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Effects of miniplate anchored and conventional Forsus Fatigue Resistant

Devices in the treatment of Class Il malocclusion

Hakan Turkkahraman?; Sule Kocabas Eliacik®; Yavuz Findik®

ABSTRACT

Objective: To compare the skeletal, dentoalveolar, and soft tissue effects of the miniplate anchored
Forsus Fatigue Resistant Device (FRD) and the conventional Forsus FRD in the treatment of Class
Il malocclusion.

Materials and Methods: The study was carried out with 30 patients (10 girls, 20 boys). In the MA-
Forsus group, 15 patients (2 girls, 13 boys) were treated with a miniplate anchored Forsus FRD for
9.40 = 2.25 months. In the C-Forsus group, 15 patients (8 girls, 7 boys) were treated with a
conventional Forsus FRD for 9.46 = 0.81 months. A total of 16 measurements were calculated and
statistically analyzed to find intragroup and intergroup differences.

Results: Statistically significant differences were found between the groups in IMPA, SN/Occ, SN/
GoGn, overjet, overbite, and Li-S measurements (P < .05). In the C-Forsus group, a substantial
amount of lower incisor protrusion was observed, whereas retrusion was found in the MA-Forsus
group (P < .001). The mandible rotated backward in the MA-Forsus group, whereas it remained
unchanged in the C-Forsus group (P < .05). Reductions in overjet (P < .001) and overbite were
greater in the C-Forsus group (P < .05).

Conclusion: Stimulation of mandibular growth and inhibition of maxillary growth were achieved in
both treatment groups. In the C-Forsus group, a substantial amount of lower incisor protrusion was
observed, whereas retrusion of lower incisors was found in the MA-Forsus group. The MA-Forsus
group was found to be more advantageous as it had no dentoalveolar side effects on mandibular
dentition. (Angle Orthod. 2016;86:1026—-1032)
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INTRODUCTION

The prevalence of Class Il malocclusion was reported
to be nearly 24% in an orthodontically referred popula-
tion." Treatment of Class Il malocclusion in a growing
child usually involves stimulation of mandibular growth,
inhibition of maxillary forward growth, or both. Fixed
functional appliances have been used for decades in
mandibular retrognathic patients. The appliances force
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the mandible forward, and by means of adaptational
growth in the mandibular condyle and glenoid fossa
remodeling, a significant increase in the mandibular
effective length and a correction in facial convexity are
attained. Fixed functional appliances have two major
advantages: they are compliance-free alternatives to
extraoral or intraoaral appliances, and they exert force
full time. However, one major side effect of functional
appliances is undesirable tooth movement in the anchor
unit, which signifies anchorage loss. The protrusion of
the lower incisors limits skeletal correction, and the
results are more prone to relapse. To avoid this problem,
temporary anchorage devices were introduced to the
orthodontic community, and they are well accepted and
used for stable anchorage units worldwide.

In 2001, the Forsus Fatigue Resistant Device (FRD;
3M Unitek Corp, Monrovia, Calif) was first introduced as
a hybrid Herbst appliance.? The latest modification, the
Forsus FRD EZ2 appliance, is a semirigid telescoping
system that consists of an EZ2 module and a pushing
rod. It is attached to the maxillary molar headgear tube

DOI: 10.2319/122515-887.1

$S900E 981J BIA G|-G0-GZ0Z 1e /woo Alojoeignd-pold-swiid-yewssiem-1pd-awiid//:sdiy woll papeojumoc]



MINIPLATE ANCHORED AND CONVENTIONAL FORSUS

1027

Table 1. Statistical Comparison of the Mean Chronologic Age of the Groups Before Treatment (T0), After the Leveling Stage (T1), and After the

Fixed Functional Treatment Stage (T2)®

MA-Forsus C-Forsus
Mean = SD Min Max Mean + SD Min Max P
TO 12.77 = 1.24 11.00 15.41 13.26 = 0.82 12.33 14.75 197
T 13.09 = 1.28 11.25 15.66 13.61 = 0.82 12.58 15.16 181
T2 13.86 = 1.33 11.75 16.66 14.39 + 0.83 13.41 15.91 176

