
The frequency of second-molar 
impaction is reportedly only 

.08% in the maxilla and .01% in 
the mandible.1 When a second 
molar requires extraction because 
of ankylosis or unfavorable posi-
tioning, the third molar can 
replace it. The best timing for 
extraction of impacted second 
molars is during adolescence,2 

when the third molar roots are not 
yet completely formed and the 
apices remain open.3 Early diag-
nosis of impaction can avoid 
occlusal problems such as inver-

sion of neighboring teeth and 
extrusion of opposing teeth.4 If 
the third molar fails to erupt after 
extraction of the second molar, 
however, orthodontic treatment 
will be required.

Although conventional or
thodontic miniscrews have been 
used for skeletal anchorage in 
various types of treatment,5-11 
they permit only limited force 
vectors and ranges of tooth move-
ment. The bracket-head mini
screw, which can be engaged with 
an archwire, has been used effec-

tively in treatment involving max-
illary second molars.12 This case 
report describes the use of a 
bracket-head screw to force the 
eruption of an impacted man-
dibular third molar after extrac-
tion of an impacted mandibular 
second molar.

Diagnosis and  
Treatment Plan

A 23-year-old female pre-
sented with the chief complaint of 
an unerupted mandibular left sec-
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Fig. 1  A. 23-year-old female patient with unerupted mandibular left second molar, mesially tilted mandibular 
third molar, and extruded maxillary left second molar.  B. Computed tomography shows crown of mandibular 
left second molar impacted horizontally under distal root of first molar, with distal root of first molar posi­
tioned between buccal and lingual cusps of second molar.
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ond molar (Fig. 1). She had a 
Class I malocclusion on the right 
and a Class II relationship on the 
left, and the dental midline was 
deviated about 1.5mm to the left. 
There was 3.7mm of crowding in 
the upper arch and 5.2mm in the 
lower.

Clinical examination re
vealed that the mandibular left 
second molar was unerupted. The 
maxillary left second molar was 
buccally extruded due to the lack 
of opposition. The panoramic 
x-ray indicated that the mandibu-
lar left second and third molars 
were impacted, with the second 
molar lying horizontally under 
the third, which was tilted mesi-
ally. Both of the right third molars 
were also impacted. Computed 
tomography showed that the 
crown of the mandibular left sec-
ond molar was horizontally 
impacted under the distal root of 
the first, with the distal root of the 
first molar positioned between the 
buccal and lingual cusps of the 
second (Fig. 1B). The shape and 
the size of the second molar 
crown were similar to those of the 
third molar, but the root of the 
third molar was slightly shorter 

than that of the second.
Although extraction of all 

impacted molars and full-arch 
orthodontic treatment were rec-
ommended, the patient insisted 
that treatment be limited to the left 
upper and lower molars. Therefore, 
the treatment objectives were to 
establish proper occlusion of the 
left molars by extraction of the 
lower second molar, forced erup-
tion of the impacted lower third 
molar, and intrusion and lingual 
movement of the upper second 
molar, using minimal orthodontic 
appliances. We considered extrac-
tion of the third molar followed 
by forced eruption of the second, 
but the third molar impaction 
appeared more difficult to man-
age than that of the second.

Skeletal anchorage was re
quired if we were to move only 
the left upper second and lower 
third molars. We planned to insert 
conventional orthodontic mini
screws on the lingual side for 
intrusion and lingual tipping of 
the upper molar, along with two 
bracket-head miniscrews on the 
lower buccal side for forced erup-
tion and protraction of the lower 
molar (Fig. 2).

Treatment

After the lower left second 
molar was surgically extracted, a 
button was bonded to the occlus-
al surface of the third molar for 
forced eruption. Using the self-
drilling method,13 we inserted two 
bracket-head SL miniscrews* 
(6.5mm long, 1.5mm in diameter) 
mesial and distal to the lower left 
second premolar, on the buccal 
side, for eruption and protraction 
of the impacted lower left third 
molar. The SL screw has two 
.022" slots on the head for arch-
wire placement and four notches 
for ligatures.

We used an .016" × .022" 
TMA** wire with a helix for 
exposure and initial leveling of 
the third molar. Elastic thread 
was connected between the 
occlusal button on the third molar 
and the looped end of the TMA 
wire for eruption (Fig. 3).

During this phase, a con-
ventional Miangang* miniscrew 
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Fig. 2  A. Head of SL miniscrew* allows archwire placement and ligation.  
B. Treatment plan for uprighting lower left third molar, using two SL screws and 
.016" × .022" stainless steel wire.
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*BioMaterials Korea Inc., 811, Guro-dong, 
Guro-gu, Seoul 152-050, South Korea; 
www.biomaterialskorea.com.

