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Lower-Incisor Extractions

Orthodontic camouflage treatment of an 
adult patient with moderate Class III malocclusion 
can often be facilitated by the extraction of a low-
er incisor.3 There is some evidence that the results 
achieved with lower-incisor extractions are more 
stable than those produced by premolar extrac-
tions.4 When deciding which incisor to extract, 
however, the clinician must consider the arch-
length discrepancy, the periodontal and dental 
status, and the relationship of the dental midlines 
to each other and to the midfacial axis.5

Situations in which extraction of a lower inci-
sor may be considered as part of an orthodontic 
treatment plan include:

The aim of adult orthodontic treatment has been 
described as a balance among tooth alignment, 

occlusal contact, dentofacial esthetics, function, 
and relative stability.1 There are three main groups 
of adult patients: those who have had orthodontic 
treatment in their teens but experienced relapse, 
those who have never been treated, and older pa-
tients who may need orthodontics in conjunction 
with multidisciplinary treatment involving restora-
tions. A recent survey estimated that 45% of adults 
were dissatisfied with their dental appearance, 
with 20% considering some form of orthodontic 
treatment to improve the alignment of their teeth.2

Recent advances in Invisalign* design and 
materials have made adult orthodontics far more 
appealing in a wider range of cases. This article 
demonstrates the use of the Invisalign system for 
the correction of Class III malocclusion after ex-
traction of a lower incisor.

*Registered trademark of Align Technology, Inc., San Jose, CA; 
www.aligntech.com.
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Fig. 1 Case 1. 32-year-old female patient with skeletal Class III malocclusion before treatment.
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Kokich and Shapiro strongly advocated the 
use of a diagnostic setup in lower-incisor-extrac-
tion cases to predict the precise occlusal result.3 
Although this would traditionally have been car-
ried out by a laboratory technician, it is now pos-
sible to visualize a treatment result in three dimen-
sions using Invisalign’s ClinCheck** software, as 
the following two cases demonstrate.

Case 1

A 32-year-old female presented with the chief 
complaints of irregular front teeth and an inability 
to bite in the front because the lower teeth were 
ahead of the upper teeth. Clinical examination 
showed a Class III incisor relationship on a Class 
III skeletal base, with average lower-anterior facial 
height and a deficient Frankfort-mandibular plane 
angle (Fig. 1). The overjet was –2mm to the upper 
left lateral incisor; the overbite was reduced but 
incomplete, with an anterior open bite measuring 
2mm at its worst point. We noted mild upper and 
moderate lower crowding, a lower midline shift to 
the left, and a bilateral buccal crossbite tendency. 
The panoramic x-ray demonstrated proper alveolar 
bone levels and root morphology, along with the 
presence of all permanent teeth except for the low-
er left lateral incisor, which had previously been 
extracted. Cephalometric analysis confirmed a 
Class III skeletal base with normally inclined upper 
incisors and retroclined lower incisors (Table 1).

• An anomalous number of anterior teeth, as with 
a supernumerary lower incisor.
• A discrepancy in tooth size involving peg-
shaped or missing upper lateral incisors.
• Ectopic eruption, severe malpositioning, trans-
position, or exclusion of a lower incisor.
• Significant gingival recession or labial dehis-
cence of a lower incisor.
• A Class I case with moderate lower-anterior 
crowding of as much as 5mm (although a residual 
overjet may result).
• A moderate Class III malocclusion with an 
edge-to-edge occlusion or anterior crossbite tend-
ing toward anterior open bite.

Extraction of a lower incisor is contraindi-
cated in the following clinical situations:
• Excessive overjet that would be worsened by the 
extraction.
• A deep bite that would be further deepened by 
closure of the extraction space.
• A triangular lower incisor whose extraction 
could result in a loss of gingival papilla between 
the remaining incisors.
• A space requirement of less than 3mm, which 
would be better managed by interproximal enam-
el reduction than by extraction.
• A lower-anterior tooth-size discrepancy in 
which extraction of a lower incisor could create a 
mandibular deficiency, making it difficult to ob-
tain an ideal anterior occlusion.
• High insertion of the lower labial frenum, which 
could lead to gingival recession of a tooth moved 
into this region.

