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in Teenage Patients Using 
the Invisalign System

Case Report

A 12-year-old female presented with the 
chief complaint of upper and lower anterior crowd-
ing (Fig. 1). She wished to avoid any surgical pro-
cedures, including tooth extraction. Extraoral find-
ings included frontal facial symmetry and lateral 
concavity; there was no tension of the orbicular 
muscle during lip closure. Intraoral examination 
found high upper canines on both sides, a palatal-
ly displaced upper right lateral incisor, and lower 
anterior crowding. The midlines of the upper and 
lower dentition were shifted in centric occlusion.

Cephalometric analysis indicated a reduced 
mandibular plane angle, gonial angle, and inter-
incisal angle (Table 1). The diagnosis was anteri-
or crowding and malocclusion due to premature 
contact.

The results of orthodontic treat-
ment with clear aligners have 
improved markedly in recent 

years, as demonstrated by numer-
ous cases.1-8 Outcomes have been 
favorable not only in adults, but also 
in young patients.9 The following 
case demonstrates how a teenage 
patient can be treated with the Invis-
align* system using a nonextraction 
approach involving upper molar dis-
talization.
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Fig. 1 12-year-old female patient with upper and lower crowding, high upper 
canines, and palatally displaced upper right lateral incisor before treatment.
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Considering the overall discrepancy between 
the upper and lower dentition, the nonextraction 
treatment plan would involve expansion of the up-
per arch within the alveolar bone and molar dis-
talization to achieve a Class I occlusal relationship. 
Clear aligners would be used for improved esthet-
ics and oral hygiene.

Tooth movement was predicted by Clin-
Check* simulation (Fig. 2), and the aligners were 

fabricated (Fig. 3). The patient was instructed to 
wear the aligners 20 hours per day and to change 
aligners every seven to 10 days. Our usual protocol 
is to place any attachments after two aligners have 
been worn, allowing the patient time to adjust. In 
this case, rectangular attachments were bonded to 
the upper canines for more secure aligner reten-
tion, as well as to the upper first premolars and 
lower first molars to prevent rotation, mesial incli-
nation, and extrusion of these teeth during upper 
molar distalization (Fig. 4). Hooks and buttons 
were also placed on both upper first premolars and 

TABLE 1
CEPHALOMETRIC ANALYSIS

 Japanese Norm Pretreatment Post-Treatment

SNA 82.0° 82.0° 81.0°

SNB 80.0° 81.0° 80.0°

ANB	 2.0°	 −2.5°	 1.5°

U1-SN 104.0° 109.0° 105.0°

Fig. 2 ClinCheck* treatment plan.

*Registered trademark of Align Technology, Inc., San Jose, CA; 
www.aligntech.com.
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Fig. 3 First set of aligners.*

Fig. 4 Attachments placed with aligner 3.

TABLE 2
UPPER ARCH WIDTH

 Pretreatment Post-Treatment Change

Canine to canine 34.0mm 39.0mm +5.0mm

First	premolar	to	first	premolar	 37.0mm	 46.5mm	 +9.5mm

Second premolar to second premolar 45.5mm 52.5mm +7.0mm

First	molar	to	first	molar	 52.0mm	 56.5mm	 +4.5mm

*Invisalign, registered trademark of Align Technology, Inc., San Jose, CA; www.aligntech.com.
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out over the final three months of treatment.
Total treatment time was 19 months (Fig. 6). 

The treatment phase required 69 sets of aligners 
and the refinement phase, 23 sets. The patient was 
cooperative from the beginning and experienced 
no problems with the aligners, which fit well 
throughout treatment (Fig. 7). The teeth moved as 
predicted in the ClinCheck simulation (Fig. 8). The 
upper arch was successfully expanded (Table 2), 

both lower first molars for elastic traction.8 Later-
al expansion of the upper arch would be performed 
simultaneously using the aligners and elastics. At 
this point, the patient was instructed to change 
aligners every five days.

The arch width between the upper canines 
was expanded over the course of 16 months, cre-
ating space for the upper right canine and left lat-
eral incisor (Fig. 5). Further detailing was carried 

Fig. 5 A. After six months of treat-
ment. B. After 10 months of treat-
ment . C.  Af ter  11 months of 
treatment. D. After 14 months of 
treatment. E. After 18 months of 
treatment.
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Fig. 6 Patient after 19 months of treatment. 
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and the crowding was resolved (Fig. 9). A Class I 
occlusal relationship was achieved by means of the 
midline correction and upper molar distalization 
(Table 1).

The occlusal relationship remained stable 
two years after treatment (Fig. 10). We recom-

mended that the third molars be extracted after 
growth was completed.

Discussion
When providing orthodontic treatment to a 

Fig. 7 Proper aligner fit.

Fig. 8 Post-treatment ClinCheck  
records.
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Fig. 9 A. Upper arch width before treatment. B. Expanded arch after treatment.

Fig. 10 Patient two years after treatment.
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young patient, it is important to identify the indi-
vidual’s normal occlusion. This will help ensure 
that the patient’s orofacial function and shape are 
in harmony with each other for optimal esthetics. 
Because maxillofacial development is correlated 
with growth, it is also crucial to consider the 
growth potential of the jaw before proceeding with 
treatment.10

In clear aligner treatment, the teeth are 
moved gradually within the range of the physio-
logical periodontal membrane, minimizing occlu-
sal pain. Functional physiological pressure on the 
jaw can be maintained during occlusion, so that 
development is less likely to be affected. Aligners 
can be used to facilitate orthodontic treatment 
during any growth phase, since they do not impede 
physiological jaw growth.

Removable aligners promote oral hygiene, 
thus avoiding caries and subsequent restorations. 
In addition, fewer morphological changes to the 
dental crowns and occlusal adjustments will be 
needed. The aligner covers the crowns during tooth 
movement, effectively preventing enamel chipping 
from premature contact and thereby reducing pa-
tient anxiety when the occlusion is unstable.

Extraction treatment is often preferred in 
cases of severe anterior crowding because of the 
limited space for tooth movement in the alveolar 
bone. If the patient refuses extractions, however, 
an appliance such as a headgear has traditionally 
been used to move the molars distally.11 The ad-
vantage of aligner treatment is that it not only 
avoids extractions, but also makes compliance eas-
ier for a young patient. Anchorage control is less 
complicated when tooth movement is simulated 
accurately, enabling molar distalization that was 
once considered difficult to achieve.12,13




