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In adult cases of deep bite requiring retraction of the maxil-
lary anterior teeth, bringing about vertical intrusion using an 
aligner appliance alone is considered difficult. The present 
case involved a patient with Angle Class II, division 2 malocclu-
sion, presenting with the chief complaints of excessive gingival 
display and crowding. Temporary anchorage devices were 
placed in the maxillary alveolar gingiva, and intrusion of the 
maxillary anterior teeth was performed using precision cuts 
and traction via elastics in the anterior region of the aligner. 
This report presents the treatment results that were achieved 
in a short period of time using these mechanics. 

Introduction

Class II malocclusion is common among the population of 
Japan and other Asian countries, often in association with 
deep bite. Some Class II patients also have a 'gummy smile' 
with gingival exposure ≥ 4 mm when smiling1. In cases of 
adult mandibular retrusion, where no further mandibular 
advancement can be expected, such cases require retrac-

tion of the maxillary anterior teeth with simultaneous intru-
sion. Orthodontic intrusion is classified as relative intrusion 
by crown tipping or absolute intrusion by vertical move-
ment of the root in the direction of the tooth axis. In adult 
cases of deep bite requiring retraction of the maxillary an-
terior teeth, bringing about vertical intrusion using an 
aligner appliance alone is considered difficult2, as palatal 
root torque is also required3. The use of palatal bite ramps 
on the maxillary anterior teeth is the treatment of choice to 
achieve vertical intrusion with regular aligners, but this 
force system has low predictability, depending as it does on 
biting, and the resulting orthodontic force is thus intermit-
tent. To ensure reliable treatment outcomes within a 
shorter time period, a force system that exerts continuous 
orthodontic force using temporary anchorage devices 
(TADs) for anchorage is needed. When a fixed appliance is 
used, adequate results can reportedly be obtained from 
intrusion using elastic chains with TADs in the maxillary al-
veolar gingiva4-9. Here, the present author reports satisfac-
tory results from treatment using TADs with an aligner ap-
pliance applying similar mechanics.

Case presentation

The patient was a 21-year-old woman with the chief com-
plaints of crowding and excessive gingival display (Fig 1). On 
extraoral examination, the profile showed tension in the 
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lower lip when the lips were closed. The frontal view showed 
bilateral symmetry, and excessive gingival display with gin-
gival exposure of 4 mm in the maxillary anterior region. 
 Intraoral examination showed a deep bite due to excess 
horizontal and vertical overlap. The molar relationship was 
Class II on the right and Class II tendency on the left. In add-
ition, scissor bite of the right second molars and crowding of 
the maxillary and mandibular anterior teeth were apparent. 

no tooth root abnormalities were evident from pano-
ramic radiography (Fig 2). With regard to the number of 

teeth, no third molar tooth germ was observed in the max-
illary right position. Analysis of the lateral cephalogram 
showed skeletal Class II (AnB 7.5 degrees) high-angle (man-
dibular plane angle 38 degrees). The incisor axis showed 
palatal inclination for the maxillary teeth and labial inclin-
ation for the mandibular teeth. The upper lip showed retru-
sion and the lower lip showed protrusion with respect to 
the E-line, with poor balance between the upper and lower 
lips. Based on these findings, the patient was diagnosed 
with Angle Class II, division 2 with excessive gingival display.

Figs 1a to h  Pretreatment photographs.
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Treatment plan
Aligners (Invisalign; Align Technology, San Jose, CA, USA) 
were used in accordance with the expressed desires of the 
patient for an aesthetically acceptable orthodontic appli-
ance. The treatment plan was formulated using analysis of 
existing types of orthodontic treatment as well as simula-
tion software (ClinCheck; Align Technology) (Fig 3).
 • On the right side, the plan was to correct the canine re-

lationship to full Class II and achieve a Class II finish 
through extraction of the maxillary right second pre-
molar (tooth 15 according to FDI notation), as this would 
help provide space for alignment of the maxillary right 
second molar (tooth 17), which exhibited scissor bite. 
Class III elastic was used (to the distal) to upright the 
mandibular right second molar (tooth 47). The maxillary 
right third molar (tooth 18) was awaiting eruption dur-
ing the retention period.

