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used as temporary anchorage devices (TADs), in-
cluding easy placement and removal, the potential 
of immediate loading, and the flexibility of appli-
cation in a variety of situations.7-9 This article 
demonstrates the use of miniscrews for space clo-
sure in young and adult patients with upper lateral- 
incisor agenesis. The innovative aspect of this 
technique is that the miniscrew is inserted on the 
buccal side between the upper central incisors, as 
opposed to the more typical palatal placement.

Clinical management generally requires a 
multidisciplinary approach to meet esthetic and 
functional goals. Two basic orthodontic options 
have been employed: space opening for prosthetic 
replacement, or the more conservative space clo-
sure with canine substitution.5,6 Space closure, 
where feasible, has the added benefit of preserving 
the natural teeth in the upper anterior region—an 
important area for esthetics.

Miniscrews offer several advantages when 

Agenesis of the maxillary lateral incisors is a common developmental 
anomaly, with a prevalence of 1-3%. Caucasians represent about 20% 
of these cases,1-4 and females seem to be affected more than males.
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Case 1
A 48-year-old male presented with the chief 

complaint of an unesthetic smile (Fig. 1). He had 
a Class II malocclusion, a diastema between the 
upper central incisors, and missing upper lateral 
incisors, but the midlines were centered. The upper 
left central incisor appeared to be extruded and 
showed a loss of gingival attachment and bone. 
The patient displayed a convex profile with slight 
mandibular retrusion.

The panoramic radiograph revealed the pres-
ence of the lower left third molar, as well as gran-
ulomas on the lower left first premolar and first 
molar. The upper right second molar was absent, 
and the upper right canine root was dilacerated. 
Cephalometric analysis indicated a skeletal Class 
II malocclusion with a reduced divergence and 
palatal inclination of the upper central incisors 
(Table 1). The overjet was 1mm, and the overbite 
was 4mm.

Treatment goals were to eliminate the dias-
tema by closing space in the maxillary anterior 
area, to intrude the upper left central incisor, and 
to properly incline the upper central incisors while 
improving the patient’s periodontal health. For 
better control of tooth movement during space clo-
sure, skeletal anchorage was planned from a mini-
screw between the upper central incisors.

The patient was referred for regenerative 
mucogingival surgery to improve the periodontal 
defect on the upper left central incisor, using Bio-
coral* membrane. Subsequently, .022" Roth- 
prescription Empower** self-ligating brackets 
were bonded in the upper arch, and an .014" nick-
el titanium archwire was placed. A 1.5mm × 
11mm miniscrew*** was inserted between the 
upper central incisors under local anesthesia (Fig. 
2). The miniscrew was connected to both upper 
canines with a light elastomeric chain, to be 
changed once per month, for space closure.

Two months later, the miniscrew was con-
nected to the upper central incisors; another two 

months later, a heavier elastomeric chain was at-
tached from the miniscrew to the upper first pre-
molars (Fig. 3).

After eight months of treatment, the mini-
screw was removed and space closure was contin-
ued with only the elastomeric chain between the 
upper first premolars. At this point, the lower arch 
was bonded (Fig. 4). The wire sequence for both 
arches progressed from .014" nickel titanium to 
.016" nickel titanium, .016" × .022" nickel titanium, 
.018" × .022" stainless steel, and .018" × .025" 
stainless steel.

In the last stage of treatment, uprighting 
springs were applied to the upper central incisors 
to enhance torque control. This phase was crucial 
to avoid lingual tipping of the central incisors—a 
common side effect of a central miniscrew.

Treatment was concluded in three years (Fig. 
5). A positioner retainer was initially delivered, but 
it was replaced with vacuformed retainers after 
three months. The patient’s anterior maxillary 
spaces were closed, as was the central diastema. 
The inclination of the upper central incisors was 
corrected (Table 1), and both arches were leveled 
and aligned. The periodontal problem on the upper 
left central incisor was improved.

