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Introduction: Moderate and severe bimaxillary protrusion impair the passive lip sealing and the facial and smile esthetics. 
The extraction of premolars can be avoided by the use of skeletal anchorage to retract both dental arches. This approach brings 
many advantages such as: prevents premolars extraction; simplifies orthodontic mechanics; there is no volume reduction of a 
premolar when smiling; control of overbite and gingival exposure. The utilization of this therapeutic approach, when associated 
with self-ligating brackets, can bring the possibility of spacing the appointments without damage to the treatment efficiency, 
and allows selection of the most appropriate torque prescriptions for each case. The intra-alveolar miniscrews are indicated for 
mild cases of bimaxillary protrusion, while extra-alveolar miniscrews may also be indicated for more severe cases.

Objective: To report the treatment of three cases of mild, moderate and severe bimaxillary protrusion, in which intra- and 
extra-alveolar miniscrews were used, according to the retraction required.

Conclusion: The retraction of both upper and lower dental arches using orthodontic intra- and extra-alveolar miniscrews, 
associated with self-ligating brackets, is an excellent tool to correct mild to severe bimaxillary protrusion, thus reducing the 
need of premolar extraction and simplifying the orthodontic management.
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INTRODUCTION
Patients with dentoalveolar bimaxillary protru-

sion usually present increase in incisor inclination, 
accompanied by lip protrusion, which may cause 
muscle imbalance with lip incompetence.1,2 One of 
the premises to achieve a good facial esthetics is good 
positioning and shape of the lips.3 The retraction of 
incisors, in this malocclusion, promotes reduction of 
their inclinations and improvement in soft tissues, 
altering the profile.4,5 The amount of retraction of 
anterior teeth and movement of the lips are impor-
tant factors to predict the change in facial profile after 
orthodontic treatment.2,3

Often, extractions of first premolars are indicated 
to provide space for anterior retraction and improve 
the inclination of incisors in their bone bases.6,7 

Temporary anchorage devices (TADs), such as 
miniplates, can offer an excellent anchorage option 
for full retraction of the arch to correct crowding or 
protrusion.8

With the advent of orthodontic miniscrews, the 
possibility to promote tooth movements supported on 
fixed points in the oral cavity, minimizing undesired 
side effects, made the treatments more efficient and 
predictable, reducing the need for patient compliance 
and simplifying the orthodontic mechanics.9-15 Orth-
odontic miniscrews can provide special benefits for 
the treatment of mild or moderate bimaxillary pro-
trusion, such as the possibility of retracting the entire 
arch to reduce the incisor inclination, decreasing the 
indication of premolar extractions.9,10

Correction of mild bimaxillary protrusion can be 
achieved by full retraction of the arches in a single 
stage, using intra-alveolar miniscrews, which are 
placed in the region between first molars and second 
premolars. This positioning between the roots limits 
the amount of retraction, due to the little space avail-
able between roots in this area.16 Other sites for place-
ment of intra-alveolar miniscrews have been used to 
achieve more spaces for greater retractions, such as in 
the region between first and second molars or distal 
to the lower second molars.9,17 Two-stage retraction, 
with intra-alveolar miniscrews, can also be used for 
retraction in corrections of more severe bimaxillary 
protrusion. This strategy consists of changing the 
screws, placing them more distally, when the second 
premolar root is close to the screw body.18

In 2007, Liou et al.19 proposed a method for screw 
placement on the infrazygomatic crest (IZC), in the 
buccal region of first molars. These authors suggested 
a more inclined placement of the miniscrew, to allow 
greater sagittal correction without interference from 
the screw body with the mesiobuccal root of the up-
per first molar, which allows total retraction of the 
maxillary arch in a single stage.

In 2008, Villela et al.20 used a titanium miniscrew 
in the region between upper first and second molars, 
with greater inclination in their placement, aiming 
at removing the screw body from the molar roots, 
which allowed greater retraction of the upper arch in 
a single stage.

Chang et al.21-23 used extra-alveolar stainless steel 
screws, with larger diameter and length, in areas of 
denser cortex, both in the infrazygomatic crest region 
and in the mandibular buccal shelf, by the use of a dis-
talization and retraction mechanics of the entire arch 
in a single stage. This strategy can be used to compen-
sate Class II and Class III malocclusions and bimaxil-
lary protrusion, reducing the indication of extractions.

Self-ligating brackets do not require the use of 
metallic or elastic ligatures to retain the orthodontic 
arch.24 Self-ligating appliances have reduced friction 
compared to conventional brackets, since they do not 
require the use of ligatures.25-28 Also, they promote a 
decrease in the accumulation of dental plaque, less in-
jury to oral tissues, shorter chair time, and allow lon-
ger intervals between consultations.29,30 As an aid in 
torque control, brackets with different prescriptions 
can have different torque values, which can be used 
individually for each type of orthodontic movement 
desired. The available prescriptions are high, low and 
standard torque.24,31

Thus, the objective of the present study is to dem-
onstrate the efficiency of intra- and extra-alveolar 
miniscrews associated with self-ligating brackets in 
the treatment of mild, moderate and severe bimaxil-
lary protrusion.

BIOMECHANICS USED FOR TOTAL 
RETRACTION OF ARCHES WITH 
ORTHODONTIC MINISCREWS

When performing full retraction of the arches, 
there is a tendency to rotation around their center of 
resistance, which is positioned between the premo-
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lars, at the level of the middle third of roots, both 
in the maxilla and mandible. When the retraction 
is anchored on miniscrews, the line of force action 
passes more occlusally to the center of resistance. 
This line is determined by two points, which are the 
sites where the power elements are attached (hook 
and screw head). The effects of this retraction pro-
duce retroclination of incisors, with a tendency to 
extrusion, and distalization of posterior teeth, with a 
tendency to intrusion. In cases of bimaxillary protru-
sion in which extrusion of the upper incisors is not 
desired, it is important to use short anterior hooks. 
The head of miniscrews must be positioned closer to 
the mucogingival line, to produce an inclined line of 
force action and perform retraction with an intrusion 
component in the anterior teeth (Fig 1).