 • Another treatment plan was considered to achieve 
Class I, by extraction of the maxillary right third molar 
and distalisation of the maxillary right molars (teeth 16 
to 18). However, at the request of the patient, extraction 
of the maxillary right second premolar was selected, as 
this would be advantageous in avoiding the surgical in-
vasiveness of extracting the impacted maxillary right 
third molar and shortening the treatment period.

 • On the left, bearing in mind that no third molar was 
present, the aim was to achieve Class I through distali-
sation of the maxillary molars in association with inter-
proximal enamel reduction (IPr).

 • Intrusion and retraction of the maxillary anterior teeth 
were performed using TADs (ACr; BioMaterials korea, 
Seoul, korea). These were placed bilaterally in the max-
illary alveolar gingiva. Precision cuts were made, and 
full-time traction was provided by elastics when the 

Figs 2a and b  Pretreatment radiographic 
examination. a b
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Figs 3a to f  First ClinCheck simulation: (a-c) initial and (d-f) final.
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aligners were worn. In the first stage, the amount of in-
trusion of the maxillary anterior teeth was set at 2 mm, 
taking into account improvement of the gingival display. 

 • For the scissor bite on the right side, the plan was to 
apply extra crown torque to the maxillary and mandibu-
lar right second molars using cross elastics as required.

 • Crowding of the mandibular anterior teeth was reduced 
while carrying out flaring to improve the deep bite. Bite 
ramps were fitted to the palatal side of the maxillary 
anterior teeth to provide efficient intrusion of the an-
terior mandibular teeth. IPr (0.5 mm) was performed 
for the mandibular left molars that were crowded due 
to lack of alignment space.

Treatment progress
In the first stage, the deep bite was proactively improved 
(Fig 4). One miniscrew (diameter, 1.3 mm; length, 6.5 mm) 

was placed on either side, and intrusion of the maxillary 
anterior teeth was commenced by means of elastics (1/8”, 
4.0-oz force)10. Monitoring was performed at each examin-
ation to ensure that no pulpitis had occurred in the maxil-
lary anterior teeth as a result of the intrusion. With the an-
terior mandibular teeth, flaring was induced at the same 
time as improvement of the mandibular crowding. Class III 
elastic was used for 4 months, until the maxillary right sec-
ond molar was upright.

In the second stage, the amount of intrusion of the an-
terior maxillary teeth was checked and absence of root re-
sorption was confirmed on the cephalogram, and a treat-
ment plan was again drawn up for intrusion of the anterior 
maxillary teeth11. Class II elastics were also used on both 
sides to reduce the horizontal overlap (Fig 5). 

In the third stage, a decision was made to maintain the 
positions of the maxillary anterior teeth, as no further intru-
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Figs 4a to c  Treatment progress photographs at 1 month.

Figs 5a to c  Treatment progress photographs with aligner at 8 months.

Figs 6a to c  Treatment progress photographs at 14 months.
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sion of the maxillary anterior teeth was evident from the 
previous plan. Cross elastics were used, as insufficient im-
provement was seen in the scissor bite on the right side 
(Fig 6). Following treatment, a bonded retainer was fitted 
between the maxillary central incisor and mandibular ca-
nine. A bite plate–type retainer was used for the maxilla12.

Treatment overlap
A total of 69 (21 + 23 + 25) aligner stages were used. The 
patient showed good compliance with aligner use time, and 

the treatment period was 18 months (Fig 7). Crowding was 
improved and the amount of gingiva exposed during smil-
ing was reduced, and the patient was fully satisfied with the 
aesthetic appearance. no evidence of root resorption of the 
anterior maxillary teeth was noticeable on the panoramic 
radiographs (Fig 8). Cephalometric superposition con-
firmed 1.5 mm vertical intrusion and 1.0 mm retraction of 
the maxillary anterior teeth, and 1.5 mm intrusion and 
3.0 mm flaring of the mandibular anterior teeth. For the 
maxillary first molar, 2.5 mm of mesial movement was ob-

Figs 7a to h  Posttreatment photographs.
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served on the right side and 1.0 mm of distal movement on 
the left side. In closure of the maxillary right second pre-
molar extraction space, movement of the tooth body was 
planned, but slight tipping became evident. The inclination 
of the maxillary anterior teeth was improved by 3 degrees 
on U1-Sn, and appropriate horizontal and vertical overlap 
were obtained (Fig 9). The molar relationship showed satis-
factory occlusion of full Class II on the right side and Class I 
on the left. The E-line to lip balance of the upper and lower 
lips was improved.

