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The Biomechanics of Aligner 
Orthodontics in Open-Bite Cases

This article describes three methods of cor-
recting anterior open bite with the Invisalign* sys-
tem and varying biomechanics.

Case 1: Anterior Extrusion
A 27-year-old female presented with the chief 

complaints of anterior open bite and crowded up-
per anterior teeth (Fig. 1). Clinical and radiograph-
ic examination revealed mild upper and lower 
crowding and an anterior open bite, with no evi-
dence of skeletal abnormality.

Although we explained the possibility of ex-
traction treatment, the patient requested that the 

The choice of treatment meth-
ods for open-bite correction 
depends on the age and growth 

status of the patient, as well as the 
type of open bite.1-4 In recent years, 
the efficiency and outcomes of 
open-bite treatment with clear 
aligners have improved marked-
ly,5-11 to the point that even maxil-
lary anterior extrusion can be effec-
tively achieved using aligners and 
attachments.12
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Fig. 1 Case 1. 27-year-old female patient with anterior open bite and mild 
upper and lower crowding before treatment.

*Registered trademark of Align Technology, Inc., San Jose, CA; www.aligntech.com.
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lected vertical rectangular attachments to be 
placed between the upper lateral incisors and ca-
nines, in conjunction with molar anchorage for 
intrusion of the six anterior teeth (Fig. 4).

The attachments were placed two weeks af-
ter the start of aligner wear to allow the patient a 
period of adaptation. Attachments were removed 
five months later. No problems with aligner fit or 
patient compliance were noted during the treat-
ment period.

occlusion be corrected with aligners alone. The 
treatment plan involved a 3mm extrusion of the 
upper and lower anterior teeth, expansion of both 
arches, and myofunctional tongue therapy. No 
overcorrection was planned.

ClinCheck* software was used to predict 
tooth movement and plan attachments, based on 
the findings from the initial exam (Fig. 2). After 
establishing biomechanical requirements in the 
upper and lower anterior regions (Fig. 3), we se-

Fig. 2 Case 1. ClinCheck* treatment 
plan.

Fig. 3 Case 1. Planned biomechanics.
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Fig. 4 Case 1. Invisalign* attachments in place.

Fig. 5 Case 1. A. Patient after 10 months of treatment (continued on next page).
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per and lower crowding and an open bite between 
the premolars, with occlusal contact only in the 
second molar region. No skeletal abnormality was 
observed.

After the patient refused extraction treatment, 
we planned to correct the occlusion with aligners 
alone. The molar region would be intruded 3mm, 
and the premolars and anterior teeth would be ex-
truded 2mm. No overcorrection was anticipated.

Treatment time was 10 months, including one 
refinement phase; a total 42 sets of aligners were 
required (Fig. 5). The occlusion improved as 
planned in the initial ClinCheck, and the correc-
tion remained stable four months after treatment.

Case 2: Anterior Extrusion  
and Molar Intrusion

A 27-year-old female presented with the chief 
complaint of a severe open bite (Fig. 6). Clinical 
and radiographic examination indicated mild up-

Fig. 5 (cont.) Case 1. A. Patient after 
10 months of treatment. B. Superim-
position of pre- and post-treatment 
cephalometric tracings. C. Superim-
position of pre- and post-treatment 
ClinCheck records.

*Registered trademark of Align Technology, Inc., San Jose, CA; 
www.aligntech.com.
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Fig. 6 Case 2. 27-year-old female patient with severe open bite and mild 
upper and lower crowding before treatment.
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of the maxillary anterior teeth and intrusion of the 
molars. This would promote counterclockwise ro-
tation of the mandibular body to establish a normal 
anterior overbite.

After two weeks of aligner treatment to allow 

ClinCheck was used to predict the tooth 
movement and plan attachments (Fig. 7). Consid-
ering the biomechanics involved with a center of 
rotation in the premolar region (Fig. 8), we select-
ed vertical rectangular attachments for extrusion 

Fig. 7 Case 2. ClinCheck treatment plan.

Fig. 9 Case 2. A. After two months of treatment. B. After six months of treatment.

Fig. 8 Case 2. Planned biomechanics.
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Fig. 10 Case 2. Aligners fitting properly after six months (A), nine months (B), and 17 months (C) of treatment.

Fig. 11 Case 2. A. Patient after 22 
months of treatment. B. Superimpo-
sition of pre- and post-treatment 
cephalometric tracings (continued on 
next page).

A B C
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lars and expansion of the upper and lower arches 
were added to the mechanics described in Case 2. 
No overcorrection was planned.

ClinCheck was used to predict tooth move-
ment and plan attachments, based on the pretreat-
ment examination (Fig. 13). After evaluating the 
biomechanics of the case (Fig. 14), we planned to 
flatten the curve of Spee by 1mm and intrude the 
lower left molar by 1mm. The upper premolars 
would be extruded 2mm, and the lower anterior 
teeth would be intruded .5mm; at the same time, 
the upper left molars would be distalized with elas-
tic traction and upper anterior torque control. 
Counterclockwise rotation of the mandibular body 
was planned to establish an anterior overbite.

