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Abstract
OBJECTIVE: To evaluate and compare the skeletal and dental treatment effects of Class  II 
malocclusion cases using skeletally anchored Forsus (miniscrew‑anchored FRD or miniplate‑anchored 
FRD), with conventional Forsus FRD.
MATERIALS AND METHODS: Unrestricted electronic search of six databases and additional manual 
searches were performed up to July 2023. Randomized controlled trials having one treatment arm with 
skeletal anchored Forsus FRD in treatment of Class II malocclusion and another matched treatment 
group treated with conventional Forsus FRD were included in this review. Risk of bias assessment 
was performed using Cochrane’s Risk of Bias Tool. No restrictions were set concerning treatment 
duration, or the cephalometric analysis used. Skeletal and dentoalveolar outcomes data were 
extracted by two authors independently.
RESULTS: Three studies using miniscrews as means of skeletal anchorage were evaluated 
and qualified for the final review and meta‑analysis. Three other studies using miniplates 
were considered in the systematic review but were not qualified for a meta‑analysis. The 
data gathered from the miniscrews anchored FRD papers included a total of 93 Class  II 
patients  (46 treated with miniscrew‑anchored Forsus FRD, 47 treated with conventional 
Forsus FRD). The meta‑analysis showed a statistically significant reduction in the SNA 
angle in favor of miniscrew‑anchored Forsus FRD  (mean difference: −0.26, CI: −0.50 
to −0.02), a nonsignificant difference in the SNB  (mean difference: 0.17, CI:  ‑0.06 to 0.39), a 
statistically significant increase in the SN–MP angle in favor of miniscrew‑anchored Forsus 
FRD  (mean difference: 0.53, CI: 0.06–1.00)—a statistically significant reduction in the L1‑MP 
angle in favor of miniscrew‑anchored Forsus FRD (mean difference: −2.12, CI: −4.96 to −2.12). 
Data from miniplate‑anchored FRD included 31 Class II patients treated with mini plate anchored 
FRD. Although meta‑analysis was not applicable to these studies, lower incisor inclination was 
observed to be less.
CONCLUSIONS: Based on the existing evidence, the use of skeletal anchorage could not enhance 
forward mandibular growth. However, miniscrew‑anchored Forsus FRD could minimize mandibular 
incisor protrusion while miniplates could even retract the mandibular incisor position with a headgear 
effect on the maxilla.
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Introduction

Class II malocclusion is considered one of the most 
common orthodontic problems encountered in daily 

orthodontic practice. McNamara[1] in 1981 concluded that 
mandibular skeletal retrusion was the most common 
skeletal characteristic of the Class II malocclusion cases 
whereas only a small percentage of the cases in his 
study showed maxillary skeletal protrusion. Various 
treatment protocols have been applied for the correction 
of Class  II malocclusion. Extraoral traction, maxillary 
molar distalization appliances, functional jaw orthopedic 
appliances, and Class II intermaxillary elastic mechanics 
can be used for the treatment of some mild to moderate 
Class II malocclusions.[1]

In orthodontic practice, patient cooperation during 
treatment has been a concern in the past few decades 
and several studies have addressed this phenomenon as 
one of the key factors for the success of any orthodontic 
treatment.[2‑4] Because of this, noncompliance‑based 
treatment approaches have also been investigated 
for Class  II malocclusion management. Fixed Class  II 
appliances (FCIIA) have the advantage of not depending 
upon patient cooperation, and they can also be used 
concurrently with brackets. Numerous types of fixed 
Class II appliances are now available for treatment of 
Class II malocclusion. These fixed appliances have the 
disadvantage of producing significant dentoalveolar 
side effects that limit the amount of concomitant skeletal 
correction.[5] A recently published systematic review 
assessing the treatment effects of FCIIAs concluded 
that these appliances were effective in the correction 
of Class II malocclusion mainly through dentoalveolar 
rather than skeletal effects.[6] Several studies have 
recently focused on eliminating or minimizing these 
undesirable dentoalveolar effects.[7‑9]

The most used methods of skeletal anchorage include 
miniscrews[9] and miniplates.[10] Miniscrews anchored 
fixed functional appliances have been recently used to 
minimize dentoalveolar effects and promote skeletal 
changes. There are controversies in the literature 
regarding the effects of using miniscrews or miniplates in 
conjunction with fixed functional appliances which may be 
due to different treatment methodologies, study designs, 
type of skeletal anchorage used, or even due to the type 
of the appliance itself. A recent systematic review and 
meta‑analysis evaluating the skeletally anchored Forsus 
FRD for correction of Class II malocclusions suggested 
that employing skeletal anchorage with Forsus FRD 
did not demonstrate superior skeletal effects; however, 
it effectively mitigated the proclination of the lower 
incisors.[11] The results of this systematic review should 
be interpreted with great caution as they were based on 
the amalgamation of outcomes from both miniplates 

