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ABSTRACT
Four miniscrews were placed into the available inter-root area, two in the posterior and the other two in the anterior region 
in the maxilla as skeletal anchorage for facemask protraction in a girl 11 years and 11 months old with maxillary retrusion. 
No tooth support was used for the protraction of the maxilla. Applying orthopedic forces directly to the maxilla resulted in 
a 2 mm maxillary advancement. Undesired skeletal and dental effects of facemask therapy were eliminated with this new 
technique. Skeletodental changes in response to the miniscrew-anchored facemask treatment are reported in the present case.
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Introduction

The major goal of maxillary protraction is to stimulate 
maxillary growth by applying orthopedic forces to circum-
maxillary sutures.[1] Tooth-anchored facemask therapy is a 
common protocol for class III malocclusion with maxillary 
retrusion.[2] However, this system has undesirable effects 
including extrusion and mesialization of maxillary molars, 
proclination of maxillary incisors, and clockwise rotation 
of the mandible.[3] 

In contemporary orthodontics, titanium miniplates are 
most frequently used as skeletal anchorage placed either 
into the infrazygomatic crest or lateral nasal walls of the 
maxilla; however, miniplates require surgical operation 
when placing and removing.[1,4-7] Therefore, in the present 
case, we aimed at designing a less invasive method for 
bone-anchored maxillary protraction by using miniscrews 
placed into the available inter-root area and evaluating the 
skeletodental effects of this system.
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Case Report

The patient in good physical health was a girl 11 years and 11 
months old in pubertal growth period with no symptoms of 
temporomandibular disorders. Extraoral examination revealed 
a symmetric face and straight profi le. Intraoral examination 
presented an angle class III molar and canine relationship 
with no midline deviation. Overjet and overbite were 0 mm. 
In the premolar area, a buccal crossbite was noted. Only the 
maxillary arch had a crowding of 2 mm [Figure 1].

Lateral cephalometric analysis indicated a mild skeletal 
class III relationship with maxillary retrusion, increased 
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Figure 1: Intraoral and extraoral photographs of the patient at the 
beginning of face mask therapy
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mandibular plane angle, and ideal upper and lower incisor 
positions [Table 1].

Treatment Plan and Procedure
In the present case, bone-anchored facemask therapy was 
planned to be applied. Bone anchorage was supplied by 
four miniscrews (1.6×8 mm Metin miniscrews (MTN), 
Medifarm, Ankara, Turkey) placed into the available inter-
root area, two in the posterior region and the others in the 
anterior region [Figure 2]. A week after placement of the 
miniscrews, an archwire was bent from a 0.021×0.025” 
stainless steel wire engaged passively into miniscrew slots 
and two hook shapes were given to the archwire in the 
lateral root region for facemask elastics [Figure 3]. Initially 

200 g elastic force was applied bilaterally and after one 
week of traction when stability of the miniscrews was 
ensured, the force was increased to 300 g. Direction of 
the force was adjusted approximately 30º to the occlusal 
plane, and the patient was asked to wear the facemask at 
all times except during school. [Figure 4] After six months 
of facemask therapy, full fi xed therapy was initiated. Lateral 
cephalograms of the patient were taken prior to (T1) and at 
end of facemask therapy (T2), and after six months of full 
fi xed orthodontic treatment (T3) [Figure 5].

Treatment Results
Miniscrew-anchored facemask therapy resulted in 
advancement of the maxilla with remarkable enhancement 
in soft tissue profi le. Skeletal class 1, angle super class 
I molar, and class I canine relationships, and 3 mm 
of overjet and 2 mm of overbite were achieved. Arch 
perimeters were preserved [Figures 6 and 7]. During 

Figure 2: Placement of four miniscrews between the available inter-
root area

Figure 3: 0.021×0.025” stainless steel archwire engaged passively 
into miniscrew slots

Table 1: Skeletal measurements of the pati ent at T1, T2 and T3

Measurements T1 T2 T3

SN (mm) 72.5 73.5 74,5

Ar-Go-Me (mm) 132.5 132 131

SN/GoGn (º) 42 40.5 40

N-Me (mm) 131.5 134 135

N-ANS (mm) 59.5 61 61,5

ANS-Me (mm) 72 73 73,5

S-Go (mm) 75.5 79.5 79,5

SNA (º) 74 75,3 75,5

A-VRL (mm) 62 64 64,5

B-VRL (mm) 55.8 55 57,2

Pg-VRL (mm) 56 56 58,5

SN/PNS-ANS (º) 13,5 13,5 13,5

FH/NA (º) 86,5 88 88

SNB (º) 74,2 73,5 74

FH/NPg (º) 87,5 88 88,5

Ar-Go (mm) 47 50 50

Co-A (mm) 90,5 96,5 97

Co-Gn (mm) 123,5 128 130,5

ANB (º) -0,2 1,8 1,2

SN/OP (º) 23 25,5 23

N-A-Pog (º) -2,5 0 -0,8

VRL: Vertical reference line which is perpendicular to HRL, (horizontal reference line) 
connstructed by drawing a line having a 7 degree of difference with the SN plane