CASE REPORTS
Three mesofacial patients will be presented, with 

balanced facial thirds, reduced overjet and overbite, 
lack of passive lip sealing and mild, moderate and se-
vere bimaxillary protrusion, respectively, treated with 
self-ligating brackets associated with four orthodon-
tic miniscrews. The mild bimaxillary protrusion was 
treated with intra-alveolar miniscrews; moderate and 
severe cases were treated with extra-alveolar screws.

CASE REPORT 1 
Description and diagnosis

Female patient, aged 30 years, reported dissat-
isfaction with the protrusion of teeth and lips. The 
frontal facial analysis showed symmetry, balanced 
facial thirds, good proportion between facial height 
and width, characteristics of mesofacial individuals. 
The lateral facial analysis revealed a Pattern I face, 
with good convexity, well-positioned maxilla and 
mandible. Lateral evaluation of the lower facial third 
evidenced increased projection of the lips, which 
compromised the facial esthetics. Evaluation of smile 
revealed that the upper arch presented good exposure 
of the upper incisors and gingiva, with excess expo-
sure of lower incisors and asymmetry of the lower lip. 
It also revealed a good vertical relationship between 
the upper incisors and upper lip (Fig 2).

Analysis of dental arches showed Angle Class I 
malocclusion, with excellent molar, premolar and 
canine sagittal relationships; however, with absence 

of the upper right first molar. Non-coincident upper 
and lower dental midlines were observed, due to de-
viation of the upper midline to the left because of a 
greater crowding of tooth #22 and contra-angulation 
of tooth #21. The overjet and overbite were reduced, 
due to the increased inclination of upper and lower 
incisors (Fig  3). The upper arch presented moder-
ate crowding and rotation of teeth #11, #21 and #22. 
The lower arch presented good alignment and level-
ing, with presence of a fixed canine-to-canine retain-
er on the lingual aspect, due to a previous orthodon-
tic treatment (Fig 3).

Analysis of the panoramic radiograph showed ab-
sence of the upper right first molar and upper and 
lower third molars. The other teeth and periodontal 
structures were in normal condition (Fig 4).

The initial cephalometric analysis revealed good 
positioning of the maxilla and mandible, slightly di-

Figure 1 - Biomechanics of total retraction of the arches using intra-alveo-
lar (A) and extra-alveolar (B) miniscrews.

A

B
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Figure 2 - Initial extraoral views.

Figure 3 - Initial intraoral views of the patient with 
Class I malocclusion, bimaxillary protrusion and 
reduced overjet and overbite.

vergent angles of the palatal, occlusal and mandibular 
planes, and normal lower facial height, characteristic 
of mesofacial individuals (Fig 5).

» The upper incisors had a slightly increased incli-
nation (1.PP=115°). This angle assesses the relation-
ship between the long axis of incisors and the palatal 
plane, with a mean normal value of 110°.

» The upper incisors had a good vertical relation-
ship with the upper lip, with a FAOP (Functional 
Aesthetic Occlusal Plane) of 2.5 mm. The lower inci-
sors required extrusion of 2.5 mm to touch the FAOP 
plane (FAOP=+2.5 mm/-2.5 mm). The FAOP evalu-
ates the positioning relationship between molars, in-

cisors and upper lip stoma32. The normal measure is 
2.0 to 4.0 mm with the upper incisor. The lower in-
cisor must be tangent to this plane.

» The lower incisors had a slightly increased in-
clination (IMPA=100°). This angle assesses the rela-
tionship between long axis of lower incisors and the 
mandibular plane, and the normal measure is 90°.

» Retromolar space is the space between the dis-
tal aspect of the crown of the lower second molar and 
the mesial aspect of the mandibular ramus. This space 
must be compatible with the need for distalization 
(Fig 6). There was good space in the retromolar region 
(RMR) to perform distalization of the lower arch.
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Treatment planning and mechanics employed 
The orthodontic treatment planning consisted of 

alignment and leveling the arches and subsequent re-
traction, with anchorage on intra-alveolar orthodontic 
miniscrews, which were positioned between the first 
molars and second premolars, with the objective of re-
ducing the protrusion and inclination of incisors and 
consequently improving facial and smile esthetics.

Interactive self-ligating brackets, 0.022-in slot, 
with MBT prescription were used. This prescription 
was selected due to the greater torque in upper inci-
sors (central incisors + 17° and lateral incisors + 10°) to 
obtain greater torque control during retraction, since 
the upper incisors needed small reduction in their 
inclination. In the lower arch, torques are reduced 
(lower incisors -6°), with less torque control, to allow 
greater reduction of inclination during retraction.

The alignment of the upper and lower arches was 
initiated with 0.014-in thermoactivated NiTi arch-
wires, followed by 0.018-in; 0.014 x 0.025-in and 
0.018 x 0.025-in (Fig 7).