2 MA indicates miniplate anchored; C, conventional; Min, minimum; Max, maximum; SD, standard deviation.

and mandibular archwire, creating a mesial force on the
mandibular arch and a distal force on the maxillary arch.
In the literature, several studies have investigated the
effects of a Forsus FRD used alone between dental
arches®'° or anchored with miniscrews' or miniplates.'
* However, to our knowledge, no study has compared
the skeletal, dentoalveolar, and soft tissue effects of
miniplate anchored Forsus FRDs and conventional
Forsus FRDs in the treatment of Class Il malocclusion.
The aim of this prospective study was to compare
the skeletal, dentoalveolar and soft tissue effects of
miniplate anchored Forsus FRDs and conventional
Forsus FRDs in the treatment of Class Il malocclusion.
Our null hypothesis was that there are no differences
betweenthe skeletal, dentoalveolar, and softtissue effects
of miniplate anchored Forsus FRDs and conventional
Forsus FRDs in the treatment of Class Il malocclusion.

MATERIALS AND METHODS

This study was approved by the ethics committee of
Suleyman Demirel University, Faculty of Medicine.
Written informed consent was obtained from patients
and parents before evaluation.

Subjects meeting the following criteria were included
in the study:

 Healthy children with permanent dentition and in
active growth stages

« Angle Class Il molar relationship

« Convex profile characterized by mandibular deficiency

e Minimum 7 mm overjet

« Minimum crowding in the upper and lower dental arch

 No previous orthodontic treatment

- No systemic disease or craniofacial anomaly

Thirty-five patients who met the inclusion criteria
were included in the study. However, three of them
were excluded due to poor oral hygiene and frequent
breakage of orthodontic bands and brackets, and two
patients were excluded due to excess mobility of the
miniplates. The study was carried out with 30 patients
(10 girls, 20 boys). Because the treatment protocol
involved surgical procedures in one group, a fully
randomization procedure could not be performed.
Fifteen patients (2 girls, 13 boys) who accepted
surgical intervention were assigned to the MA-Forsus

group, and treated with the Forsus FRD EZ2 attached
to two miniplates for 9.40 = 2.25 months. Fifteen
patients (8 girls, 7 boys) who rejected surgical
intervention were assigned to the C-Forsus group,
and treated with the conventional Forsus FRD EZ2 for
9.46 = 0.81 months. Mean chronological age was
12.77 = 1.24 years for the MA-Forsus group and 13.26
+ 0.82 years for the C-Forsus group (Table 1).

Treatment Protocol

In both groups, 0.018-inch preadjusted Roth brack-
ets were used. In the MA-Forsus group, only teeth in
the upper arch were bonded, while all maxillary and
mandibular teeth, including second molars, were
bonded in the C-Forsus group. The leveling stage
started with 0.012-inch Ni-Ti archwires and continued
until 0.016 X 0.022 inch stainless steel archwires were
fitted. After the leveling phase, all maxillary teeth were
ligated in a figure-8 pattern, and a 0.016 X 0.022 inch
stainless steel archwire was inserted in the maxillary
arch and cinched back to enforce anchorage.

In the C-Forsus group, Forsus FRDs were attached
to the headgear tubes of the maxillary molar bands and
to the mandibular archwire between the canine and
first premolar brackets (Figure 1). In the MA-Forsus
group, all patients underwent a surgical operation
under local anesthesia for miniplate insertion. For the
procedure, 10-mm-long horizontal incisions were made
approximately 5 mm above the mucogingival junction
in the anterior region of the mandible and mucoperi-
osteal flaps were raised. Two miniplates were bent and
adjusted to the bone surface to achieve maximum
bone contact. Next, 7-mm screws were inserted at the
top of the plate and 9-mm screws in the lowest hole. A
space of 1.5-2 mm was left between the plate arm and
the mucosa to avoid irritation of the soft tissues. The
incisions were closed with sutures and removed on
postoperative day 7 (Figure 2). Forsus FRDs were
attached to the headgear tubes of the maxillary molar
bands and to the long arms of the miniplates (Figure 3).

Patients were followed up every month and the
appliances were checked. Forsus FRDs were reacti-
vated with activation rings if needed. Treatment ended
when a Class | molar relationship and successful
elimination of the overjet were achieved.
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Figure 1. Application of Forsus Fatigue Resistant Devices to dental
arches.

