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The intrusion of over-erupted upper molars is an orthodontic problem of major difficulty. When conventional appliances are 
used, the extrusion of adjacent teeth is likely. However, in recent years, temporary anchorage devices have been used to avoid 
unwanted side effects. For this purpose, mini-implants have primarily been inserted in the alveolar process. However, due to many 
disadvantages associated with mini-implant placement between the roots of the upper molars, it is now preferred to insert mini-
implants in the anterior palate, which ensures a low risk of failure or mini-implant fracture. 
The ‘Mini-Mousetrap’ appliance (without a TPA) was designed as a less bulky alternative to the ‘Mousetrap’ (with a TPA), and 
is comprised of two mini-implants in the anterior palate and attached lever arms for molar intrusion. If a TPA is not used, molar 
movement must be monitored and the direction of the force adjusted to avoid unwanted molar tipping.
(Aust Orthod J 2018; 34: 263-267)
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Introduction

Upper molars often over-erupt when there are 
missing lower molars. To accomplish prosthodontic 
rehabilitation in the mandibular arch, it is desirable to 
intrude the over-erupted upper molars, which often 
cause the adjacent teeth to extrude when conventional 
multibracket appliances are used. In recent years, 
temporary anchorage devices (TADs) have provided 
clinicians with a mechanism to overcome these 
disadvantages while avoiding unaesthetic full-
appliance therapy.1-6

To avoid tipping of the molars as intrusion occurs, 
forces must be applied buccally and palatally or a 
transpalatal arch placed to support the teeth. Mini-
plates inserted into the zygomatic buttress may be 
employed from which to deliver a buccal force to 
achieve molar intrusion;3,4,7-9 however, their placement 
requires a surgical procedure and the exposure of 
bone. The insertion of larger mini-implants in the 
zygomatic buttress is a surgical alternative but a less 
advisable possibility, since coverage of the insertion 
site by movable mucosa increases the risk of screw 
failure and soft-tissue irritation.10,11 A third alternative 

is to insert mini-implants in the alveolar process,1,2,5,12 
but the disadvantages of placement between the roots 
of the upper molars include:

• 	 In many cases, there is insufficient space on the 
buccal aspect to insert a mini-implant safely 
between the molar roots.13-15 Narrower implants 
carry a higher risk of fracture16 and failure.17,18

• 	 The soft tissue is often thicker on the palatal side of 
the alveolar process,19 necessitating a longer lever 
arm that increases the likelihood of mini-implant 
tipping and failure.17

• 	 Contact between a mini-implant and a dental root 
may cause damage to periodontal structures and 
possibly lead to failure.20,21

• 	 A molar moved against a mini-implant during 
intrusion will cease to move, and the root surface 
may be damaged.22,23

• 	 When a mini-implant is inserted in the posterior 
area of the upper alveolar process, there is a risk of 
penetration into the maxillary sinus.24

In a consideration of these problems, it is preferable to 
insert mini-implants away from the roots of the teeth 
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likely to be moved. The anterior palate offers a location 
of high bone quality, thin soft tissues, and nearly no 
risk of dental interference or root damage, which 
allows the insertion of mini-implants with a very high 
success rate.25 Mini-implants have been used in the 
anterior palate in combination with a lever arm.26,27 
Named a ‘Mousetrap’, this appliance generates upper-
molar intrusion and is combined with a transpalatal 
arch (TPA) to avoid palatal molar tipping. However, 
the placement of a TPA may reduce patient comfort 
and so the need for a TPA in every patient who needs 
upper molar intrusion is questioned. 

In the present paper, a down-sized palatal appliance 
named the ‘Mini-Mousetrap’ is described. The 
appliance includes the use of two mini-implants in the 
anterior palate and a lever arm to the occlusal surface 
of the molar to be intruded (Figure 1). 

The ‘Mini-Mousetrap’ appliance

The ‘Mini-Mousetrap’ is anchored in the preferred 
T-Zone (Figure 2) of the anterior palate28 by two 
mini-implants (2 × 9 mm), which may be inserted in 
the midline or para-median. A lever arm extends from 
a miniplate to the molar region. A Beneplate29 (Figure 
3a) has an incorporated 0.032” stainless steel (or 
ß-Titanium) wire that is adapted to the mini-implants 
(Figure 3b), to the curvature of the palate, and the 
occlusal surface of the molar to function as the lever 
arm. By activating the lever arm upwards, a constant 
intrusive force is produced (Figure 1).