The retraction of both arches began with the 
0.019 x 0.025-in stainless steel archwires, anchored in 
orthodontic miniscrews positioned between the second 
premolars and first molars, on the buccal side. The ideal 
initial force for total retraction of the arch is 250g/cm² 
and it should gradually be increased in the following 
consultations, up to a maximum of 400g33,34. This cali-
bration was performed by reducing the spring length. 
On the upper right side, a milder force was used due to 
absence of the first molar, offering less resistance to dis-
talization in this hemiarch. The miniscrews used (SIN, 
Sistema de Implante Nacional S.A., São Paulo/SP) had 

1.6-mm diameter, 8.0-mm body length and 1.0-mm 
transmucosal profile. They were placed at 8.0 mm to-
wards the apex in relation to the main archwire in the 
upper arch, and at 7.0 mm in the lower arch. This po-
sitioning was performed according to the band of ke-
ratinized mucosa, which is narrower in the mandible 
than in the maxilla. The miniscrews were inserted in 
the mucogingival line (which separates the keratinized 
from the alveolar mucosa). They were placed with an 
inclination of 80 to 90° in relation to the cortical plate in 
the maxilla and more inclined in the mandible (Fig 8).

After six months of retraction, a mild reduction 
in the inclination of incisor crowns was clinically ob-
served, with consequent reduction in inclination of 
the lips. This allowed greater interaction by the pa-
tient during treatment, who could assess the gradual 
alteration of the profile and give an opinion on the best 
time to complete the arches retraction — unlike with 
premolar extractions, in which total space closure is 
necessary and often requires changing the anchorage 
strategy for mesialization of posterior teeth, when the 
retraction of anterior teeth is no longer desired.

Retraction of the lower arch was performed faster 
than that of the upper arch, generating an increased 
overjet. At that moment, the screws in the mandible 
were removed and the retraction was continued in the 
upper arch (Fig 9).

After three months of upper retraction, the overjet 
was normalized, and the canine relationships final-
ized with an key of occlusion. At that moment, the 
implant was placed in the region of the upper first 
molar. After the osseointegration period, the crown 
was placed on the implant (Fig 10).

Figure 4 - Initial panoramic radiograph. Figure 5 - Initial lateral cephalogram. Figure 6 - Initial cephalometric measurements.

FAOP
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Figure 7 - Intermediate thermoactivated NiTi rectangular archwires.

Figure 8 - Initial stage of retraction of the upper and lower arches, with 0.019 x 0.025-in stainless steel archwire, with intra-alveolar miniscrews placed between 
the second premolars and first molars.

Figure 9 - Intermediate stage of retraction of the upper arch, with 0.019 x 0.025-in stainless steel archwire, and completion of lower retraction.

Figure 10 - Intraoral view of the patient with canines, premolars and molars on the left side in key of occlusion. On the right side, an implant-supported denture 
was placed with dimensions compatible with an upper third premolar. The incisor relationship was normalized.

Results
Simultaneous retraction of the arches anchored on 

orthodontic miniscrews was able to retract the upper 
incisors in 2.3 mm and reduce their inclination by 5° 
(1.PP=110°). The lower incisors retracted 3.0 mm and 
reduced their inclination by 10° (IMPA=90°). The up-
per incisors, despite the retraction and reduction of in-
clination, maintained their relationship with the FAOP 
at 2.5 mm. This fact was due to retraction with intru-

sion vector. The lower incisors were also retracted, with 
a reduction in inclination; however, they extruded and 
touched the FAOP (FAOP  =  +2.5 mm/0.0 mm). Ca-
nines, premolars and molars ended in an key of occlu-
sion. The incisor relationship improved, increasing the 
overjet and overbite (Fig 11).

In the facial aspect, there were small positive chang-
es, with a slight reduction in lip projection, compatible 
with the small reduction in incisor inclination (Fig 12).
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Analysis of the final panoramic radiograph did not 
show any significant alteration in relation to the ini-
tial radiograph, except for implant placement in the 
region of the upper right first molar (Fig 13).

Cephalometrically, the most relevant changes 
were reduction of bimaxillary protrusion and incli-
nation of the upper and lower incisors; distalization 
of all posterior teeth; maintenance of vertical dimen-
sion; and improvement of soft tissue esthetics. There 
was a 16° reduction in the interincisal angle, changing 
from 111° to 127° (Fig 14).

Figure 11 - Final cephalometric measurements.

Figure 13 - Final panoramic radiograph.

Figure 12 - Final extraoral views.

FAOP
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CASE REPORT 2 
Description and diagnosis

Female patient, aged 27 years, reported dissatis-
faction with protruding teeth and lack of passive lip 
sealing. The frontal facial analysis revealed symmetry, 
a good proportion between facial height and width 
and balanced facial thirds, characteristic of mesofacial 
individuals. The lateral analysis revealed a Pattern I 
face with good convexity and well-positioned maxil-
la and mandible. Lateral evaluation of the lower facial 
third did not reveal increased projection of the upper 
lip, but interposition of the upper incisors between 
the lips. This projection of incisors impaired passive 
lip sealing and promoted lower lip eversion, which 
compromised the facial esthetics.

In the evaluation of smile, the upper arch present-
ed good vertical exposure of upper incisors and some 
gingiva. It also revealed increased exposure of incisors 
with the lips at rest (Figs 15A, 15B and 15C). In a 
closer view, it was possible to observe the interference 
of upper incisors on the lips, with increased inclina-
tion, both at rest and when smiling, compromising 
the esthetics (Figs 15D and 15E).

Analysis of the dental arches revealed an Angle 
Class I malocclusion, with excellent sagittal relation-
ships of molars, premolars and canines, coincident 
upper and lower dental midlines, mild crowding in 

the lower arch and decreased overjet and overbite, 
due to the increased inclination of upper and lower 
incisors (Fig 16).