Case 2
A 10-year-old male in the mixed dentition 

presented for treatment (Fig. 6). His first molars, 
central incisors, and lower lateral incisors had 
erupted, but a panoramic radiograph confirmed 
the diagnosis of upper lateral-incisor agenesis. The 
patient had a Class I malocclusion with coincident 
midlines and a normal overbite and overjet. His 
profile was also normal, and his esthetic appear-
ance was good except for a high smile line that 
resulted in excessive incisor display.

Cephalometric analysis showed a skeletal 
Class I malocclusion with a reduced divergence 
and a slight palatal inclination of the upper central 
incisors (Table 2). The overjet was 2mm; the over-
bite was 3mm.

When the patient returned two years later for 
reevaluation, the upper deciduous lateral incisors 
and canines had exfoliated, and the permanent ca-

*Biocoral, Saint-Gonnéry, France; www.biocoral.com.
**Registered trademark of American Orthodontics, Sheboygan, WI; 
www.americanortho.com.
***MAS Osstem Implant Co., Seoul, South Korea; en.osstem.com.
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nines had erupted. A central diastema was evident, 
along with an excess of space around the perma-
nent canines.

Treatment goals were to resolve the diastema 
by closing space in the maxillary anterior area and 
to properly incline the upper central incisors. Skel-
etal anchorage was planned, using a miniscrew 
between the upper central incisors.

The patient first underwent interceptive 
orthodontic treatment with a fixed palatal expand-
er. After 30 days of expansion, .022" Roth- 
prescription Empower self-ligating brackets were 
bonded in both arches (Fig. 7). A 1.4mm × 8mm 
miniscrew was inserted between the upper central 
incisors under local anesthesia. The miniscrew was 
connected to the upper first premolars with elasto-
meric chain, to be changed once per month. After 
five months, a new chain was attached to the sec-
ond molars (Fig. 8).

The wire sequence for the upper arch pro-
gressed from .016" × .022" nickel titanium to .017" 
× .025" nickel titanium, .018" × .025" nickel tita-
nium, .018" × .025" stainless steel, and .016" gold. 
In the lower arch, the sequence involved .014" gold, 
.016" gold, .018" × .025" nickel titanium, and .021" 
× .028" stainless steel wires.

During the last phase of treatment, the patient 
was asked to wear short Class III elastics** at night 
only on the right side and full-time on the left. 
After a few months, he wore triangular inter-
cuspation elastics on both sides to improve the 
occlusal contacts and stability.

Treatment time was three years (Fig. 9). 
Vacuformed retainers were fabricated and deliv-
ered. The upper anterior spaces and central dias-
tema were closed, and the upper central-incisor 
inclination was corrected (Table 2). Both arches 
were properly leveled and aligned.

Case 3
An 8-year-old female in the mixed dentition 

presented for treatment (Fig. 10). Her permanent 
first molars, upper and lower central incisors, and 
lower lateral incisors had erupted. A panoramic 

radiograph confirmed the diagnosis of upper 
lateral- incisor agenesis. The patient exhibited a 
Class I malocclusion with coincident midlines and 
a normal overbite and overjet. The upper arch had 
a triangular shape, and there was mild crowding 
in both arches. The patient had a normal profile 
with good esthetics.

Cephalometric analysis revealed a skeletal 
Class I malocclusion with increased divergence 
and a slight buccal inclination of the lower central 
incisors (Table 3). The overjet and overbite were 
within the normal range.

The treatment goal was to close spaces by 
protracting the upper posterior teeth and substitut-
ing the canines bilaterally. The challenge in treat-
ment planning was to achieve protraction without 
losing torque on the upper incisors.

After 30 days of rapid maxillary expansion, 
.022" Roth-prescription Empower self-ligating 
brackets were bonded, and the diastema was main-
tained (Fig. 11). Under local anesthesia, a 1.4mm 
× 8mm miniscrew was inserted between the upper 
central incisors. The miniscrew was connected to 
the upper left canine with an elastomeric chain, 
which was changed once per month. Five months 
later, the elastomeric chain was extended to incor-
porate both the canine and the first premolar (Fig. 
12). Once the upper right canine erupted and a 
bracket could be positioned, the same pattern was 
used on the right side.