and miniscrews anchored Forsus FRD. This blending 
of distinct anchorage methods introduces a potential 
source of heterogeneity in the results, as miniplates 
and miniscrews may impart divergent biomechanical 
forces and treatment responses. The inclusion of these 
different anchorage techniques may compromise the 
accuracy and reliability of the conclusions drawn from 
the meta‑analysis. In contrast, our proposed research 
takes a deliberate and focused approach by analyzing 
the outcomes of studies on miniscrew‑anchored Forsus 
Fatigue Resistant Device individually. This separation of 
results from those involving miniplate‑anchored devices 
is a strategic decision aimed at fostering a more consistent 
and comparable methodology with the intention is to 
enhance the clarity of outcome interpretation within our 
study. The consideration of separate anchorage types in 
our research design aims to enhance the internal validity 
and scientific rigor of the study, enabling a more nuanced 
understanding of the skeletal and dentoalveolar effects of 
Forsus Fatigue Resistant Device in Class II malocclusions.

Thus, a systematic review evaluating the skeletal 
and dental effects of skeletally anchored FRD, taking 
into consideration and separating miniscrews from 
miniplates anchored FRD, is certainly needed to provide 
clinicians with the highest level of evidence.

Materials and Methods

Protocol registration
The protocol of this review has been registered in the 
PROSPERO database (CRD42017075460). This systematic 
review followed the Preferred Reporting Items for Systematic 
Reviews and Meta‑Analyses (PRISMA) statement.

Information sources and search
Six electronic databases were systematically and 
unrestrictedly surveyed from inception up to July 2023 
including  (1) Medline,  (2) Cochrane Central Register 
of Controlled Trials,  (3) Embase,  (4) Lilacs,  (5) Scopus, 
and  (6) Web of Science. The search strategy had no 
restrictions concerning language or publication year. The 
bibliographies of the included trials and relevant reviews 
were also manually searched in the main orthodontic 
journals. A  partial Grey literature search was also 
assessed through proper registers and databases including 
conference abstracts, and unpublished or unidentified 
studies. After the removal of all duplicates, articles were 
screened based on title and abstract. When titles and 
abstracts were insufficient to decide, the full text of the 
article was also screened. When necessary, authors were 
contacted for complementary data or clarifications. The 
search was performed by two investigators (O.E and S.D.B.). 
Disagreements among studies to be included were 
resolved by discussion between these two authors until a 
final consensus was reached.
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Eligibility criteria
The selection criteria that were applied for the inclusion 
of articles in the review are shown in Table 1. A study was 
considered eligible when it reported on one treatment 
arm the use of a Forsus FRD with miniscrew anchorage 
or miniplate and other treatment arms with conventional 
Forsus FRD.

After the removal of all duplicates, articles were screened 
based on title and abstract. When titles and abstracts 
were insufficient to decide, the full text of the article 
was also screened.

Data collection process and data items
Data were  extracted independent ly  by two 
investigators  (O.E and S.D.B). The collected data 
included: sample size, characteristics of patients, mean 
age, intervention, treatment duration, and skeletal 
and dental outcomes  [Table  2]. Disagreements about 
extracted data were resolved by discussion between 
authors till a final consensus was reached.

Outcome
The primary outcomes were the mandibular forward 
growth and lower incisors’ inclination and position. 
Secondary outcomes included the treatment effects of the 
appliance on maxillary growth, apical base relationship, 
vertical skeletal effects, and soft tissue changes.

Risk of bias assessment in individual studies
The Cochrane Risk of Bias Tool was used to analyze the 
risk of bias in each RCT study included, with the following 
criteria for assessment: random sequence generation, 
allocation concealment, blinding of participants and 

personnel, blinding of outcome assessment, incomplete 
outcome data, selective outcomes reporting, and other 
sources of bias  [Table 3]. The overall risk of bias was 
judged as high, low or unclear for randomized studies. 
Non‑randomized controlled clinical trials were appraised 
using the criteria listed in the methodological index for 
nonrandomized studies (MINORS).[3]

Risk of bias assessment between studies
A summary of the certainty of conclusions and strength 
of the evidence was analyzed using the Grading of 
Recommendations Assessment, Development, and 
Evaluation (GRADE) approach. The quality of evidence 
was assessed as high, moderate, low, or very low for all 
outcomes.

Summary measures
We considered all outcome measurements that 
the investigators used to evaluate the skeletal and 
dentoalveolar treatment effects as primary outcomes. 
This includes measurement of maxillary forward (SNA, 
angle between anterior cranial base and A point), 
mandibular forward (SNB), and vertical changes as well 
as anteroposterior maxilla–mandibular relationship. 
Dentoalveolar measurements of inclination and 
anteroposterior positioning of maxillary and mandibular 
incisors were also considered.