**Trademark of Align Technology, Inc., San Jose, CA; www.
aligntech.com.

TABLE 1
CASE 1 CEPHALOMETRIC ANALYSIS

 Pretreatment Post-Treatment Change

SNA 84.0° 83.5° –0.5°
SNB 87.0° 86.5° –0.5°
ANB –3.0° –3.0° 0.0°
SN-Maxillary plane 4.0° 4.0° 0.0°
MMPA 18.0° 18.5° 0.5°
U1-Maxillary plane 107.0° 114.5° 7.5°
L1-Mandibular plane 86.0° 84.0° –2.0°
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Fig. 2 Case 1. A. Pretreatment ClinCheck.** B. Projected post-treat-
ment ClinCheck. C. Attachment ClinCheck.

**Trademark of Align Technology, Inc., San Jose, CA; www.aligntech.com.
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Because the patient did not want to wear 
visible appliances, treatment was planned with 
the Invisalign system. Space would be created in 
the upper arch by proclination of the upper inci-
sors and a modest amount of expansion. Extrac-
tion of the lower right central incisor, which was 
the most proclined and had the least satisfactory 
gingival contour of the remaining incisors, would 
provide space for relief of the lower crowding, 
while the incisor relationship would be corrected 

Fig. 3 Case 1. Activation angle of optimized at-
tachments.

Fig. 4 Case 1. After eight months of treatment.

Fig. 5 Aligner with tooth-colored pontic made of 
polyvinyl siloxane (PVS) material.
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Fig. 6 Case 1. A. Patient after 16 months of treatment (continued on next page).

A
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and improve the smile line and incisor display. 
Beveled vertical rectangular attachments (5mm 
high, 2mm wide, 1.25mm thick) were bonded to 
the lower right first premolar, lower right second 
premolar, and lower left second premolar to im-
prove mechanical retention while derotating the 
premolars. Power ridges were placed on the upper 
anterior teeth to allow lingual (palatal) root torque 
of the right lateral incisor (13°), left central incisor 
(7°), and left lateral incisor (16°). (A maximum 1° 
of root torque can be achieved with each successive 
aligner.)

A series of 29 aligners was fabricated, and 
the patient was instructed to wear each pair at least 
20 hours a day for two weeks (Fig. 4). To promote 
root uprighting, sequential staging was per-
formed—the teeth on either side of the extraction 
space were moved by the first three to four align-
ers, using the rest of the arch as anchorage, before 
the remaining teeth were repositioned.

The Invisalign pontic system was used as a 
visual substitute for the extracted incisor (Fig. 5). 
A bonding adhesive is applied to the inner surface 
of the aligner tray and let dry for 60 seconds before 
the tooth-colored PVS pontic is positioned in the 
aligner and allowed to set for five minutes. In the 
final stages, as the lower-incisor extraction space 
was closed, the pontic was omitted.

Toward the end of treatment, composite but-
tons were bonded to the upper first molars and 
lower canines, and the aligner trays were modified 
for attachment of Class III elastics for finishing. 
Three refinement aligners were required.

After a total 16 months of treatment, upper 
3-3 and lower 4-4 fixed retainers were bonded, and 
vacuum-formed retainers were delivered to be 
worn at night.

The arches were well aligned, with positive 
overjet and improved overbite (Fig. 6, Table 1). A 
good esthetic result was achieved after closure of 
the lower-incisor extraction space. The panoram-
ic radiograph confirmed bodily tooth movement, 
with the roots of the remaining lower incisors 
almost completely parallel. A periapical radio-
graph showed no apical pathology of the lower 
right lateral incisor, as was suggested by the pano-
ramic x-ray.

by minor retroclination. The objective was to 
maintain the Class III molar relationships and 
improve the overbite, accepting a lower midline 
discrepancy.

Polyvinyl siloxane (PVS) impressions and a 
silicone bite registration were sent to Align Tech-
nology for the creation of pretreatment and pro-
jected end-of-treatment ClinChecks (Fig. 2A,B). 
We asked for slower staging to reduce the rate of 
tooth movement by half, to .15mm per aligner.

