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CASE REPORT
Micro-Osteoperforation as an Adjunct for  
the Correction of Negative Anterior Overjet  
in an Adolescent Patient with Missing  
Upper Lateral Incisors

MARKOS RAPTIS, DMD, MPH

Dr. Raptis is in the private practice of ortho-
dontics at 670 East Road, Bristol, CT 06010; 
e-mail: markos79@hotmail.com.

The following case shows 
how micro-osteoperforations can 
be used during the initial stage of 
proclination and protrusion of the 
upper central incisors to correct a 
negative anterior overjet and cre-
ate space for future restorations.

Diagnosis and  
Treatment Plan

A 12-year-old female pre-
sented with the chief complaint of 
an anterior crossbite. All perma-
nent teeth had erupted except the 
upper second molars; the upper 
lateral incisors were congenitally 
missing (Fig. 1). The patient had 
a bilateral Class I molar relation-
ship and a Class I canine relation-
ship on the left, with 7mm of 
spacing in the maxillary arch and 
1mm of crowding in the mandib-
ular arch. The anterior overjet 
was −3mm. The upper right ca-
nine had drifted mesially and 
palatally, and there was a poste-

Congenitally missing upper 
lateral incisors are among 

the most common tooth-agenesis 
abnormalities.1 Treatment options 
generally involve space opening 
for implants or fixed bridges2,3 or 
space closure for canine substitu-
tion.4,5 Skeletal discrepancies 
must also be considered, howev-
er, since congenitally missing an-
terior teeth can contribute to an 

underdeveloped maxilla and a 
consequent skeletal Class III re-
lationship.6 Space closure may 
create or exacerbate a negative 
anterior overjet, requiring func-
tional appliances or skeletal an-
chorage to protract the posterior 
teeth.7,8 On the other hand, space 
opening for future prostheses has 
its own challenges in terms of 
achieving and maintaining a pos-
itive overjet.

In a patient with negative 
anterior overjet and missing up-
per lateral incisors, one of the 
goals of orthodontic treatment 
should be to achieve a positive 
overjet as quickly as possible, 
thus minimizing patient discom-
fort. Techniques like corticotomy 
and alveolar distraction osteogen-
esis can be used to accelerate and 
complete difficult tooth move-
ments.9,10 A less invasive ap-
proach, micro-osteoperforation, 
has also been proposed to acceler-
ate tooth movement.11
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Fig. 1  12-year-old female patient with missing upper lateral incisors 
and anterior crossbite before treatment.
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Because the patient’s social 
life and self-esteem were signifi-
cantly impacted by her present 
smile, and her parents expressed 
financial concerns regarding 
orthognathic surgery, we selected 
the second treatment option.

Treatment Progress

A sectional .022" × .028" 
edgewise appliance was bonded 
in the maxillary arch. After seven 
months of leveling and align-
ment, .017" × .025" stainless steel 
wires were inserted in the poste-
rior segments, and the upper cen-
tral incisors were bonded. At the 
same time, an .016" × .022" 
TMA* advancement arch was 
placed between the auxiliary 
tubes of the upper first molars 
and central incisors. Bite blocks 
were bonded to the lower first 
molars to open the bite while the 
upper central incisors were being 
moved forward.

Under local anesthesia, 
three micro-osteoperforations 
were performed distal to the up-
per central incisors on each side, 
at a depth of 5mm, using a Pro-
pel** micro-osteoperforation de-
vice (Fig. 2). The patient was 
asked to rinse with .12% chloro-
hexidine gluconate prior to the 
procedure. No flap was made, 
and no antibiotics or analgesics 
were prescribed. The patient did 
not report any postoperative dis-
comfort.

rior crossbite. A midfacial skele-
tal deficiency was evident from 
the frontal and lateral views. 
Cephalometric analysis con-
firmed a skeletal Class III rela-
tionship, with the upper central 
incisors retroclined and retruded 
and the lower incisors retroclined 
(Table 1).

We presented two treatment 
options. The first was to post-
pone treatment until growth was 
complete and then use canine 
substitution to replace the miss-
ing lateral incisors, followed by 
orthognathic surgery to address 
the skeletal deficiency. The mo-
lars would finish in a Class II re-
lationship. The second option 
was to create space to replace the 
missing lateral incisors and cam-
ouflage the skeletal Class III by 
proclining and protruding the up-
per central incisors. Micro-osteo-
perforations would be performed 
to accelerate correction of the 
negative anterior overjet.