Figs 8a and b  Posttreatment radiographic 
examination.a b

Discussion

In cases of clear aligner orthodontic treatment where intru-
sion of the maxillary anterior teeth is necessary, the degree 
of difficulty varies according to whether relative intrusion is 
possible. The most straightforward cases are those in which 
the anterior teeth are made to intrude, while anterior teeth 
with palatal inclination are tipped in a labial direction13. 
Following these are cases in which anterior teeth with labial 
inclination are tipped in a palatal direction. The most diffi-

Figs 9a to c  Cephalometric superimposition (pretreatment in grey, posttreatment in red) and smile line change.
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cult cases are those in which palatally inclined anterior 
teeth are made to intrude while applying retraction (Fig 10). 
This is because vertical intrusion carried out with aligners 
alone results in the application of a strong moment to the 
molars, as the anchorage, and can cause mesial tipping of 
the molars. Using TADs as anchorage is advisable to avoid 
this undesirable reaction. In the present case, the amount 
of vertical intrusion of the maxillary anterior teeth was 
1.5 mm. The amount of true intrusion of maxillary anterior 
teeth with deep bite has been reported as up to around 
1.5 mm14, and sufficient intrusion was thus considered to 
have been obtained in the present case. Due to the camou-
flage treatment of skeletal Class II, the improvement of 
inclin ation of the maxillary anterior teeth was small.

For the placement of the miniscrew used to achieve in-
trusion of the maxillary anterior teeth, insertion in the at-
tached gingiva between the lateral incisor and canine on 
the right and left sides is recommended (Fig 11). One advan-
tage of such placement is that it is easy to ascertain the 
anatomical position of the anterior tooth roots under ob-
servation with the naked eye, so that there is little risk of the 
screw erroneously coming too close to the tooth roots, even 
without preparing a surgical guide15. A second advantage is 
that few problems are encountered with inflammation of 
soft tissues, such as the oral mucosa or frenulum of the 

Table 1  Cephalometric measurements

Measurement Norm Initial Final Change

Skeletal SnA (degrees) 82.0 73.0 73.0 0.0

SnB (degrees) 80.0 65.5 65.5 0.0

AnB (degrees) 2.0 7.5 7.5 0.0

MP-FH (degrees) 28.2 37.0 37.0 0.0

Dental U1-Sn (degrees) 104.0 85.0 88.0 3.0

U1-APo (mm) 6.2 7.5 6.5 −1.0

L1-MP (degrees) 90.0 90.0 103.0 13.0

L1-APo (mm) 3.0 0.0 3.0 3.0

Horizontal overlap (mm) 2.5 6.5 2.5 −4.0

Vertical overlap (mm) 2.5 5.5 2.5 −3.0

Soft tissue E-line to upper lip (mm) 1.0 −3.5 −2.5 1.0

E-line to lower lip (mm) 2.0 0.5 −1.0 −1.5

Fig 10  Difficulty of deep bite correction.

upper lip16. From a biochemical perspective, the positions 
of the heads of the miniscrews on which the elastics are 
hooked are aligned with the centre of resistance of the 
maxillary anterior tooth roots in the sagittal plane17, and 
such a position can therefore be considered effective for 
vertical intrusion. In the present case, the force system with 
elastics pulling from both sides provided retraction while 
intruding the maxillary anterior tooth towards the tooth 
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axis, ensuring the screw was never in the vicinity of the 
tooth root during movement. These mechanics provide a 
continuous force system, and the treatment period can be 
considerably shortened to 18 months.

Conclusion

Vertical intrusion of maxillary anterior teeth carried out with 
aligners alone is difficult. TADs placed in the maxillary alveo­
lar gingiva combined with aligner treatment were effective 
for controlling vertical intrusion of the maxillary anterior 
teeth in an adult case of Class II, division 2 with extraction.
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