The study included 90 lateral cephalometric radio-
graphs that were taken before treatment (T0), after the
leveling stage (T1), and after the fixed functional
treatment stage (T2). A total of 17 landmarks were
identified on each cephalogram, and a total of 16
measurements (7 angular, 9 linear; Table 2) were
performed with a Dolphin Imaging System (Dolphin
Imaging and Management Solutions, Chatsworth, Calif)

Statistical Analysis

For statistical analysis, SPSS version 18.0 for
Windows (SPSS Inc, Chicago, lll) was used. The
Kolmogorov-Smirnov test was used to test the normal-
ities of the data distributions. A Mann-Whitney U test
was used to compare treatment changes according to
gender, and no statistically significant difference was
found. Therefore, gender differences between groups
were ignored. An independent samples t-test was used
for intergroup differences, and a paired samples t-test
was used for intragroup differences.

Figure 2. Surgical steps of miniplate insertion.
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Figure 3. Application of Forsus Fatigue Resistant Devices to
miniplates.

To calculate method error and intraexaminer reliabil-
ity, 20 randomly selected radiographs were retraced and
remeasured, and a Cronbach’s alpha test for reliability
showed that the intraclass correlation was over 0.991.

The sample size of the study was calculated with
G*Power version 3.1.9.2," based on a significance level
of .05 and a power of 80% to detect a clinically significant
difference of 2.0 mm for the effective mandibular length.

RESULTS

The success rate of the miniplates was 91% (29 of
32 miniplates), which was similar to that reported in the
literature.

Table 2. Description of the Measurements

Skeletal measurements
1. SNA (°): Angle between sella, nasion, and A point
2. SNB (°): Angle between sella, nasion, and B point
3. ANB (°): Angle between A point, nasion, and B point
4. SN/Occ (°): Angle between sella, nasion plane, and occlusal
plane
5. SN/GoGn (°): Angle between sella, nasion plane, and
mandibular plane
6. Co-A (mm): Effective maxillary length between condylion
and A point
7. Co-Gn (mm): Effective mandibular lenghth between
Condylion and Gnathion
8. PFH (mm): Posterior face height
9. AFH (mm): Anterior face height
10. PFH/AFH (%): Posterior/anterior face height ratio
Dentoalveolar measurements
11. PP/U1 (°): Angle between palatal plane and long axis of the
upper incisor
12. IMPA (°): Angle between mandibular plane and long axis of
the lower incisor
13. Overjet (mm): Horizontal overlap of the incisors
14. Overbite (mm): Vertical overlap of the incisors
Soft tissue measurements
15. Ls-S (mm): Distance from upper lip to S plane.
16. Li-S (mm): Distance from lower lip to S plane.
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Table 3. Comparison of the Groups After the Leveling Stage (T1)?

MA-Forsus C-Forsus
Mean + SD Mean + SD P
Skeletal
measurements
SNA (°) 80.43 = 3.67 81.36 = 3.17 463
SNB (°) 73.63 = 3.15 73.99 + 3.19 .759
ANB (°) 6.80 + 1.06 7.37 =+ 1.48 .234
SN/Occ (°) 16.24 = 4.95 18.13 = 4.30 273
SN/GoGn (°) 32.78 = 5.76 33.25 = 5.98 .827
Co-A (mm) 80.58 + 5.35 81.11 = 6.75 .815
Co-Gn (mm) 100.50 = 8.13 100.46 = 6.44 .990
PFH (mm) 7117 = 6.51 73.44 = 6.94 .363
AFH (mm) 109.24 = 7.80 112.32 = 5.49 222
PFH/AFH (%) 65.24 + 5.08 65.38 = 5.31 .942
Dentoalveolar
measurements
PP/U1 (°) 114.22 = 4.56 112.67 = 4.28 .347
IMPA (°) 97.16 = 5.54 99.63 + 5.45 .230
Overjet (mm) 8.22 = 2.47 7.00 = 1.24 .098
Overbite (mm) 5.37 = 2.23 3.70 = 2.15 .047
Soft tissue
measurements
Ls-S (mm) 271 £ 2.26 2.86 + 1.73 .836
Li-S (mm) 0.99 = 2.79 1.75 = 2.03 402

2 MA indicates miniplate anchored; C, conventional; SD, standard
deviation.

The results of the independent samples t-test revealed
no statistically significant difference between the mean
chronologic age of the groups (P > .05) (Table 1).
Baseline comparison of the cephalometric variables of
the groups was performed after the leveling stage (T1) to
exclude leveling effects, and no significant differences
were found between groups except overbite (P < .05),
which was greater in the MA-Forsus group (Table 3).
Intragroup and intergroup comparisons involved treat-
ment changes between T1 and T2 (Table 4).