To allow the patient time to adapt to aligner 
wear, the attachments were placed after two weeks 
of treatment. Lingual buttons were bonded to the 
upper right and lower left first molars for elastic 
attachment. To establish a Class I molar relation-
ship, the lower molars were distalized using Class 
III elastics on the right and Class II elastics on the 
left. The anterior open bite gradually improved, 
with no improper fit of the aligners noted during 
treatment (Fig. 15).

patient adaptation, the attachments were bonded. 
The open bite improved gradually (Fig. 9), and we 
observed no improper fit of the aligners (Fig. 10).

Treatment was completed in 22 months, in-
cluding one refinement phase, requiring a total 
120 sets of aligners (Fig. 11). The occlusion im-
proved as simulated by the ClinCheck plan. Two 
months after treatment, the correction remained 
stable. Cephalometric superimpositions con-
firmed counterclockwise rotation of the mandib-
ular body.

Case 3: Anterior Extrusion, 
Molar Intrusion, and 
Maxillary Molar Distalization

A 28-year-old female presented with the 
chief complaints of anterior open bite and lower 
anterior crowding (Fig. 12). Clinical and radio-
graphic examination showed mild upper and low-
er crowding and an anterior open bite; skeletal 
evaluation found mild maxillary protrusion.

Because the patient refused extraction treat-
ment, we planned to correct the occlusion with 
aligners alone. Distalization of the maxillary mo-

Fig. 11 (cont.) Case 2. C. Superimpo-
sition of pre- and post-treatment 
ClinCheck records.

C
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Fig. 12 Case 3. 28-year-old female patient with anterior open bite, mild up-
per and lower crowding, and slight maxillary protrusion before treatment.
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Fig. 13 Case 3. ClinCheck treatment plan.

Fig. 14 Case 3. Planned biomechanics.

Fig. 15 Case 3. A. After three months of treatment. B. After five months of treatment (continued on next page).
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Fig. 15 (cont.) Case 3. C. After eight months of treatment. D. After 18 months of treatment.

Fig. 16 Case 3. A. Patient after 26 months of treatment (continued on next page).
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Discussion
Open-bite treatment can involve anterior 

extrusion, molar intrusion, or both.13-15 Conven-
tional fixed appliances have generally produced 
insufficient molar intrusion14 and may require the 
use of a transpalatal arch, miniscrews, or head-
gear for anchorage, making treatment more com-
plex and sometimes requiring additional patient 
cooperation.16

Aligner treatment can be more effective be-
cause the anterior extrusion and molar intrusion 

Treatment was completed in 26 months, in-
cluding 24 months of elastic wear, using 125 sets 
of aligners (Fig. 16). One refinement phase was 
needed. The occlusion improved as planned in 
the ClinCheck, and Class I canine and molar oc-
clusions were established. Twelve months after 
the completion of orthodontic treatment, the oc-
clusion was stable. Cephalometric tracings 
showed an improved overjet in the maxillary an-
terior region and a counterclockwise rotation of 
the mandibular body.

Fig. 16 (cont.) Case 3. A. Patient af-
ter 26 months of treatment. B. Super-
imposition of pre- and post-treatment 
cephalometric tracings. C. Superim-
position of pre- and post-treatment 
ClinCheck records.
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can be performed simultaneously. Although ante-
rior extrusion was once considered too difficult to 
achieve with aligners, Schupp and colleagues re-
ported successful results using attachments in 
2010,12 greatly expanding the indications for ortho-
dontic aligner treatment.

In our Cases 2 and 3, which required molar 
intrusion, the treatment mechanics were more dif-
ficult because the front occlusal plane could not be 
flattened; the difference in the amount of intrusion 
between the right and left sides would have gener-
ated a cant of the occlusal plane. The advantage of 
molar intrusion with aligners is that an occlusal 
force can be applied along with the desired tooth 
movement, since the aligners cover the occlusal 
surfaces. In addition, if the anchorage region is 
amplified in computer simulation, the aligner tray 
margin can be sharpened by cutting it on the pal-
atal side of the upper anterior teeth, which also 
improves tongue placement. Any counterclockwise 
rotation of the mandible accompanying the molar 
intrusion will not interfere with correction of the 
anterior overbite, as can occur when using conven-
tional orthodontic brackets.

Because aligner treatment is capable of not 
only vertical but horizontal tooth movement, it 
can be used to execute complex biomechanics in 
a patient with skeletal open bite—one of the most 
difficult orthodontic conditions to treat in adults. 
Orthognathic surgery was once widely applied to 
correct severe anterior overbites. Although a 
“surgery-first” approach can shorten the ortho-
dontic phase of treatment,17,18 many patients still 
reject such an invasive procedure. In each of the 
three cases described here, aligner treatment im-
proved both the anterior open bite and the pa-
tient’s esthetic appearance.
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