**Registered trademark of Ormco Corp., 
1717 W. Collins Ave., Orange, CA 92867; 
www.ormco.com.
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(8mm long, 1.2mm in diameter) 
was placed mesial to the upper 
left second molar on the lingual 
side. A button was bonded to the 
lingual surface of the second 
molar, and power chain was 
applied from the button to the 
lingual miniscrew for intrusion 
and lingual tipping (Fig. 4A). The 
upper left third molar was extract-

ed during this stage to avoid inter-
ference with movement of the 
second molar.

After four months of pro-
traction, the lower left third molar 
had erupted. The occlusal button 
was then removed, and a tube was 
bonded to the buccal surface of 
the molar (Fig. 4B). An .016" × 
.022" stainless steel wire and 

power chain were used to protract 
the third molar with sliding 
mechanics (Fig. 5). Another four 
months later, brackets were bond-

*BioMaterials Korea Inc., 811, Guro-dong, 
Guro-gu, Seoul 152-050, South Korea; 
www.biomaterialskorea.com.

**Registered trademark of Ormco Corp., 
1717 W. Collins Ave., Orange, CA 92867; 
www.ormco.com.

Fig. 4  A. Power chain applied to lingual button on upper left second molar to begin lingual tipping.  B. Button 
on lower left third molar replaced with buccal tube; .016" × .022" stainless steel archwire and power chain 
placed to continue uprighting and protraction.
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Fig. 3  After extraction of lower left second molar, 
conventional miniscrew* placed in upper arch for 
intrusion and tipping. Two bracket-head SL screws 
placed in lower arch, with occlusal button bonded to 
lower left third molar to initiate uprighting with .016" 
× .022" TMA** wire.

Fig. 5  After four additional months of uprighting and protraction.
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ed to the upper first and second 
molars for leveling with an L-loop 
.016" × .022" TMA wire.

After 14 months of treat-
ment, the lower left third molar 
had been uprighted into the sec-
ond molar position with no ante-
rior tipping or extrusion (Fig. 6). 
The long axis of the third molar 
was parallel to that of the first 

molar, and the occlusal levels of 
the two molars were even. The 
shape and size of the third molar 
crown were acceptable for 
replacement of the second molar; 
as expected, the root of the third 
molar was slightly short. The 
upper left second molar had been 
intruded about 3mm, level with 
the first molar, with no reduction 

in the depth of the gingival sul-
cus. No significant movement of 
other teeth was observed during 
treatment.

A fixed retainer wire was 
bonded to the buccal side of the 
lower left first and third molars. 
Six months later, the position and 
occlusion of the treated teeth were 
well maintained (Fig. 7).

Fig. 6  After 14 months of treatment, lower left third molar completely upright in second molar position, with 
upper left second molar tipped lingually and intruded.

Fig. 7  Cast shows stable result six months after 
completion of treatment.
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Discussion

As reported by other 
authors,14,15 skeletal anchorage 
was used to effectively correct the 
left molar positions in this patient, 
who had requested only limited 
orthodontic treatment. We used a 
conventional miniscrew for the 
upper second molar because its 
simple, direct vector was suffi-
cient to produce intrusion and 
lingual movement.16,17 Forced 
eruption is difficult to achieve 
with these miniscrews, however, 
because elastics and springs can-
not control the three-dimensional 
force vectors required for such 
movements. Therefore, we used 
bracket-head miniscrews to erupt 
and protract the impacted lower 
third molar, allowing archwire 
engagement for the application of 
more complex force vectors.

Roberts and colleagues18 
recommended the use of endos-
seous implant anchorage to pro-
tract second and third molars into 
the space of a missing first molar, 
without movement of other teeth 
or rotation or tipping of the sec-
ond and third molars, but this 
type of implant requires surgical 
procedures for insertion and 
removal. Although some clini-
cians have used indirect anchor-
age for such treatment,19 the 
indirect attachment makes it dif-
ficult to detect screw loosening 
and bond failures that may result 
in unexpected movement of the 
anchorage tooth, the target tooth, 

or both.
Direct anchorage from 

bracket-head miniscrews with 
engaged archwires can resolve 
these problems.12 In cases where 
limited tooth movement is 
required, the technique presented 
here can simplify treatment and 
permit the application of three-
dimensional forces without 
adversely affecting other teeth.
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