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Skeletal Class III malocclusion can be treated 
in growing patients with either fixed or ortho-

pedic appliances.1-6 Premolar extractions are often 
required in adolescents with both anterior crossbite 
and crowding. During treatment, however, long-
term wear of Class III intermaxillary elastics can 
result in flaring of the maxillary anterior teeth and 
lingual tipping of the mandibular incisors.7 
Continued mandibular growth may lead to relapse, 
even when patient compliance is adequate.8-10

The effects of excessive mandibular growth 
after treatment can be treated in two ways: with 
a fixed appliance, which generally worsens tip-
ping and flaring, or with surgery.11-13 If the man-
dibular first premolars have already been extract-
ed, surgery will involve decompensation to regain 
mandibular space, followed by prosthetic treat-
ment. When all four premolars have been extract-
ed, the mandibular first premolar space must be 
regained through presurgical orthodontics for 
placement of an implant or a bridge. Meanwhile, 
correction of maxillary incisor flaring will 
require additional extractions, Le Fort I surgery, 
or distalization of the maxillary posterior teeth.14 
Further extraction will compromise the func-
tional and esthetic results; Le Fort I surgery is 
overly invasive. Therefore, distalization of the 
posterior teeth is often the best option. Although 
such treatment is difficult, it can now be facili-
tated by miniscrew anchorage.

Miniscrew Anchorage Technique

In the new approach presented here, an ante-
rior subapical osteotomy (ASO) is performed to 
correct maxillary anterior flaring after sufficient 
space has been opened with maxillary molar dis-

talization.15-17 This procedure is not only less risky 
and costly than Le Fort I surgery, but allows effi-
cient upper-lip movement.18-20 At the same time, a 
mandibular bisagittal split ramus osteotomy 
(BSSRO) is performed to correct mandibular 
excess (Fig. 1).

Direct retraction of the molars is possible 
without miniscrew anchorage, but would require 
multiple transpalatal arches (TPAs) in a complex 
design. A single miniscrew, placed palatally under 
local anesthesia, can provide sufficient skeletal 
anchorage for maxillary molar distalization (Fig. 
2). A TPA is bonded to the head of the screw and 
to the lingual surfaces of the maxillary premolars 
with composite resin, after sandblasting the screw 
head and wire to facilitate mechanical retention. 
Open-coil springs are then inserted to distalize the 
second and then the first molars. During this pro-
cess, it is sometimes helpful to place additional 
miniscrews to avoid extruding the maxillary 
molars and causing premature contact.

Case 1

A 19-year-old female presented with man-
dibular protrusion (Fig. 3). All four first premolars 
had been extracted during early adolescence, but 
continued mandibular growth had caused a relapse 
of the Class III malocclusion. The patient had a 
concave profile with an acute nasolabial angle and 
mild facial asymmetry (Table 1). The six anterior 
teeth had a Bolton discrepancy of 73% (2.7mm 
maxillary excess or 2.1mm mandibular deficien-
cy). The patient had an edge-to-edge occlusion, 
and the chin was deviated 1mm to the left. The 
mandibular anterior teeth were in linguoversion, 
with a mild maxillary diastema. The left third 
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Fig. 1 Treatment of Class III relapse. A. Maxillary molar distalization and mandibular anterior decompensation 
using palatal miniscrew and mandibular buccal miniscrews. B. Before orthognathic surgery. C. After maxillary 
anterior subapical osteotomy (ASO). D. After mandibular bisagittal split ramus osteotomy (BSSRO).
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molars were impacted in both arches.
Distalization of the maxillary molars was 

planned, followed by ASO. It was decided not to 
reopen the space in the mandibular arch during 
decompensation; rather, the arch was to be moved 
forward in preparation for BSSRO, which would 
achieve a skeletal Class I relationship with ade-
quate overbite and overjet.

Preadjusted .022" brackets were bonded to 
the mandibular teeth and the maxillary molars, 
and an .016" nickel titanium archwire was inserted 

for initial leveling. A JA-type, self-drilling Dual-
Top Anchor System miniscrew* (1.6mm in diam-
eter, 8mm long) was inserted palatally between the 
premolars, and an .036" TPA was bonded to the 
screw head and the lingual surfaces of the maxil-
lary premolars (Fig. 4). The mandibular arch was 
moved forward by inserting a miniscrew between 
the canine and the second premolar on each side 
and attaching nickel titanium closed-coil springs** 

Fig. 2 Dual-Top Anchor System miniscrew used 
for maxillary molar distalization.

Fig. 3 Case 1. 19-year-old female patient with mandibular protrusion before treatment.