The archwire sequence in the upper arch pro-
gressed from .016" × .022" nickel titanium to .017" 
× .025" nickel titanium, .018" × .025" nickel tita-
nium, and .018" × .025" stainless steel. In the low-
er arch, the archwire sequence progressed from 
.014" gold to .016" gold to .018" × .025" nickel ti-
tanium and .018" × .025" twisted stainless steel.

In the final stage of treatment, the patient was 
asked to wear short Class III elastics daily. After 
a few months, the elastics were changed to trian-
gular intercuspation elastics to improve the occlu-
sal contacts and stability.

Total treatment time was 21 months (Fig. 13, 
Table 3). Vacuformed retainers were delivered. The 
patient’s maxillary spaces were closed, the upper 
central-incisor torque was improved, and the mid-
lines were coincident. Both arches were leveled 

**American Orthodontics, Sheboygan, WI; www.americanortho.
com.
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and aligned, and the patient’s smile was esthetical-
ly improved.

Discussion
Treatment planning for a patient with upper 

lateral-incisor agenesis involves a number of as-
pects, including the patient’s periodontal biotype, 
local anatomy, esthetic demands, economic situa-
tion, and sociopsychological status.10-13 If a 
space-opening approach is chosen, the subsequent 
implant placement may require two surgeries, since 
a bone-graft procedure may be needed to enhance 
the buccopalatal thickness before the implant in-
sertion.5,6 Another consideration is the potential 
esthetic failure of an implant in the smile zone.

In a recent study, orthodontic space closure 
and space opening for implant replacement pro-
duced similar esthetic results.14 Infraocclusion 
was evident in the implant patients, however, and 
the patients treated with space closure showed 
better periodontal health. Space closure does re-
quire careful anchorage management and bio-
mechanical planning.15,16 TADs can be useful in 
many cases to overcome the limitations of tradi-
tional techniques and to reduce the dependence 

on patient compliance.7-9,17-19

The main difficulty in these cases is the loss 
of torque control on the maxillary central incisors 
from the use of elastic chain, particularly if the 
patient is noncompliant with Class III elastics.20-23 
There is also a risk of damage to the buccal mu-
cosa from the chains. A Mesialslider anchored by 
two or more palatal miniscrews is a reliable alter-
native for anterior space closure with more effi-
cient torque control.24,25 This technique involves 
precise planning with cone-beam computed tomo-
graphy and fabrication by a laboratory, however, 
and the clinical management can be challenging. 
A single buccal miniscrew is simpler and less ex-
pensive, and it can be considered even in 
mixed-dentition patients. Nevertheless, it should 
be reserved for patients with lower smile lines, so 
that the upper lip covers the miniscrew.26

Case 1 was complicated by a periodontal 
defect in the anterior region. Li and colleagues 
found that sites with bone defects are at a higher 
risk of periodontitis progression in patients who 
do not receive periodontal therapy.27 Treatment 
options for such a tooth include retention after 
periodontal treatment or extraction followed by 
prosthetic restoration.27-29
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TABLE 1
CASE 1: CEPHALOMETRIC ANALYSIS

 Norm Pretreatment Post-Treatment

Maxilla to cranial base

SNA 82.0° 79.8° 79.8°

Mandible to cranial base

SNB 80.0° 79.2° 79.0°

SN-MP 32.0° 25.3° 24.6°

FMA 25.0° 14.6° 15.8°

Maxillomandibular

ANB 2.0° 4.5° 0.8°

Maxillary dental

U1-NA 4.0mm –0.1mm 3.4mm

U1-SN 104.0° 90.6° 105.1°

Mandibular dental

L1-NB 4.0mm 0.7mm 0.9mm

L1-MP 90.0° 86.0° 87.2°

Soft tissue

Li-NsPog –2.0mm –8.0mm –6.6mm
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TABLE 2
CASE 2: CEPHALOMETRIC ANALYSIS