The panoramic radiographic analysis showed the 
absence of lower third molars and the presence of 
upper third molars. The upper left third molar was 
mesially angulated and impacted on the second mo-
lar. Then, extractions of the upper third molars were 
requested. The other teeth and periodontal structures 
had normal conditions (Fig 17).

The initial cephalometric analysis revealed a slight 
maxillary deficiency and good mandibular position-
ing; slightly divergent angles of the palatal, occlusal 
and mandibular planes; and normal height of the low-
er facial third, characteristic of mesofacial individuals 
(Fig 18).

» Upper incisors had increased inclination 
(1.PP=124°).

» Upper incisors had a slightly increased vertical 
relationship with the upper lip, namely 4.5 mm; how-
ever, the lower incisors required extrusion of 2.0 mm 
to touch the FAOP plane (FAOP=4.5 mm/-2.0 mm).

» Lower incisors had increased inclination 
(IMPA=105°).

» Presence of reduced space in the retromolar re-
gion (RMR), yet sufficient to distalize the lower arch 
(Fig 19).

Figure 14 - Initial (A), final (B) and superimposition (C) lateral cephalograms.

A B C



© 2020 Dental Press Journal of Orthodontics Dental Press J Orthod. 2020 Sept-Oct;25(5):66-8474

Treatment of bimaxillary protrusion using intra- and extra-alveolar miniscrews associated to self-ligating brackets systemspecial article

74

Figure 15 - A-C) Initial extraoral views. D, E) Close 
views of the lips, at rest and smiling.

A

D

B

E

C

Figure 16 - Initial intraoral views of the patient with Class I malocclusion, bimaxillary protrusion and reduced overjet and overbite.

Figure 17 - Initial panoramic radiograph. Figure 18 - Initial lateral cephalogram. Figure 19 - Initial cephalometric measurements.

FAOP
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Treatment planning and mechanics employed 
The orthodontic treatment planning consisted of align-

ment and leveling, with subsequent retraction of the arches, 
anchored on extra-alveolar orthodontic miniscrews, which 
were positioned between the first and second molars, to re-
duce the protrusion and inclination of incisors, with conse-
quent improvement of facial function and esthetics.

Passive self-ligating brackets (Easy Clip Plus, Adi-
tek do Brasil Ltda), with 0.022-in slot, standard Damon 
prescription were used. This prescription was chosen for 
the upper and lower incisors and canines. In the upper 
arch, the values   were: central incisors +15°, lateral inci-
sors +6° and canines +7°. The upper teeth required a small 
reduction in their inclination, with little control during 
retraction. It should be remembered that the working 
archwire used for retraction is 0.019 x 0.025-in stainless 
steel, and that there is a gap of nearly 12° between the arch 
and bracket slot.32 If greater torque control was necessary, 
without the need to reduce the inclination, the prescrip-
tion of choice would be high torque (central incisors 
+22°, lateral incisors +13° and canines +11°). In the lower 
arch, the torques in the incisors are more reduced (inci-
sors -3° and canines +7°); the prescription of +7° in the 
canines prevents exaggerated lingual inclination of these 
teeth during retraction, helping in the transverse control.

The alignment of upper and lower arches was start-
ed, with 0.014-in thermoactivated NiTi archwires; 
followed by 0.018-in and 0.014 x 0.025-in (Fig 20).

In the 0.018 x 0.025-in archwire, after complete 
alignment and leveling of the arches, interproximal 
stripping was performed on the upper and lower inci-
sors, to improve the anatomy of crowns, which had 
triangular shape and dark spaces in the papilla spaces, 
known as black spaces (Fig 21).

The retraction of both arches started with the 
0.019 x 0.025-in stainless steel archwires anchored 
on extra-alveolar orthodontic miniscrews. In the 
maxilla, the screws were positioned in the region of 
the infrazygomatic crest (IZC), in the mesial aspect 
of upper second molars, on the buccal side. In the 
mandible, the screws were placed between the sec-
ond molars and first molars on the buccal side, in the 
region known as buccal shelf. These two sites have 
a greater amount of cortical bone and the screws are 
inserted as vertically as possible. This strategy aims 
at positioning the body as far from the roots as pos-
sible to allow greater sagittal corrections. The initial 
force used was 250 g/cm², increased in the follow-
ing consultations, by reducing spring length. Stain-
less steel screws (Bioray, New Taipei City, Taiwan), 
with 2.0-mm diameter, 2.0-mm transmucosal pro-
file and 10.0-mm body length were placed (Fig 22).

After eight months of retraction, a reduction in in-
cisor inclination was clinically observed, with conse-
quent improvement in overjet and overbite. The lips 
then showed passive lip sealing (Fig 23).

Figure 20 - Initial 0.014-in thermoactivated NiTi archwires.

Figure 21 - 0.018 x 0.025-in rectangular intermediate thermoactivated NiTi archwires.
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Figure 22 - Initial stage of retraction of the upper and lower arches, with 0.019 x 0.025-in stainless steel archwire, with extra-alveolar miniscrews placed between 
the first and second molars.

Figure 23 - Final stage of retraction of upper and lower arches, with 0.019 x 0.025-in stainless steel archwire.

Results 
At treatment completion, the upper incisors were re-

tracted with vertical control, without extrusion. The lower 
incisors reduced the inclination and extruded. Canines, pre-
molars and molars ended in key of occlusion (Fig 24).

Simultaneous traction of the arches with anchorage 
on extra-alveolar screws allowed retraction of upper 
incisors in 5.0 mm and reduced their inclination by 12° 
(1.PP=112°). The lower incisors retracted 5.5 mm and 
reduced their inclination by 14° (IMPA=91°). The re-
lationship between incisors improved, increasing the 
overjet and overbite. The upper incisors, despite the 
retraction and reduction of inclination, improved 
their relationship with the FAOP, going to 3.5 mm. 
This was due to retraction with an intrusion vector. 
The lower incisors were also retracted with reduced 
inclination; however, they extruded and touched the 
FAOP (FAOP=3.5 mm/0.0 mm) (Fig 25).