Intragroup Comparison

The results of the paired t-test are shown in Table 4. In
the MA-Forsus group, statistically significant decreases
in SNA (P < .05) and ANB angles (P < .001) and an
increase in SNB angle (P < .05) were found. Retrusion
of the upper (P < .001) and lower (P < .05) incisors were
evident. Significant posterior rotation of the occlusal (P <
.001) and mandibular planes (P < .05) was observed.
Effective maxillary (P < .01) and mandibular (P < .001)
lengths were increased. Increases in posterior and
anterior face heights were statistically significant (P <
.001). Overjet (P < .001) and overbite (P < .05) were
decreased. The upper lip moved backward significantly
(P < .001). The PFH/AFH ratio and lower lip position
remained unchanged (P > .05).

In the C-Forsus group, statistically significant de-
creases in SNA and ANB angles (P < .001) and an
increase in the SNB angle (P < .05) were found. The
retrusion of upper (P < .001) and the protrusion of
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lower (P < .001) incisors were evident. Significant
posterior rotation of the occlusal plane was found (P <
.001), but the mandibular plane angle remained
unchanged (P > .05). Effective maxillary (P < .01)
and mandibular (P < .001) lengths were increased.
Increases in posterior and anterior face heights were
statistically significant (P < .01). Overjet and overbite
were decreased (P < .001). Significant backward
movement of the upper lip and forward movement of
the lower lip were found (P < .001). The PFH/AFH ratio
remained unchanged (P > .05).

Intergroup comparison

The results of the independent samples ttest are
shown in Table 4. Statistically significant differences
were found between the groups in IMPA, Occ-SN, SN/
GoGn, overjet, overbite, and Li-S measurements (P <
.05). In the C-Forsus group, a substantial amount of
lower incisor protrusion was observed, while retrusion
was found in the MA-Forsus group (P < .001).
Posterior rotation of the occlusal plane was greater in
the C-Forsus group (P < .01). The mandibular plane
rotated backward in the MA-Forsus group, while it
remained unchanged in the C-Forsus group (P < .05).
Reductions in overjet (P < .001) and overbite (P < .05)
were greater in the C-Forsus group. Significant
protrusion of the lower lip was found in the C-Forsus
group, while the lower lip in the MA-Forsus group
remained unchanged (P < .001).

DISCUSSION

Fixed functional appliances have been used to
correct skeletal Class Il anomalies for decades, but
their side effects on dentoalveolar structures limit the
skeletal effect and correction.”'® Studies have recently
focused on eliminating these undesirable effects.’>*

The effects of the Forsus FRD appliance on maxillary
growth were investigated by SNA and Co-A measure-
ments. In both groups, a significant decrease was
found in the SNA angle. This may be due to posteriorly
directed forces acting on the maxilla. On the other
hand, the significant increase in effective maxillary
length (Co-A) may be due to adaptational growth in the
mandibular condyle.” Our results clearly showed that
the conventional and miniplate anchored Forsus FRD
both inhibited maxillary forward growth and had a
headgear effect on the maxilla. Our results were in
accordance with previous studies that have reported
similar findings with Forsus appliances.®¢212-141617 |n
contrast, several studies have reported that the Forsus
FRD had no significant effect on maxillary
growth.2,5,10,11,18

The effects of the Forsus FRD on mandibular growth
were investigated by SNB and Co-Gn measurements.

Angle Orthodontist, Vol 86, No 6, 2016
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Table 4. Intragroup and Intergroup Comparison of the Changes Between the Leveling Stage (T1) and the Fixed Functional Treatment Stage

(T2

MA-Forsus C-Forsus
T1 T2 T2-T1 T1 T2
Mean = SD Mean = SD Mean = SD P Mean = SD Mean = SD

Skeletal measurements

SNA (°) 80.43 * 3.67 79.98 = 3.37 -0.45 = 0.79 .043 81.36 = 3.17 80.40 = 3.37

SNB (°) 73.63 = 3.15 74.16 = 3.22 0.52 + 1.08 .041 73.99 = 3.19 74.43 = 3.43

ANB (°) 6.80 = 1.06 5.59 + 1.08 -1.20 = 1.00 .000 7.37 = 1.48 5.96 + 1.53

SN/Occ (°) 16.24 + 4.95 20.40 = 4.00 416 = 2.40 .000 18.13 + 4.30 25.79 = 5.09

SN/GoGn (°) 32.78 = 5.76 33.84 = 5.94 1.06 = 1.56 .019 33.25 = 5.98 33.16 = 5.70

Co-A (mm) 80.58 = 5.35 81.78 = 5.60 1.19 = 1.22 .002 81.11 = 6.75 82.51 = 8.16

Co-Gn (mm) 100.50 *+ 8.13 104.19 = 8.52 3.69 + 1.88 .000 100.46 = 6.44 102.96 + 7.32

