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Case Report

Using the Invisalign® system in conjunction with 
extraction for the treatment of Class II malocclusion with 
severe anterior crowding
Lionel Hui Bon Hoa
Invisalign Singapore Pte Ltd, Singapore.

INTRODUCTION

Malocclusion is a frequent occlusal trait observed among children and adolescents.[1-4] Severe 
deviations can prevent proper dentofacial development, leading to dental injury and impaired 
oral function.[5,6] Moreover, maligned dentition can negatively impact the emotional and social 
well-being of adolescents.[7,8] Children and adolescents cite esthetic reasons for seeking treatment 
for their malocclusion[9,10] and concurrent with rapid advancements in orthodontics, patients 
have been increasingly expecting treatment options to be both esthetic and comfortable.[11,12] 
Conventional orthodontic methods and devices such as braces, arch wires, and ligatures are 
associated with an unideal facial appearance[13] and may impede proper dental hygiene, leading 
to periodontal complications.[14,15] Moreover, the discomfort associated with fixed orthodontic 
appliances can impart a negative quality of life in adolescents.[16,17]

Since its approval by the Food and Drug Administration in 1998, the Invisalign® system by 
Align Technology, Inc. (San Jose, CA, USA) has now become an established esthetic alternative 
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to conventional fixed orthodontic appliances.[18,19] Initially 
indicated for minor crowding and spacing, its continuous 
improvement and development of attachment designs such 
as SmartTrack, and auxiliaries such as Power Ridge and 
Precision Cut features, have expanded the capabilities of 
this device. According to the Invisalign® Tooth Movement 
Assessment Overview, the Invisalign system can accomplish 
significant tooth movement, ranging from 20° for molars to 
45° for canine and premolars, root movements of 4 mm for 
anterior and posterior teeth, and extrusions and intrusions of 
2.5 mm for anterior teeth.

Recent systematic reviews have demonstrated that the 
Invisalign system is a viable alternative to conventional 
orthodontic devices for the correction of mild-to-
moderate malocclusion.[20,21] e Invisalign system has also 
demonstrated success in the treatment of extraction cases and 
complex malocclusions.[22-26] While recent enhancements in 
the Invisalign system have resulted in an overall improvement 
in mean accuracy, challenges still persist, like with brackets 
and wires, in achieving certain movements with this treatment 
modality.[27,28] Nevertheless, the transparency and comfort 
of the Invisalign system have been cited by patients as key 
advantages over conventional appliances.[29,30]

is case report details the successful correction of a Class 
II malocclusion, crowding, and dental crossbite with the 
Invisalign system in conjunction with extraction.

PATIENT PROFILE AND DIAGNOSIS

A 14-year-old healthy female patient presented in November 
2015. Her principal esthetic concern was the crowding of 
her upper anterior teeth. She had a mesofacial profile with a 
skeletal Class II relationship. Clinical examination, intraoral 
photographs, and radiographs revealed the following 
dental concerns: (1) Half cuspid Class II canine and molar 
relationship; (2) narrow upper arch; (3) 3 mm deviation to 
the left of the facial midline; (4) overjet and overbite of 4 mm; 
(5) anterior crossbite at tooth 22; (6) lower anterior teeth 
crowding of 4 mm; and (7) upright lower incisors [Figure 1]. 
No functional concerns were reported.

TREATMENT OBJECTIVES

e principal objective was to achieve satisfactory anterior 
guidance by reducing the overjet and overbite and by 
correcting the anterior crossbite. Ancillary treatment goals 
included aligning the upper and lower midline, leveling 
and alignment of arches, and achieving a Class I canine 
relationship to allow adequate canine guidance.

TREATMENT PROGRESS

A treatment plan using the Invisalign system with two 
sets of clear aligners was chosen to achieve the patient’s 

treatment objectives. Due to severe anterior crowding 
and lack of space in the upper arch, extractions of teeth 14 
and 24 were required. As the lower incisors were upright 
without much crowding, no extractions were performed in 
the lower arch, thereby enabling a Class I canine and Class 
II molar relationship. A ClinCheck® treatment plan (Align 
Technology, Inc. San Jose, CA, USA) was developed before 
commencing the orthodontic treatment using the Invisalign 
system. Following the simulated outcomes from the 
ClinCheck treatment plan, attachments were added to the 
following teeth: (1) A rectangular, horizontal, gingival, and 
beveled attachment on tooth 22 to control buccal movement, 
(2) optimized attachments on teeth 13 and 23 for axis control, 
and (3) conventional rectangular vertical attachments on 
teeth 15, 16, 25, and 26 to limit posterior mesialization 
[Figure  2a]. Extraction of teeth 14 and 24 was performed 
after commencing Invisalign treatment. e space closure 
following extraction was corrected by distal movement of 
the canine teeth and mesialization of the posterior teeth 
to achieve a Class II molar relationship [Figure  2b]. In 
addition, slight leveling was conducted on the lower arch. No 
overcorrection was performed during this treatment phase. 
e alignment stage was conducted using 37 upper and 19 
lower aligners, each worn weekly for 9 months. e initial 
treatment phase yielded favorable outcomes, with the closure 
of extraction space, and achievement of teeth alignment 
[Figure 3]; however, a slight posterior open bite was observed 
(2 mm on the left and 1 mm on the right side).