In the facial aspect, there were positive changes, 
with reduced incisor inclination, which allowed pas-
sive lip sealing and a more harmonious smile. How-
ever, retraction of the upper incisors reduced the 
exposure of the upper lip vermillion, which is not a 
positive aspect (Fig 26).

Analysis of the final panoramic radiograph showed 
good parallelism of the roots and without the upper 
third molars. The other periodontal structures main-
tained normal conditions (Fig 27).

Cephalometrically, the most relevant changes 
were reduction of bimaxillary protrusion and inclina-
tion of the upper and lower incisors, distalization of 
all posterior teeth, maintenance of vertical dimension 
and improvement of soft tissue esthetics. There was a 
27° reduction in the interincisal angle, changing from 
105° to 132° (Fig 28).

Figure 24 - Intraoral views of the patient with canines, premolars and molars in key of occlusion and normal relationship of incisors.
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Figure 25 - Final cephalometric measurements.

Figure 26 - Final extraoral views.

Figure 27 - Final panoramic radiograph. Figure 28 - Superimposition of the tooth move-
ment performed and comparison of the change 
in the interincisal angle.

FAOP
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Figure 29 - Initial extraoral views.

CASE REPORT 3 
Description and diagnosis

A 36-year-old female patient reported great dissatis-
faction with the protrusion of teeth and lack of passive 
lip sealing. The frontal facial analysis showed symmetry, 
balanced facial thirds and a good proportion between 
facial height and width, characteristic of mesofacial in-
dividuals. The lateral analysis revealed a Pattern I face, 
with good convexity, well-positioned maxilla and man-
dible. Lateral evaluation of the lower facial third revealed 
exaggerated projection of the upper and lower lips, with 
interposition of upper incisors between them. This in-
creased incisor inclination prevented passive lip sealing 
and compromised the facial esthetics.

When evaluating the smile, the upper arch pre-
sented good vertical exposure of the upper incisors 
and some gingiva. Despite this good vertical relation-
ship, the smile was unpleasant, due to the exagger-
ated inclination of incisors. There was also increased 
exposure of incisors with the lips at rest (Fig 29).

The analysis of dental arches revealed Angle 
Class  I malocclusion, with excellent sagittal rela-
tionships of molars, premolars and canines, coinci-

dent upper and lower dental midlines, aligned dental 
arches, without crowding, and decreased overbite 
and overjet, due to the increased inclination of up-
per and lower incisors (Fig 30).

The analysis of panoramic radiograph showed 
absence of upper and lower third molars. The other 
teeth and periodontal structures had normal condi-
tions (Fig 31).

The initial cephalometric analysis revealed good 
positioning of the maxilla and mandible; slightly di-
vergent angles of the palatal, occlusal and mandibular 
planes; and normal height of the lower facial third, 
characteristic of mesofacial individuals (Fig 32).

» Upper incisors presented increased inclination 
(1.PP=128°).

» Upper incisors had a slightly increased vertical 
relationship with the upper lip, of 5.0 mm; however, 
the lower incisors needed to extrude 3.0 mm to touch 
the FAOP plane (FAOP=+5.0 mm/-3.0 mm).

» Lower incisors presented increased inclination 
(IMPA=117°).

» Presence of good space in the retromolar region 
(RMR), sufficient to distalize the lower arch (Fig 33).
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Treatment planning and mechanics employed
The orthodontic treatment planning consisted of 

alignment and leveling with subsequent retraction of  
the arches, with anchorage on extra-alveolar orth-
odontic miniscrews. These screws were positioned 
between the first and second molars to reduce the 
protrusion and inclination of incisors and conse-
quently improve the function and facial esthetics.

Passive self-ligating brackets Easy Clip Plus (Adi-
tek do Brasil Ltda., Cravinhos/SP, Brazil) were used, 
with 0.022-in slots, standard Damon prescription. 
This prescription was chosen for the upper and lower 
incisors and canines. The upper teeth required great 
reduction in inclination. It was planned to achieve this 
reduction by retraction, rather than by reduced torque.

The alignment of upper and lower arches was ini-
tiated with 0.014-in thermoactivated NiTi archwires, 
followed by 0.014 x 0.025-in and 0.018 x 0.025-in 
archwires (Fig 34).

Retraction of the two dental arches began with 
0.019 x 0.025-in stainless steel archwires anchored on 
extra-alveolar orthodontic miniscrews, which were 
positioned on the infrazygomatic crest (IZC) and on 
the buccal shelf. The initial force used for total retrac-
tion of the arches was 250g/cm², gradually increased 
in the following consultations, by reducing the spring 
length. After 8 months of retraction, the springs were 
replaced by medium elastomeric chains, to generate 
more retraction force, used for another 6 months, 
adding up to 14 months of retraction. The extra-al-
veolar miniscrews placed were made of stainless steel, 
(DAT Steel, São Bernardo do Campo/SP, Brazil), 
with 2.0-mm diameter, 2.0-mm transmucosal profile 
and 10.0-mm body length (Fig 35).

After 14 months of retraction, a reduction in inci-
sor inclination was clinically observed, with conse-
quent improvement in overjet and overbite. The lips 
started to show passive sealing (Fig 36).

Figure 30 - Initial intraoral views of the patient with Class I malocclusion, bimaxillary protrusion and reduced overjet and overbite.