PFH (mm) 71.17 = 6.51 73.41 = 6.43 224 +1.73 .000 73.44 = 6.94 76.62 = 8.39

AFH (mm) 109.24 + 7.80 113.01 = 7.98 3.76 + 2.15 .000 112.32 = 5.49 116.10 = 7.83

PFH/AFH (%) 65.24 = 5.08 65.04 = 4.93 -0.19 = 1.17 .535 65.38 = 5.31 65.94 = 5.20
Dentoalveolar measurements

PP/U1 (°) 114.22 = 4.56 100.56 + 7.36 -13.66 = 5.88 .000 112.67 = 4.28 102.52 = 4.57

IMPA (°) 97.16 = 5.54 94.30 = 6.20 -2.86 + 4.83 .037 99.63 = 5.45 113.00 = 5.96

Overjet (mm) 8.22 + 2.47 3.42 + 1.54 -4.80 = 2.07 .000 7.00 = 1.24 -1.40 = 1.71

Overbite (mm) 5.37 + 2.23 4.06 + 2.22 -1.31 £ 1.92 .020 3.70 = 2.15 0.57 = 0.79
Soft tissue measurements

Ls-S (mm) 2.71 £ 2.26 0.83 + 2.37 -1.88 + 1.29 .000 2.86 = 1.73 0.94 + 2.00

Li-S (mm) 0.99 + 2.79 0.19 = 2.49 -0.80 + 2.07 .158 1.75 = 2.03 3.57 £ 2.32

2 MA indicates miniplate anchored; C, conventional; SD, standard deviation.

In both groups, the anterior and downward force vector
of the appliance significantly stimulated mandibular
growth. The significant increase in effective mandibular
length (Co-Gn) may have been due to adaptational
growth in the mandibular condyle. Our results were in
accordance with those of previous studies that
reported stimulated mandibular growth with Forsus
appliances.?¢#12-1416-18 The increase in effective man-
dibular length in the MA-Forsus group was 3.69 mm,
while it was 2.50 mm in the C-Forsus group. The
difference between the groups was not statistically
significant. However, the almost 50% greater increase
in mandibular length by miniplate anchorage may be
explained by a more stable anchorage unit and less
anchorage loss. In contrast, several studies reported
that the Forsus FRD little or no skeletal effect on
mandibular growth 271011

The rotational manner of the mandible under Forsus
forces was investigated with the SN/GoGn angle.
Posterior mandibular rotation was evident and signif-
icant in the MA-Forsus group, while the changes in the
C-Forsus group were not significant. With miniplate
anchorage, forward and downward forces of the
Forsus appliance were directly transmitted to the
anterior skeletal base of the mandible, causing greater
and more significant posterior rotation. Moreover, the
center of force application in the MA-Forsus group was
located more downward vertically compared with the
C-Forsus group. This might be another reason for
increased mandibular rotation with skeletal anchorage.

Angle Orthodontist, Vol 86, No 6, 2016

In accordance with our results, Unal et al.”? and
Celikoglu et al.”™ also reported significant mandibular
posterior rotation with a skeletally anchored Forsus
appliance. In contrast, Aslan et al." reported nonsig-
nificant changes in the mandibular plane angle with
miniscrew-supported and conventional Forsus appli-
ances.

The effects of Forsus appliances on face heights
were evaluated with posterior face height (S-Go),
anterior face height (N-Me), and posterior/anterior face
height ratio measurements. Significant increases in all
measurements were found in both treatment groups.
These increases may be due to the modified forward
posture of the mandible by the appliances. The new
forward position enhances condylar growth vertically
and increases both posterior and anterior face height.
Similar results were previously reported in the litera-
ture."'2'® However, Oztoprak et al.® reported no
significant change in face heights and explained this
situation with the normal or horizontal growth patterns
in their late adolescent patient sample.