Figure 4: Facemask therapy with 30° elastic force traction to the 
occlusal plane
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facemask therapy, total cephalometric superimpositions 

revealed maxillary advancement without any rotation 

of the palatal plane. The mandible moved vertically 

[Figure 8]. Local superimpositions revealed stabile 

maxillary molar and incisor positions [Figure 9]. After 

six months of full fi xed therapy, slight forward growth 

of the maxilla and more pronounced forward movement 

of the mandible were observed [Figures 8 and 10 and 

Tables 1 and 2].

Figure 5: Lateral cephalograms of patient were taken prior to (T1) 
and at end of facemask therapy (T2), and after six months of full fi xed 
orthodontic treatment (T3)

Figure 7: Improvement in overjet with facemask therapy

Figure 8: Total cephalometric superimpositions

Figure 9: Local maxillary superimpositions

Discussion

In previous studies, successful maxillary protraction was 
achieved with miniplate anchorage; however, miniplates 

Figure 6: Intraoral and extraoral photographs of the patient at the end 
of facemask therapy

Figure 10: Intraoral and extraoral photographs of the patient at the 
end of sixth month of full fi xed therapy



Aslan, et al.: Mini-screw anchored maxillary protraction

80 Journal of Orthodontic Research | May-August 2013 | Vol 1 | Issue 2

require surgical operations while placing and removing.[1,4-7,8] 

Therefore, we intended to develop a less invasive technique 
for bone anchorage in which four miniscrews were placed 
into the available inter-root areas. 

In the present case, we preferred bone anchorage 
because the patient was at permanent dentition. Better 
skeletal changes have been demonstrated at earlier ages 
with conventional facemask therapy.[9] Therefore, tooth-
anchored facemask treatment would probably result in 
dental compensation and loss of anchorage. 

In this case, miniscrews were placed in the available bone 
area between roots in the anterior and posterior regions. 
There would be a limitation in timing the treatment for this 
technique because it would be risky to place miniscrews 
in mixed dentition due to premolar tooth follicles; so, 
clinicians should be cautious in selecting cases. 

In our case, 300 g of force was applied per side and all 
the four miniscrews were stable during the protraction 
period. It has been reported that moderate loading forces 
are adequate for maxillary growth.[8] 

In the present case, 2 mm of maxillary protraction was 
achieved. In previous bone-anchored studies, the amount of 
maxillary protraction varied between 2.0 and 8 mm.[1,4-7] It was 
suggested that approximately 3 mm of maxillary protraction 
can be achieved using bone anchorage.[7] The limited amount 
of protraction in our case is related to severity of the case. 

Traditional facemask therapy usually results in 
counterclockwise rotation of the palatal plane and posterior 
rotation of the mandible.[1,6,9] In the present case, there 
was no anterior tipping of the palatal plane which could 
be achieved by protracting the maxilla near the center of 
resistance of the maxilla. Orthopedic force was applied 
between the hooks of the archwire in the lateral region and 
facemask with a direction of 30º downward and forward 
from the occlusal plane, as recommended previously.[10] 
In other bone-anchorage systems, slight anterior rotation 

of the palatal plane has been reported.[1,4-7] This rotation 
effect was found to be greater in conventional facemask 
systems.[1,3,6,9] 

In the present case, both posterior and anterior facial height 
increased, which is a common effect of all variations of 
facemask treatment.[1,3-7,9] Although there was a slight 
decrease in SNB due to the forward movement of nasion,  
the mandibular plane angle decreased which is an 
advantage in class III high-angle patients.[1,4-7] 

In our case, undesired dental movements were eliminated, 
similar to other skeletal anchorage studies.[1,4-7] Only the 
mandibular incisors were uprighted slightly due to chin 
cup effect of the facemask, as reported previously.[6] 

In this case, forward movement of the upper lip 
was achieved, resulting from maxillary protraction. 
Improvement of the lower lip was also observed due to 
the growth and develepment of the soft tissues. However 
after six month of full fi xed therapy, there was a regression 
in lip positions due to forward growth of the mandible. 

The application for miniscrew-anchored facemask 
treatment might be a choice for growing skeletal class III 
patients in permanent dentition with congenitally missing 
teeth cases or increased vertical growth patterns. Miniscrew 
anchorage provides maxillary protraction and eliminates 
undesirable skeletal and dental effects of facemask therapy 
without surgical operations. Our case was a mild skeletal 
class III patient; a randomized clinical trial on a larger 
sample is the next step to study more apparent effects of 
this technique.
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