Invisalign attachments are designed to pro-
vide 3D control of various tooth movements (Table 
2). In this case, to promote space closure and pre-
vent tipping, vertical rectangular attachments 
(5mm high, 2mm wide, 1mm thick) were bonded 
to the lower left central and right lateral incisors, 
and optimized rotation attachments were bonded 
to the upper canines  (Fig. 2C). Optimized rotation 
attachments were placed on the lower canines to 
provide a more acute activation angle between the 
aligner and the surface area of the attachments 
(Fig. 3), with 27.5° of rotation programmed for the 
right canine and 24.6° for the left canine. Because 
the upper right central incisor, upper right lateral 
incisors, and upper left lateral incisor were lin-
gually tipped compared to the upper left central 
incisor, optimized extrusion attachments were 
bonded to these teeth for .5mm, .9mm, and 1.0mm 
of extrusion, respectively. This ClinCheck pro-
gramming would help close the anterior open bite 

Fig. 6 (cont.) Case 1. B. Superimposition of 
cephalometric tracings.

B
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Fig. 7 Case 2. 37-year-old male patient with Class III incisor relationship on Class I skeletal base before 
treatment.



437VOLUME XLIX NUMBER 7

Needham, Waring, and Malik

ly crowded, with proclined incisors and a left first 
premolar in buccal crossbite. The lower posterior 
dentition had been extensively restored. The pre-
treatment panoramic x-ray confirmed the presence 
of all permanent teeth, with normal alveolar bone 
levels and root morphology. Cephalometric analysis 
confirmed the Class I skeletal base and slightly 
proclined upper incisors (Table 3).

Invisalign treatment was designed to create 
space in the upper arch by controlled proclination 
of the incisors. In the lower arch, extraction of the 
left lateral incisor, which was the most proclined 

Case 2

A 37-year-old male presented with the chief 
complaint of irregular front teeth and an almost 
edge-to-edge bite. Clinically, he demonstrated a 
Class III incisor relationship on a Class I skeletal 
base, with average lower-anterior facial height and 
a normal Frankfort-mandibular plane angle (Fig. 
7). The overjet was 1.5mm to the upper right central 
incisor, and the overbite was complete. The upper 
arch was moderately crowded, with a mesiolabially 
rotated left lateral incisor; the lower arch was mild-

TABLE 2
INVISALIGN ATTACHMENTS

Attachment Description 

Vertical rectangular 1mm-thick conventional attachment, 
bonded to teeth adjacent to extraction 
site for space closure and root uprighting.

Optimized extrusion Customized attachment for extrusion of 
upper and lower incisors and canines.

Optimized rotation Customized attachment for derotation of 
upper and lower canines and premolars.

TABLE 3
CASE 2 CEPHALOMETRIC ANALYSIS

 Pretreatment Post-Treatment Change

SNA 82.5° 84.0° 1.5°
SNB 79.5° 80.0° 0.5°
ANB 3.0° 4.0° 1.0°
SN-Maxillary plane 8.0° 8.0° 0.0°
MMPA 31.0° 31.0° 0.0°
U1-Maxillary plane 117.5° 120.0° 2.5°
L1-Mandibular plane 84.0° 81.0° –3.0°
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Fig. 8 Case 2. A. Pretreatment ClinCheck. B. Projected post-treat-
ment ClinCheck. C. Attachment ClinCheck (continued on next page).
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Class III incisor relationship and the achievement 
of positive overjet and overbite. No refinement 
aligners were needed.

After a total 17 months of treatment, upper 
2-2 and lower 3-3 fixed retainers were bonded, and 
vacuum-formed retainers were prescribed for 
nighttime wear.

Post-treatment records showed well-aligned 
arches with a correct incisor relationship, Class I 
buccal segments, and a slight residual overjet (Fig. 
9, Table 3). The panoramic x-ray indicated bodily 
tooth movement rather than simple tipping move-
ments, with parallel incisor roots adjacent to the 
extraction site thanks to the use of vertical rectan-
gular attachments and sequential staging.