*Registered trademark of JEIL Medical Corp., #702, Kolon Science 
Valley 2nd 822, Guro-Dong, Guro-Ku, Seoul, South Korea; www.
jeilmed.co.kr.
**Jin Sung Industrial Co., Ltd., 137-1, Ojeon-dong, Uiwang-si, 
Gyeonggi-do 437-070, Seoul, South Korea; www.smawire.com.
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Fig. 4 Case 1. Maxillary molar distalization. A. Transpalatal arch (TPA) bonded to palatal miniscrew head and 
lingual surfaces of maxillary second premolars. B. Distalization of second molars. C. Distalization of first 
molars, with additional palatal miniscrew and buccal miniscrews used for second molar intrusion. D. After 
molar distalization.
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Fig. 5 Case 1. Miniscrews inserted between mandibular canines and second premolars, with nickel titanium 
closed-coil springs attached to second molars.
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between the miniscrews and the second molars 
(Fig. 5).

After seven months of distalization, more 
than 5mm of space had been created between the 
maxillary first molars and second premolars. 
Mandibular protrusion was increased by the for-
ward movement of the lower arch (Fig. 6), but the 
maxillary anterior teeth remained stationary 
because of the miniscrew anchorage (Fig. 7).

After nine months of treatment, the regained 
space was surgically closed with ASO, followed 
by BSSRO. The six maxillary anterior teeth were 
reproximated and finished. Total treatment time 
was 18 months.

Fig. 6 Case 1. After seven months of distalization, showing increased mandibular protrusion due to decom-
pensation.

Fig. 7 Case 1. Regained space to be closed with 
ASO.
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After debonding, a more balanced relation-
ship between the upper and lower arches was 
evident, with significant improvement in the pro-
file and jaw line, adequate overbite and overjet, 

and Class I molar and canine relationships (Fig. 
8). Follow-up records taken one year after surgery 
showed stable results (Fig. 9).

A

A B

Fig. 8 Case 1. A. Patient after 18 
months of treatment. B. Superim-
position of pre- and post-treatment 
cephalometric tracings.
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Fig. 9 Case 1. Follow-up records taken one year after surgery.

TABLE 1
CASE 1 CEPHALOMETRIC DATA

 Pretreatment Presurgery Post-Treatment

SNA 82.8° 83.0° 81.9°
SNB 84.6° 85.1° 82.5°
ANB –1.9° –2.1° –0.6°
Occlusal plane angle 11.9° 10.6° 9.8°
Mandibular plane angle 30.5° 28.9° 27.2°
U1-NA 9.6mm 9.9mm 9.8mm
U1-NA 31.5° 30.5° 32.7°
L1-NB 5.0mm 8.8mm 3.7mm
L1-NB 20.2° 35.3° 19.4°
Interincisal angle 130.2° 116.4° 128.5°
U1-FH 119.5° 119.8° 120.8°
L1-GoMe 79.8° 95.0° 83.4°
Upper lip-E line 1.5mm 3.8mm 0.2mm
Lower lip-E line –0.8mm –1.0mm –1.5mm
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Case 2 

A 16-year-old male presented with the chief 
complaint of crooked teeth. He had undergone 
orthodontic treatment with maxillary second pre-
molar extractions to correct crowding during early 
adolescence. Clinical examination revealed a con-
cave profile with a skeletal Class III malocclusion 
and an acute nasolabial angle (Fig. 10). The man-
dibular dental midline and the chin were deviated 
2mm to the right. The patient had a Class I molar 
relationship and a Class III canine relationship, a 
1mm overbite, and a mild negative overjet (Table 
2). The six anterior teeth had a Bolton ratio of 
75.6% (1.0mm maxillary excess or .8mm man-

dibular deficiency).
The treatment plan consisted of maxillary 

molar distalization using miniscrew anchorage, 
combined with a maxillary ASO and mandibular 
BSSRO. Genioplasty was also recommended to 
further improve the facial profile. The patient had 
a posterior discrepancy, and his third molars were 
developing normally, so the maxillary second 
molars were extracted. The mandibular third 
molars were also extracted to relieve mandibular 
crowding. A Dual-Top Anchor System miniscrew* 

Fig. 10 Case 2. 16-year-old male patient with skeletal Class III malocclusion before treatment.

*Registered trademark of JEIL Medical Corp., #702, Kolon Science 
Valley 2nd 822, Guro-Dong, Guro-Ku, Seoul, South Korea; www.
jeilmed.co.kr.
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Fig. 11 Case 2. Treatment in maxillary arch. A. After extraction of maxillary second molars. B. TPA bonded to 
single palatal miniscrew and first premolars. Open-coil springs used to distalize first molars as third molars 
begin to erupt. C. After 6mm of molar distalization. D. Maxillary arch after ASO.