Figure 31 - Initial panoramic radiograph. Figure 32 - Initial lateral cephalogram. Figure 33 - Initial cephalometric measurements.

FAOP
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Figure 34 - Initial 0.014-in initial thermoactivated NiTi archwires.

Figure 35 - Initial stage of retraction of upper and lower arches, with 0.019 x 0.025-in stainless steel archwire, with extra-alveolar miniscrews placed between the 
first and second molars.

Figure 36 - Final stage of retraction of the upper and lower arches, with 0.019 x 0.025-in stainless steel archwire.

Results 
At treatment completion, the upper incisors re-

tracted, with slight intrusion, due to vertical control. 
The lower incisors reduced the inclination and ex-
truded, normalizing the overjet and overbite. Ca-
nines, premolars and molars ended in key of occlu-
sion (Fig 37).

Simultaneous traction of the arches with anchor-
age on the extra-alveolar screws managed to retract 
the upper incisors in 7.0 mm and reduced their in-
clination by 16° (1.PP=112°). The lower incisors re-
tracted 8.5 mm and reduced their inclination by 26° 
(IMPA=91°). The upper incisors, despite the retraction 
and reduction of inclination, improved their relation-
ship with the FAOP, changing to 3.5 mm. This was 
due to retraction with an intrusion vector. The lower 
incisors were also retracted, with reduction in their 

inclination; however, they extruded and touched the 
FAOP (FAOP +3.5 mm/0.0 mm) (Fig 38).

 In the facial aspect, there were positive changes, 
with reduced incisor inclination, which allowed pas-
sive lip sealing and a more harmonious smile. Despite 
the great retraction, the lips continued with increased 
volume, due to their greater thickness (Fig 39).

Analysis of the final panoramic radiograph showed 
good parallelism of the roots. The other periodontal 
structures maintained normal conditions (Fig 40).

Cephalometrically, the most relevant changes 
were reduction of bimaxillary protrusion and incli-
nation of the upper and lower incisors, distalization 
of all posterior teeth, maintenance of vertical dimen-
sion, and improvement of soft tissue esthetics. There 
was a reduction of 39° in the interincisal angle, from 
92° to 131° (Fig 41).
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Figure 37 - Intraoral views of the patient with canines, premolars and molars in key of occlusion, and normal relationship of incisors.

Figure 38 - Final cephalometric measurements.

Figure 39 - Final extraoral views.

FAOP
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Figure 41 - Initial (A), final (B) and superimposition (C) of lateral cephalograms, illustrating the change that occurred in the interincisal angle.

Figure 40 - Final panoramic radiograph.

DISCUSSION
The facial esthetic results resulting from anterior 

retractions varied according to the amount of retrac-
tion of incisors and lip thickness. According to the 
study of Hayashida et al.3, the results are influenced 
by the ethnic background.

Total retraction of the arches without extractions 
using skeletal anchorage was able to achieve great 
movements and may be more efficient than conven-
tional mechanics, with extraction of first premolars. 
This strategy provided retractions of up to 8.5 mm of 
the lower incisors, as shown in Case 3. Willians and 
Hosila35 concluded that, in cases involving extraction 
of the first four premolars, approximately 66.5% of 
the available extraction space was occupied by re-
traction of the anterior segment. In the present clini-
cal cases, we decided to perform retraction of both 

arches, with the aid of orthodontic screws associated 
with self-ligating appliances, instead of extracting 
four premolars. This is an excellent treatment option, 
since it does not reduce the volume of first premolars 
in the arches, maintaining the transverse volume of 
smile. According to Ong and Woods,36 the general 
average reduction of the arch perimeter was 11.3 mm 
with extractions of premolars. However, previous 
studies37,38 have shown that, in cases of association of 
crowding with dental protrusions, these extractions 
should be indicated.

The association of intra- and extra-alveolar screws 
with self-ligating brackets and thermoactivated arch-
wires reduces the number of consultations, since the 
archwires can be changed every two months. This fact 
does not compromise the efficiency nor increases the 
overall treatment time.14,15,18,39

A B C
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The variable prescriptions in these cases of bi-
maxillary protrusion, in which the median or stan-
dard torque was used, do not present great advantages 
over other prescriptions, since a great control of inci-
sor torque was not required because the side effect of 
incisor retroclination during retraction of the arches 
was desired. Only the torques of upper and lower ca-
nines should be 7° positive, to inhibit the tendency of 
lingual inclination of these teeth during retraction.

The intra-alveolar miniscrews can be used as an-
chorage in the treatment of cases with mild bimaxil-
lary protrusion, due to the limited space between the 
roots. However, it is possible to increase the amount 
of retraction by changing the screw position, to con-
tinue distalization and achieve greater movements.26

The extra-alveolar miniscrews proved to be an ex-
cellent anchorage option in the treatment of moderate 
to severe bimaxillary protrusion, avoiding the extraction 
of premolars. The magnitude of retraction occurred ac-
cording to the time of use of the mechanics, since the 
body of screws was not an obstacle for root movement. 
Total retraction of the arches in the correction of severe 
bimaxillary protrusion lasted 14 months, while in mod-
erate bimaxillary protrusion it lasted 8 months. The re-
traction of upper incisors required an intrusion compo-
nent to maintain a good vertical relationship with the 
lips. The lower incisors were extruded to improve the 
overbite. The understanding and skill of biomechanics 
in the use of skeletal anchorage is necessary to achieve 
more predictable and desirable results.

The disadvantage of this type of approach is the 
need to use skeletal anchorage devices, which re-
quires specific knowledge of the professional, both 
for placement and control of biomechanics. In addi-
tion, the use of miniscrews can raise resistance in pa-
tients, since it is an invasive procedure.