11

Figure 1. ‘Mini-Mousetrap’ appliance design and mechanics: A lever 
arm is connected to a palatal plate, anchored by two mini-implants 
in the anterior palate. The centre of resistance of the molar should be 
considered three-dimensionally to avoid unwanted tooth movement.

Figure 2. T-Zone: Recommended insertion site posterior to the palatal 
rugae. Bone is too thin in posterior and lateral areas.

2

3

Fig. 3b

Fig. 4a

Figure 3. Beneplate system: Long and short Beneplates (a) with wires 
in place (0.032”) at the long side (for paramedian insertion) and at the 
short side of the plate (for median insertion). Fixation of a Beneplate on 
top of two mini-implants (b). 

a)

b)
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was activated (Figure 5). Successful intrusion of the 
molar was achieved and recognisable after six and nine 
months, respectively (Figure 6), so that the patient 
was ready for prosthodontic rehabilitation (Figure 7). 

Case 2

A 38-year-old female patient was referred by her 
general dentist for the intrusion of an over-erupted 
upper left second molar. A dental implant had already 
been placed in the missing lower left second-molar site, 
but there was inadequate space for the placement of 
an upper molar crown (Figure 8). Two mini-implants 

3

Fig. 3b

Fig. 4a

4

Fig. 4b
Figure 4. 42-year-old female with an over-erupted 
upper right second molar. 

Case 1

A 42-year-old female was referred by her general 
dentist for the intrusion of an over-erupted upper 
right second molar, in preparation for the placement 
of a dental implant in the edentulous lower right molar 
region (Figure 4). Two mini-implants were inserted in 
the middle of the anterior palate for the subsequent 
attachment of a Beneplate with a lever wire in place. 
A molar intrusion force of approximately 100 gm 

5

Fig. 5Figure 5. ‘Mini-Mousetrap’ in place: Two mini-implants connected to a 
Beneplate with a wire in place. 
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Fig. 6a

Fig. 6b
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Fig. 6a

Fig. 6b
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Fig. 6c

Fig. 6d

7

Fig. 6c

Fig. 6d

Figure 6. Intrusion of the molar after six (a) and nine (b-d) months.
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Fig. 7a
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Fig. 7b

Fig. 8
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Fig. 7b

Fig. 8

Figure 7. Patient after prosthodontic restoration. 

Figure 8. A 38-year-old female patient with an over-
erupted upper left second molar. 
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Fig. 9a

Fig. 9b
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Fig. 9a

Fig. 9bFigure 9. ‘Mini-Mousetrap’ in place with two median mini-implants in the  palate palate 
and a Beneplate with a 0.032” wire serving as an intrusion lever arm. 
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Fig. 10

Fig. 11a
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Fig. 10

Fig. 11a
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Fig. 11b

Fig. 12a

Figure 10. Modified lever arm for an additional 
slight intrusion of the first upper molar.

Figure 11. Both upper left molars are corrected.
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Fig. 11b

Fig. 12a

13

Fig. 12b

Fig. 12c
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Fig. 12b

Fig. 12c
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Fig. 12d
Figure 12. Patient after prosthodontic treatment. 
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were inserted in the midline of the anterior palate, 
and a Beneplate with an incorporated 0.032” stainless 
steel wire was adapted and fixed to the mini-implants 
by micro-screws. Subsequently, an intrusive force 
of approximately 100 gm was activated and applied 
(Figure 9). After six months, the second molar had 
been intruded by 3 mm. The lever arm was modified 
and maintained for another three months as the 
referring dentist asked for slight additional intrusion 
of the first upper molar as well (Figure 10). Three 
months later, both molars were corrected (Figure 11) 
and a prosthodontic crown was placed on the lower 
dental implant (Figure 12).

Conclusion

The ‘Mini-Mousetrap’ proved to be a reliable device 
for the intrusion of over-erupted molars. 

The design is less bulky compared with the original 
Mousetrap appliance, which incorporated a TPA. 
However, movement of the molars should be 
monitored carefully, and the lever arm must be 
adjusted as necessary. Its anchorage in the anterior 
palate ensures a low risk of failure or mini-implant 
fracture.
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