible during transgingival insertion
of an orthodontic mini-implant, predrilling can
create a kind of funnel to guide the mini-implant
tip, ensuring stable placement.
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