This approach reduces the indication of extraction 
of first premolars; however, it requires space distal to 
the second molars to achieve the total retraction of 
the arches. This leads to a frequent request for ex-
traction of third molars, which is better accepted by 
patients, since it does not compromise the esthetics 
and their removal is usually indicated.

Thermoactivated NiTi archwires have impor-
tant characteristics in the initial treatment stage, as 
they respond differently when subjected to low or 
high tension. These archwires, when submitted to 

small deflections, present an excellent elastic recov-
ery; however, when they are subjected to large de-
flections, resulting from irregular positioning of 
the teeth, they become more flexible, dissipating a 
milder force. As  the teeth move and the irregulari-
ties decrease, the tension decreases and the elastic re-
covery capacity increases, becoming a little less flex-
ible. This  property allows maintenance of this type 
of archwire for a longer time in the initial treatment 
stages, since they release more constant forces during 
the process of correcting tooth irregularities. This re-
duces the need for monthly archwire changes and the 
number of different archwire sizes. When associated 
with self-ligating brackets, which do not require the 
monthly replacement of elastic ligatures, they allow 
patients to stay longer with the mechanics installed 
and reduce the number of consultations.

 
CONCLUSION

The self-ligating brackets system associated with 
skeletal anchorage with intra- and extra-alveolar mini-
screws proved to be efficient in correcting mild, mod-
erate and severe bimaxillary protrusion, with improved 
lip posture, without reducing the volume of the first 
premolars in the arches and consequently maintain-
ing the transverse volume of the smile. This  strategy 
can bring some advantages, such as: decreased indica-
tion of premolar extractions; reduced need of patient 
compliance; simplification of orthodontic mechanics; 
and simplified placement and removal of screws. Self-
ligating appliances, together with high-tech thermo-
activated archwires used in the initial treatment stages, 
can reduce the number of consultations, which can be 
more spaced, without compromising the results or in-
creasing the overall treatment time.



© 2020 Dental Press Journal of Orthodontics Dental Press J Orthod. 2020 Sept-Oct;25(5):66-8484

Treatment of bimaxillary protrusion using intra- and extra-alveolar miniscrews associated to self-ligating brackets systemspecial article

1. Solem RC, Marasco R, Guiterrez-Pulido L, Nielsen I, Kim SH, Nelson G. 

Three-dimensional soft-tissue and hard-tissue changes in the treat-

ment of bimaxillary protrusion. Am J Orthod Dentofacial Orthop. 2013 

Aug;144(2):218-28.

2. Keating PJ. Bimaxillary protrusion in the Caucasian: a cephalometric study of 

the morphological features. Br J Orthod. 1985 Oct;12(4):193-201.

3. Hayashida H, Ioi H, Nakata S, Takahashi I, Counts AL. Effects of retraction 

of anterior teeth and initial soft tissue variables on lip changes in Japanese 

adults. Eur J Orthod. 2011 Aug;33(4):419-26.

4. Diels RM, Kalra V, DeLoach Jr N, Powers M, Nelson SS. Changes in soft 

tissue profile of African-Americans following extraction treatment. Angle 

Orthod. 1995; 65(4):285-92.

5. Lew K. Profile changes following orthodontic treatment of bimaxil-

lary protrusion in adults with the Begg appliance. Eur J Orthod. 1989 

Nov;11(4):375-81.

6. Holman JK, Hans MG, Nelson S, Powers MP. An assessment of extraction 

versus nonextraction orthodontic treatment using the peer assessment rat-

ing (PAR) index. Angle Orthod. 1998 Dec;68(6):527-34.

7. Paquette DE, Beattie JR, Johnston Jr LE. A long-term comparison of non-

extraction and premolar extraction edgewise therapy in “borderline” Class II 

patients. Am J Orthod Dentofacial Orthop. 1992 July;102(1):1-14.

8. Erverdi N, Acar A. Zygomatic anchorage for en masse retraction in the treat-

ment of severe Class II division 1. Angle Orthod. 2005 May;75(3):483-90.

9. Park HS, Lee SK, Kwon OW. Group distal movement of teeth using micro-

screw implant anchorage. Angle Orthod. 2005 July;75(4):602-9.

10. Park HS, Kwon TG, Sung JH. Nonextraction treatment with microscrew 

implants. Angle Orthod. 2004 Aug;74(4):539-49.

11. Villela H, Bezerra F, Menezes P, Villela F, Laboissiére Júnior M. Micropara-

fusos ortodônticos de titânio autoperfurantes: mudando os paradigmas 

da ancoragem esquelética na Ortodontia. ImplantNews. 2006 July-

-Aug;3(4):369-75.

12. Villela HM, Bezerra FJB, Lemos LN, Pessoa SML. Intrusão de molares supe-

riores utilizando microparafusos ortodônticos de titânio autoperfurantes. 

Rev Clín Ortod Dental Press. 2008 Apr-May;7(2):52-64.

13. Villela HM, Vedovello S, Valdrigui H, Vedovello Filho M, Correa C. Distaliza-

ção de molares utilizando miniparafusos ortodônticos. Orthod Sci Pract. 

2011;4(16):789-98.

14. Villela HM, Itaborahy W, Costa RI. Utilização de miniparafusos com sistema 

de aparelhos autoligados na correção da Classe II em pacientes portadores 

de problemas periodontais. Orthod Sci Pract. 2014;7(27):312-20.

15. Villela HM, Itaborahy W, Vedovello Filho M, Vedovello S. Utilização de 

elásticos intermaxilares e distalização de molares com miniparafusos nas 

correções das más oclusões de Classe II com aparelhos autoligáveis: relato 

de casos. Rev Clín Ortod Dental Press. 2014/2015 Dec-Jan;13(6):41-58.