In the present study, significant retrusion of the
maxillary incisors was observed. This may be due to
the posteriorly and upwardly directed forces acting on
the maxillary molars. Distalization and intrusion of the
maxillary molars can cause extrusion and retrusion of
the maxillary incisors due to the heavy archwire
connecting both segments. Our findings were almost
completely in accordance with those of previous
Forsus studies,>*>¢81316-18 indicating that extrusion
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Table 4. Extended

95% Confidence
Independent Interval of
C-Forsus Sample t-test the Difference

T2-T1
Mean += SD P

Mean *= SD P Lower Upper

-0.96 £ 0.82 .000 0.50 = 029 .096 -1.11 0.10
0.44 = 0.67 .025 0.08 =033 .795 -0.76 0.59
-1.41 £ 0.60 .000 0.20 = 0.30 .503 -0.83 0.42
7.66 + 3.33 .000 -3.50 * 1.06 .003 1.32 5.68
-0.08 £ 0.86 .704 115+ 046 .019 -2.10 -0.21
140 = 1.57 .004 -0.20 = 0.51 .692 -0.85 1.26
250 = 1.62 .000 119 £ 0.64 .074 -2.51 0.12
317 +277 .001 -093+0.84 .280 -0.79 2.66
3.77 + 455 .006 -0.01 £1.30 .996 -2.66 2.67
0.56 = 0.73 .051 -0.75 = 0.35 .445 0.02 1.49
-10.15 = 5.04 .000 -3.50 = 2.00 .091 -0.59 7.61
13.37 = 5.01 .000 -16.23 =1.79 .000 1255 19.92
-8.40 = 2.12 .000 3.60 = 0.76 .000 -5.17 -2.03
-3.13 £ 2.12 .000 1.82 £ 074 .020 -3.34 -0.31
-1.92 £ 1.04 .000 0.04 = 042 .926 -0.92 0.84
182 + 147 .000 -2.62 = 0.65 .000 1.27 3.97

and retrusion of the maxillary incisors are inevitable
side effects of Forsus appliances.

One major disadvantage of fixed functional appliances
is unwanted mesial tipping of the mandibular dentition
and protrusion of the lower incisors. This situation
causes early correction of the overjet and limits skeletal
correction. In the present study, significant labial tipping
of the lower incisors was found in the C-Forsus group.
This finding was in accordance with findings of previous
studies.?*>'""68 However, in the MA-Forsus group,
instead of protrusion, significant retrusion of the lower
incisors was determined. This result was promising, as
most unwanted complications of the fixed functional
appliances were eliminated with this method. Moreover,
in most Class Il division 1 cases, lower incisors are
already protrusive due to the dental compensatory
mechanism and need to be retracted. Retrusion of the
lower incisors with skeletal anchorage has also been
reported in previous studies and case reports.'>"* Unal
et al.” and Celikoglu et al." explained this finding with
the pressure of the maxillary incisors and the lower lip. In
contrast, Aslan et al'" used Forsus with two miniscrews
and reported that the protrusion of lower incisors was
effectively minimized compared with the conventional
Forsus, but it was not totally eliminated.

In the present study, significant retrusion of the upper
lip was observed with both techniques, which was in
accordance with previous studies.>®'®'? This was due to
heavy distalizing forces acting on the upper arch and
resultant retrusion of the upper incisors. The two
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techniques did not differ regarding changes in the upper
lip. However, the lower lip was protruded in the C-Forsus
group, while it remained almost unchanged in the MA-
Forsus group. This difference was mainly due to changes
in the position of the lower incisors, which were directly
reflected on soft tissue. In accordance with our results,
Oztoprak et al.® reported no statistically significant
changes in lower lip position with Forsus FRD. However,
Unal et al.”* and Celikoglu et al.™® reported significant
forward movement of the lower lip with skeletally
anchored Forsus. This might be due to variations in soft
tissue reference lines and measurements.

Although the results with miniplate anchorage were
promising, the new technique has several disadvan-
tages and limitations. First, at least two surgical
operations are needed to insert and remove miniplates.
Second, poor oral hygiene may cause severe inflam-
mation and mobility around the miniplates. Third,
increased costs of orthodontic treatment limit its
usability.

CONCLUSIONS

« Stimulation of mandibular growth and inhibition of
maxillary growth were achieved in both treatment
groups.

+ In the C-Forsus group, a substantial amount of lower

incisor protrusion was observed, whereas retrusion

of lower incisors was found in the MA-Forsus group.

Overjet reduction was greater with the conventional

Forsus FRD due to significant amounts of lower

incisor protrusion.

The miniplate anchored Forsus FRD was found to be

more advantageous as it had no dentoalveolar side

effects on the mandibular dentition.
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