A second ClinCheck treatment plan was developed, and 
based on those results, additional aligners were employed, 
with two conventional horizontal attachments on teeth 
15 and 25 [Figure  4]. During this 4.5-month course, 14 
upper and 15 lower aligners were worn weekly. At the end 
of this refinement phase, posterior teeth were extruded and 
posterior open bite was corrected.

TREATMENT ALTERNATIVES

e principal treatment alternative discussed with the patient 
was non-extraction with expansion, maxillary distalization, 
and interproximal reduction. is approach would have 
yielded a broader upper arch with a broader smile (i.e., no 
black triangles), and a less retrusive profile. Disadvantages 
of this treatment alternative would have involved the risk of 
proclined upper incisors, longer duration of treatment, and 
the potential of not achieving the desired treatment goals 
and, thus, necessitating the extraction of teeth 18 and 28. 
e benefits and shortcomings of using buccal and lingual 
brackets were also discussed with the patient. However, 
since the patient’s concerns were also to do with esthetics 
and comfort, she was pleased to know that the clear aligner 
system could be used to achieve her treatment objectives.
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TREATMENT RESULTS

Post-treatment results after 13.5 months of treatment 
demonstrated that the patient’s treatment objectives were 

met [Figure 5]. After the two treatment stages, ideal overbite 
and overjet were established, a Class I canine and Class II 
molar relationship was achieved, and crossbite was corrected. 
Overall, the patient’s smile was improved after the treatment. 

Figure 2: ClinCheck treatment plan for alignment stage (a) before and (b) after extraction. Attachments are represented as red squares.

a

b

Figure 1: Clinical examination of the initial dental status. Pre-treatment (a) panoramic radiograph, (b) lateral cephalogram, (c) intraoral 
photographs, and (d) extraoral photographs of the facial profile.
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Figure 4: ClinCheck treatment plan for the refinement stage. Red squares represent attachments and blue lines represent Power Ridges.

e patient was satisfied and highly motivated throughout the 
procedure. Furthermore, she was provided fixed and removal 
retainers (Vivera®, Align Technology, Inc., San Jose, CA, USA) 
for life to prevent relapse and to maintain dental position.

DISCUSSION

Clear aligners, such as the Invisalign system, address the 
esthetic concerns associated with conventional methods 
while still maintaining efficacy, especially in less severe cases 
of malocclusion.[20,21] is case demonstrated the successful 
use of the Invisalign system to correct complex anterior 
crowding and skeletal Class II malocclusion in conjunction 
with extraction. By treatment end, ideal overbite and overjet 
were established, crossbite was corrected, and a Class I 
canine relationship was achieved with minimal disruption to 
the patient’s esthetic appearance during treatment. Moreover, 
root axes were well controlled and parallel, despite the 
extractions and space closure procedures.

e ClinCheck treatment plan is not only an important 
tool for assessing a treatment approach but also facilitates 

the monitoring of treatment progress. While the ClinCheck 
program helps in designing the treatment plan, clinicians 
should be aware of the biomechanical basis of the treatment 
and should plan to mitigate the risk of undesirable outcomes. 
However, few studies have recommended overcorrection 
using the Invisalign system, citing the lack of root control.[31-33] 
In this case, an overcorrection of the lower incisor intrusion 
and more labial root torque on the upper incisors could have 
been added at the first ClinCheck treatment plan to avoid 
the posterior open bite. Furthermore, when the second 
ClinCheck plan was developed, the posterior open bite 
could have been corrected using bond buttons and vertical 
elastics without the use of additional aligners. Alternatively, 
mesial attachments on the buccal side of tooth 16 and 
26 could have improved the closure of the posterior bite. 
InvisalignG6 for first premolar extractions has been designed 
to improve therapeutic outcomes of bimaxillary protrusion 
or severe crowding.[34] However, InvisalignG6 protocol was 
not applicable for this case since more than 2 mm (G6, 
maximum anchorage) and even more than 5 mm (G6+, 
moderate anchorage) of posterior mesialization was required 
to achieve Class II molar relationship.

Figure 3: (a) Intra- and (b) extraoral photographs after the alignment stage.

a

b
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While the use of the clear aligner system with tooth extraction 
has yielded satisfactory outcomes, the apparent “tight smile” 
could be a cause for concern. Indeed, this outcome may 
have been circumvented by opting for a non-extraction 
treatment option with conventional methods.[35-37] However, 
for this case, the extent of crowding was considerable and 
required space for the distalization of canines to achieve a 
Class I canine relationship. Few studies have reported the 
successful treatment of complex cases with clear aligners, 
and robust evidence through randomized controlled trials is 
lacking.[24-26] While the Invisalign system can be used to treat 
most malocclusions, complex cases such as a severe deep bite 
or mesialization of molars may require auxiliaries, such as 
temporary anchorage devices or segmental wires.[38,39]

CONCLUSION

is case report demonstrated that the Invisalign system, 
in conjunction with extraction, corrected complex anterior 
crowding and moderate malocclusion in a teenage female 

patient and yielded satisfactory outcomes. e treatment 
was also non-invasive and thus promoted a high degree of 
compliance.
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