16. Chen G, Teng F, Xu TM. Distalization of the maxillary and mandibular 

dentitions with miniscrew anchorage in a patient with moderate Class I 

bimaxillary dentoalveolar protrusion. Am J Orthod Dentofacial Orthop. 2016 

Mar;149(3):401-10.

17. Oh YH, Park HS, Kwon TG. Treatment effects of microimplant-aided sliding 

mechanics on distal retraction of posterior teeth Am J Orthod Dentofacial 

Orthop. 2011 Apr;139(4):470-81.

18. Villela HM, Itaborahy W. Tratamento da biprotrusão sem extrações com 

miniparafusos ortodônticos e aparelhos autoligáveis. In: Livro do 10º 

Congresso Internacional de Ortodontia – ABOR. São José dos Pinhais: Ed. 

Plena; 2015. cap. 8, p. 117-28.

19. Liou EJW, Chen PH, Wang YC, Lin JCY. A computed tomographic image 

study on the thickness of the infrazygomatic crest of the maxilla and its clini-

cal implications for miniscrew insertion. Am J Orthod Dentofacial Orthop. 

2007 Mar;131(3):352-6.

REFERENCES

20. Villela HM, Sampaio AL, Limoeiro ER. Tratamento da Classe II com distaliza-

ção da arcada superior utilizando microparafuso ortodôntico de titânio. In: 

Martins FAC. Nova visão em ortodontia e ortopedia funcional dos maxilares. 

São Paulo: Santos; 2008. cap 22. 

21. Chang C. Clinical applications of orthodontic bone screw in Beethoven 

Orthodontic Center. Int J Orthod Implantol. 2011;23:50-1.

22. Chang C, Liu SSY, Roberts WE. Primary failure rate for 1680 extra-alveolar 

mandibular buccal shelf mini-screws placed in movable mucosa or attached 

gingiva. Angle Orthod. 2015 Nov;85(6):905-10.

23. Chang CH, Lin JS, Roberts WE. Failure rates for stainless steel versus titanium 

alloy infrazygomatic crest bone screws: a single center, randomized double-

blind clinical trial. Angle Orthod. 2019 Jan;89(1):40–6.

24. Lima DV, Freitas KMS, Ursi W. Controle de torque no Sistema Damon. 

Rev Clín Ortod Dental Press. 2014/2015 Dec-Jan;13(6):102-16.

25. Kim TK, Kim KD, Baek SH. Comparison of frictional forces during the initial 

leveling stage in various combinations of self-ligating brackets and archwires 

with a custom-designed typodont system. Am J Orthod Dentofacial Orthop. 

2008 Feb;133(2):187.e15-24. 

26. Shivapuja PK, Berger J. A comparative study of conventional ligation and 

self-ligation bracket systems. Am J Orthod Dentofacial Orthop. 1994 

Nov;106(5):472-80.

27. Sims AP, Waters NE, Birnie DJ, Pethybridge RJ. A comparison of the forces 

required to produce tooth movement in vitro using two self-ligating brackets 

and a pre-adjusted bracket employing two types of ligation. Eur J Orthod. 

1993 Oct;15(5):377-85. 

28. Thorstenson GA, Kusy RP. Comparison of resistance of sliding between 

different self-ligation brackets with second-order angulation in the dry and 

saliva states. Am J Orthod Dentofacial Orthop. 2002 May;121(5):472:82.

29. Voudouris JC. Interactive edgewise mechanisms: form and function 

comparison with conventional edgewise brackets. Am J Orthod Dentofacial 

Orthop. 1997 Feb;111(2):119-40. 

30. Berger JL. The SPEED appliance: a 14-year update on this unique self-

ligating orthodontic mechanism. Am J Orthod Dentofacial Orthop. 1994 

Mar;105(3):217-23.

31. Damon DH. The Damon low-friction bracket: a biologically compatible 

straight-wire system. J Clin Orthod. 1998 Nov;32(11):670-80.

32. Câmara CA, Martins RP. Functional Aesthetic Occlusal Plane (FAOP). Dental 

Press J Orthod. 2016 July-Aug;21(4):114-25.

33. Park HS, Yen S, Jeoung SH. Histological and biomechanical characteristics 

of orthodontic self-drilling and self-tapping microscrew implants. Korean J 

Orthod. 2006; 36(4):295-307.

34. Lin JJ. Mini-screw or mini-plate, which is better for whole upper arch distal-

ization. News Trends Orthod. 2007;5:1-2.

35. Williams R, Hosila FJ. The effect of different extraction sites upon incisor 

retraction. Am J Orthod. 1976 Apr;69(4):388-410.

36. Ong HB, Woods MG. An occlusal and cephalometric analysis of maxil-

lary first and second premolar extraction effects. Angle Orthod. 2001 

Apr;71(2):90-102.

37. Bishara SE, Cummins DM, Jakobsen JR. The morphologic basis for the 

extraction decision in Class II, division 1 malocclusions: a comparative study. 

Am J Orthod Dentofacial Orthop. 1995 Feb;107(2):129-35. 

38. Bowman SJ, Jhonston Jr LE. The esthetic impact of extraction and 

nonextraction treatments on Caucasian patients. Angle Orthod. 2000 

Feb;70(1):3-10.

39. Villela HM, Nascimento ACS. Tratamento da Classe II-1 subdivisão, utilizando 

miniparafuso extra-alveolar no izc e aparelhos autoligáveis passivos – relato 

de caso. Orthod Sci Pract. 2019;12(47):73-84.