Discussion

When Invisalign was introduced, it seemed 
to offer a simple solution for the treatment of mild-
to-moderate malocclusions. Although there is still 
a lack of high-quality evidence for evaluation of 
the Invisalign system,6 the development of im-
proved attachments and the ability to incorporate 
intermaxillary elastics have significantly improved 
the scope of cases that may be treated. In addition, 
the introduction of SmartTrack* aligner material 
in 2013 has provided more constant force applica-
tion, greater elasticity, more precise aligner fit, and 
improved patient comfort. Clear aligners are espe-
cially popular among adults because they are more 
esthetic, comfortable, and easily maintained than 
fixed appliances. Of course, since compliance with 

in the segment and showed signs of labial gingival 
recession, would provide space for relief of crowd-
ing and correction of the incisor relationship. The 
aim was to achieve Class I molar relationships with 
a lower incisor bisecting the upper central incisors.

Pretreatment and projected end-of-treatment 
ClinChecks were generated and presented to the 
patient (Fig. 8A,B). The teeth were programmed 
for no more than .15mm of movement per stage—
about half the maximum rate.

Vertical rectangular attachments (5mm high, 
2mm wide, 1mm thick) were placed on the lower 
left central incisor and left canine to promote up-
righting and space closure (Fig. 8C). An optimized 
extrusion attachment was bonded to the upper left 
lateral incisor; optimized rotation attachments 
were placed on the upper right first premolar, up-
per left first premolar, upper left second premolar, 
and lower right first premolar. Horizontal rectan-
gular attachments (3mm high, 2mm wide, 1mm 
thick) were bonded to the lower right second pre-
molar and left first premolar to promote intrusion 
of the lower anterior teeth. These attachments lock 
the aligners in place and prevent posterior dislodg-
ment while intrusive forces are applied to the in-
cisal edges of the anterior teeth. Additional me-
sial root tip and distal crown tip were prescribed 
for the teeth adjacent to the extraction space, as in 
Case 1, but no power ridges were used.

A series of 34 aligners was fabricated, with 
the patient instructed to wear each tray at least 20 
hours a day for two weeks. PVS pontics were in-
corporated in the early stages of treatment to re-
place the extracted lower incisor (Fig. 8D). As in 
Case 1, Class III elastics were used toward the end 
of treatment to allow complete correction of the 

Fig. 8 (cont.) Case 2. D. Initial aligners with bonded attachments and PVS pontic.

*Registered trademark of Align Technology, Inc., San Jose, CA; 
www.aligntech.com.
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Fig. 9 Case 2. A. Patient after 17 months of treatment. B. Superimposition of cephalometric tracings.
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the aligners engage the natural undercuts around 
the lower incisors for further root uprighting.

Long-term fixed and removable retention is 
critical in cases such as these, where the incisors 
are being proclined or retroclined as they are 
moved out of the neutral zone of soft-tissue bal-
ance. Patients must be made aware of the potential 
for relapse if they wish to maintain the alignment 
of their teeth indefinitely.
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aligner wear is fundamental in achieving success 
with Invisalign treatment, careful patient selection 
is vitally important.

In an adult patient with mild-to-moderate 
Class III malocclusion, the extraction of a lower 
incisor can provide sufficient space for retroclina-
tion of the remaining incisors and achievement of 
positive overjet and overbite. Our Case 1 had al-
ready had one lower incisor extracted, but another 
lower incisor was removed to allow correction of 
the Class III incisor relationship while maintaining 
the Class III molar relationship. In Case 2, a single 
lower incisor was extracted to produce Class I buc-
cal segments with a cycloptic lower midline and a 
slight residual overjet.

During space closure with the Invisalign sys-
tem, the roots of the teeth adjacent to the extraction 
site are uprighted with sequential staging, while 
vertical rectangular attachments minimize tipping. 
The sequential movement gradually creates .5-
1mm of space between the lower incisors and al-
lows the Invisalign plastic to wrap around the 
teeth, generating reliable bodily movement toward 
the extraction space. In the final stage of treatment, 