A

C
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TABLE 2
CASE 2 CEPHALOMETRIC DATA

 Pretreatment Presurgery Post-Treatment

SNA 79.5° 81.3° 77.2°
SNB 80.1° 81.3° 75.1°
ANB –0.7° 0.1° 2.1°
Occlusal plane angle 7.1° 8.0° 13.1°
Mandibular plane angle 30.0° 29.9° 28.4°
U1-NA 8.2mm 9.0mm 9.5mm
U1-NA 41.1° 42.4° 37.2°
L1-NB 8.2mm 11.2mm 9.5mm
L1-NB 28.5° 44.0° 35.5°
Interincisal angle 111.1° 93.6° 105.1°
U1-FH 129.8° 134.2° 125.0°
L1-GoMe 89.2° 102.4° 101.5°
Upper lip-E line –2.3mm –1.2mm –3.2mm
Lower lip-E line 3.0mm 5.6mm –1.2mm
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(1.6mm in diameter, 8mm long) was inserted in 
the midpalate, and a TPA was used to connect the 
miniscrew to the premolars, as in Case 1 (Fig. 11).

Distalization of the maxillary molars created 
a total of 6mm of space between the first molars 
and first premolars (Fig. 11C), and the ASO and 
BSSRO with advancement genioplasty were then 

performed.
The total treatment time was 31 months, 

which was longer than expected because the patient 
missed several appointments. After debonding, the 
patient had adequate overjet, significantly improv-
ing the profile, with Class II molar and Class I 
canine relationships (Fig. 12).

A

A B

Fig. 12 Case 2. A. Patient after 31 
months of treatment. B. Superim-
position of pre- and post-treatment 
cephalometric tracings. 
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Discussion

The midpalate’s relatively thick cortical bone, 
thin mucosal tissue, and absence of roots and 
major nerves and vessels make it a good site for 
miniscrew placement.15-17,21,22 Traditionally, anchor-
age in this area has been achieved with large-
diameter, osseointegrated dental implants.23,24 
Because of their relatively long healing period, 
complicated installation and removal, and high 
cost, however, they are gradually being supplanted 
by miniscrews.25,26 The small, self-drilling mini-
screws used in the cases described here are con-
venient and provide superior mechanical retention 
for skeletal anchorage.

In patients with skeletal Class III relapse due 
to continued mandibular growth after extraction 
treatment in the early permanent dentition, con-
ventional surgical correction is difficult because 
of the tendency of the maxillary anterior teeth to 
flare, which limits the available amount of setback 
movement. Le Fort I surgery may result in poste-
rior open bite and an unstable occlusal relationship. 
In addition, a long period of postoperative ortho-
dontic treatment is required, and there is a risk of 
injury to vital structures, such as the greater pala-
tal neurovascular bundle, during fracture and 
repositioning of the maxilla,27 as well as of pos-
sible airway complications.28 Finally, limited vis-
ibility in the posterior maxilla makes Le Fort I 
surgery technically demanding, requiring a highly 
experienced surgeon. The ASO procedure used in 
our cases limits the surgery to the maxillary ante-
rior segment and thus results in better facial esthet-
ics. An incision is made only in the buccal area, 
preventing the reduced vascularity and bone necro-
sis that may occur with Le Fort I surgery. Only 
local anesthesia is required for insertion of the 
self-drilling screws.

In maxillary premolar extraction cases, the 
maxillary intercanine width usually needs to be 

expanded for posterior arch coordination during 
presurgical orthodontic treatment. In the cases 
shown here, however, the premolars had been 
extracted during adolescence, and the spaces 
between the premolars and first molars were 
closed by the ASO. Therefore, it was less difficult 
to coordinate the arches after retraction of the 
anterior segments.

Distalization of the entire maxillary arch 
using miniscrew anchorage is another option, but 
only if 3mm or less of movement is needed on each 
side. Additional miniscrews or a miniplate in the 
zygomatic buttress would be required to achieve 
more distalization.29 Distal movement of the entire 
dentition using miniscrew anchorage is com-
monly performed in two separate steps: molar 
distalization followed by anterior retraction. The 
prolonged treatment time can lead to complications 
such as root resorption, loss of alveolar bone, and 
root exposure. In our technique, the palatal mini- 
screw bonded to the premolars is the primary 
anchorage device; supplemental maxillary buccal 
screws are used only to shorten treatment and 
guide tooth movement.

Conclusion

The alternative treatment approach presented 
in this article may be considered in borderline 
cases of Class III relapse where neither orthodon-
tic nor surgical treatment alone will be effective 
because of continued mandibular growth. The 
combination of upper ASO and lower BSSRO with 
miniscrew anchorage avoids the need for more 
invasive surgery, prosthetic reconstruction, or 
additional extractions.
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