 Norm Pretreatment Post-Treatment

Maxilla to cranial base

SNA 82.0° 78.6° 79.4°

Mandible to cranial base

SNB 80.0° 76.2° 75.9°

SN-MP 32.0° 36.5° 37.6°

FMA 25.0° 25.9° 29.0°

Maxillomandibular

ANB 2.0° 2.4° 3.5°

Maxillary dental

U1-NA 4.0mm 5.0mm 4.5mm

U1-SN 104.0° 99.5° 108.9°

Mandibular dental

L1-NB 4.0mm 4.5mm 6.7mm

L1-MP 90.0° 92.1° 91.8°

Soft tissue

Li-NsPog –2.0mm –1.2mm –0.4mm
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TABLE 3
CASE 3: CEPHALOMETRIC ANALYSIS

 Norm Pretreatment Post-Treatment

Maxilla to cranial base

SNA 82.0° 82.1° 81.0°

Mandible to cranial base

SNB 80.0° 80.7° 75.6°

SN-MP 32.0° 31.8° 38.6°

FMA 25.0° 24.5° 28.7°

Maxillomandibular

ANB 2.0° 1.5° 5.4°

Maxillary dental

U1-NA 4.0mm 4.3mm 1.5mm

U1-SN 104.0° 104.6° 101.5°

Mandibular dental

L1-NB 4.0mm 3.5mm 4.5mm

L1-MP 90.0° 97.9° 97.3°

Soft tissue

Li-NsPog –2.0mm –2.5mm –2.7mm
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Fig. 1 Case 1. 48-year-old male pa-
tient with Class II malocclusion, con-
vex profile, missing upper lateral 
incisors, and diastema between upper 
central incisors before treatment.
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Fig. 2 Case 1. Upper .022" Roth-prescription Empower** self-ligating brack-
ets with .014" nickel titanium archwire; 1.5mm × 11mm miniscrew*** inserted 
between upper central incisors and connected to upper canines with light 
elastomeric chain.

Fig. 3 Case 1. A. After two months of treatment, miniscrew connected to upper central incisors. B. Two months 
later, heavier elastomeric chain attached to upper first premolars.

Fig. 4 Case 1. After eight months of treatment, miniscrew removed and lower arch bonded.

**Registered trademark of American Orthodontics, Sheboygan, WI; www.americanortho.com.
***MAS Osstem Implant Co., Seoul, South Korea; en.osstem.com.
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Fig. 5 Case 1. A. Patient after three years of treatment. B. Superimposition of pre- and post-treatment cephalo-
metric tracings.

a

a

b
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Fig. 6 Case 2. 10-year-old male patient with Class I malocclusion, missing 
upper lateral incisors, and excessive incisor display in smiling before treat-
ment.
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Fig. 7 Case 2. After 30 days of rapid palatal expansion, .022" Roth-prescription Empower self-ligating brackets 
bonded in both arches, with 016" × .022" nickel titanium archwire in upper arch and .014" gold archwire in lower 
arch; 1.4mm × 8mm miniscrew inserted between upper central incisors and connected to upper first premolars with 
elastomeric chain.

Fig. 8 Case 2. After six months of treatment, elastomeric chain attached from miniscrew to upper second molars.
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Fig. 9 Case 2. A. Patient after three 
years of treatment. B. Superimposi-
tion of pre- and post-treatment 
cephalometric tracings.

a

a

b
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Fig. 10 Case 3. 8-year-old female pa-
tient with Class I relationship, mild 
crowding in both arches, and missing 
upper lateral incisors before treat-
ment.
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Fig. 11 Case 3. After 30 days of palatal expansion, .022" Roth-prescription Empower self-ligating brackets bonded 
in both arches, with 016" × .022" nickel titanium archwire in upper arch and .014" gold archwire in lower arch; 
1.4mm × 8mm miniscrew inserted between upper central incisors and connected to upper left canine with elasto-
meric chain.

Fig. 12 Case 3. After six months of treatment, elastomeric chain extended from upper left canine to first premolar.
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Fig. 13 Case 3. A. Patient after 21 months of treatment. B. Superimposition of pre- and post-treatment cephalo-
metric tracings.
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a

b
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