TABLE 1
CEPHALOMETRIC ANALYSIS

	 Pretreatment	 Progress	 Post-Treatment
	 	 (nine months)
SNA	 79°	 81°	 82°
SNB	 82°	 82°	 82°
ANB	 −3°	 1°	 0°
GoGn-SN	 29°	 32°	 28°
U1-SN	 87°	 98°	 122°
U1-NA	 −3mm	 3mm	 6mm
U1-NA	 13°	 19°	 37°
L1-GoGN	 83°	 84°	 95°
L1-NB	 4mm	 3mm	 4mm
L1-NB	 15°	 17°	 24°
U1-L1	 160°	 131°	 116°

Fig. 2  A. Locations of micro- 
osteoperforations distal to upper 
central incisors.  B. Propel** de-
vice for micro-osteoperforation.

*Registered trademark of Ormco Corpo
ration, Orange, CA; www.ormco.com.
**Propel Orthodontics, Ossining, NY; 
www.propelorthodontics.com.
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An edge-to-edge bite was 
achieved in two months (Fig. 
3A), and the bite blocks were re-
moved. Cephalometric analysis 
indicated a 6mm protrusion and 
some proclination of the upper 
central incisors (Fig. 3B, Table 
1). The lower arch was then 
bonded, and an .014" nickel tita-
nium archwire was inserted. In 
the upper arch, a continuous 
.016" × .022" nickel titanium 
archwire was placed, with closed-
coil springs between the upper 
central incisors and canines.

Two months later, the upper 
archwire was changed to con-
tinuous .016" × .022" stainless 
steel, with open-coil springs be-
tween the upper central incisors 
and canines to widen the spaces 
of the missing lateral incisors. 
The lower archwire was in-
creased in size to .016" nickel 
titanium, followed by a sequence 
of .016" × .022" nickel titanium 
and stainless steel.

After 21 months of treat-
ment, the case was finished with 
.017" × .025" stainless steel arch-

wires and Class III intermaxillary 
elastics. Appliances were re-
moved after 26 months of treat-
ment, and Hawley retainers with 
pontics for the upper lateral inci-
sors were delivered, along with 
Essix*** retainers for a more es-
thetic alternative.

Treatment Results

The vertical dimension was 
well maintained throughout treat-
ment. The patient finished with 
bilateral Class I canine and molar 
relationships, a 1mm overjet, and 
10% overbite (Fig. 4A). Superim-
position of cephalometric tracings 
indicated proclination and protru-
sion of the upper central incisors 
and some proclination of the low-
er incisors (Fig. 4B, Table 1).

Ten months later, the patient 
consulted with a general dentist 
for fabrication of an interim par-
tial denture to replace the missing 
lateral incisors (Fig. 5). Overall, 
the treatment resulted in im-
proved smile esthetics due to cor-
rection of the negative anterior 

overjet and replacement of the 
missing lateral incisors with the 
partial denture.

Discussion

Treating a patient with 
missing upper lateral incisors and 
a maxillary skeletal deficiency 
can be challenging. Once the de-
cision has been made to create 
space for a future prosthesis rath-
er than performing canine substi-
tution, it is crucial to achieve and 
maintain a positive overjet. Ac-
celerating treatment during this 
stage will reduce patient discom-
fort and the number of visits re-
quired.

Because tooth movement is 
an inflammatory mediated re-
sponse,12 enhancing the inflam-
matory process can accelerate the 
movement.13-15 Kook and col-
leagues described how corticoto-

Fig. 3  A. Two months after engagement of .016" × .022" TMA* auxilia-
ry advancement arch and micro-osteoperforations.  B. Superimposi-
tion of cephalometric tracings before treatment and two months after 
micro-osteoperforations.

*Registered trademark of Ormco Corpo
ration, Orange, CA; www.ormco.com.
***Registered trademark of Dentsply 
Raintree Essix Glenroe, Sarasota, FL; www.
essix.com.
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Fig. 4  A. Patient after 26 months of treatment.  B. Superimposition of pre- and post-treatment cephalomet-
ric tracings.
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mies can help achieve such dif-
ficult tooth movements as bodily 
protraction of lower molars16; 
Wilcko and colleagues developed 
a surgical method involving cor-
ticotomies and grafting to accel-
erate orthodontic movement.17 
These and other corticotomy 
techniques that require mucoperi-
osteal flap surgery are relatively 
invasive, however, and may re-

quire specialized training and ad-
ditional chairtime.

Micro-osteoperforation is a 
safe and less invasive alternative. 
In a randomized clinical trial, 
micro-osteoperforations in-
creased the expression of inflam-
matory markers associated with 
orthodontic tooth movement, 
thus increasing the rate of upper-
canine retraction. The authors 

noted no significant difference in 
patient pain and discomfort 
whether micro-osteoperforations 
were used or not.11 Further stud-
ies are needed to investigate the 
effects of different depths, num-
bers, and frequencies of micro-
osteoperforations in improving 
the efficiency of space-gaining 
treatment for patients with miss-
ing upper lateral incisors.

Fig. 5  Patient 10 months after treatment, with interim partial denture to replace missing upper lateral in-
cisors.
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