Data synthesis
Data retrieved from articles using miniplate‑anchored 
Forsus appliances was not eligible for a quantitative 
analysis .  Data retr ieved from art ic les  using 
miniscrew‑anchored Forsus FRD were pooled to 
provide an estimate of the effectiveness of the 

Table 1: Eligibility criteria used for the study selection
Category Inclusion Criteria Exclusion Criteria
Participants Growing adolescents with a 

Class II malocclusion due to 
mandibular deficiency

Patients with craniofacial syndromes and/or cleft lip palate
Patients with temporomandibular joint disorders
Animal studies

Intervention Miniscrew‑ or 
miniplate‑anchored Forsus 
FRD

Patients with Class II malocclusion treated with fixed functional appliances 
other than Forsus FRD, headgear, extractions, Class II elastics, 
orthognathic surgery, distalization, or removable functional appliances

Comparison Conventional Forsus FRD
Outcomes Studies providing skeletal and 

dentoalveolar cephalometric 
measurements

Electromyographic evaluation
Cost–benefit analysis
Patients’ acceptance 

Study 
design 

Randomized controlled 
clinical trials
Prospective Controlled 
clinical trials

Retrospective clinical trials
Abstracts
Case reports
Case‑control
Observational studies
Cohort studies
Letters to the Editor
Narrative reviews
Systematic reviews and meta‑analyses.
Laboratory studies.
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miniscrew‑anchored FRD using a fixed‑effects 
model, given that there were three trials eligible for 
quantitative analysis and considering the expected 
statistical homogeneity.[12] Fixed‑effects models 
are preferred when no significant differences are 
expected between patients and evaluation methods. 
For all outcomes, the mean difference with standard 
deviation and 95% confidence intervals were calculated. 
Clinical heterogeneity was examined by assessing 
the characteristics of the selected trials, including 
similarity between interventions, patients, phase of 
treatment in which intervention was applied, and 
outcome measures. We planned to evaluate publication 
bias if at least 10 studies were to be included in a 
meta‑analysis, using a funnel plot by visually assessing 
the extent of funnel plot asymmetry.[13] Statistical 
heterogeneity across the studies was tested using 
the I2 statistic, with a guide for interpretation as 
follows: 0%–30%, not important; 30%–50%, moderate 
heterogeneity; 50%–100%, considerable heterogeneity. 
The pooled effect estimate was considered significant if 
P was <0.05. A meta‑analysis software (The Cochrane 
Collaboration’s software Review Manager, RevMan) 
was used to perform data analyses.

Results

Study selection
One hundred thirty‑ five articles were initially identified 
through electronic search, and three articles were 
obtained through manual search [Figure 1]. Seventy‑four 
articles remained after the exclusion of duplicates, 
and a total of 11 articles were included based on the 
title abstract screening. For the miniscrews skeletal 
anchored FRD assessment, three articles,[9,14,15] having 
one treatment arm with miniscrew‑anchored Forsus FRD 
and the other treatment arm with conventional Forsus 
FRD were included in the systematic review. These 
studies were designated as RCTs and were included in 
the meta‑analysis. Whereas for the miniplate‑anchored 
FRD assessment, initially 7 studies were identified 
using miniplate in at least one group, only 3 studies 
met the inclusion criteria and thus were included in 
the systematic review.[7,10,16] Two of these studies have 
compared the miniplate group to no treatment and 
conventional Forsus.[10,16] Whereas one of them didn’t 
have a control group rendering the data not suitable for 
meta‑analysis.[7]

Study characteristics
Miniscrew‑anchored Forsus FRD: The three selected 
studies were RCTS, evaluating the skeletal and dental 
treatment effects of Forsus FRD indirectly anchored with 
miniscrews and comparing them with matched groups 
treated with conventional Forsus FRD. For the whole 
study, patients’ selection criteria were similar regarding 
the patients’ stage of skeletal growth, skeletal Class  II 
malocclusion due to mandibular retrognathia, and normal 
or horizontal mandibular growth. Sample sizes ranged 
from 14 to 17 patients per study group, the treatment 
was performed during circumpubertal stages of skeletal 
development (age ranged from 12.5 to 14.6 years), and 
the duration of functional appliance treatment ranged 
from 4.8 to 6.5 months. All studies reported skeletal and 
dental treatment effects such as maxillary and mandibular 
anteroposterior changes, apical base relationships as well 
as maxillary and mandibular incisors inclination.

Miniplate‑anchored Forsus FRD The three selected studies 
evaluated the treatment effects of miniplate‑anchored 
Forsus FRD on the maxilla, mandible, overjet, and 
mandibular incisors and included one RCT. The sample 
size ranged from 15 to 17 per study group (age ranged 
from 11.27 to 14.02 years). All studies reported skeletal and 
dental treatment effects such as maxillary and mandibular 
anteroposterior changes, apical base relationships as well 
as maxillary and mandibular incisors inclination.

Risk of bias within studies
Assessment of the risk of bias of RCTs using the Cochrane 
tool is presented in Table 3 and Figure 2 with the following 
criteria for assessment: random sequence generation, 
allocation concealment, blinding of participants and 
personnel, blinding of outcome assessment, incomplete 
outcome data, selective outcomes reporting, and other 
sources of bias. All the miniscrews included studies were 
all RCTs; one of them was considered to have an unclear 
risk of bias, whereas the other two studies presented a 
low risk of bias. In the miniplate studies, only one was 
RCT and the other two were nonrandomized clinical 
trials. MINORS tool to assess the risk of bias of those 
studies was used in Table 4. An unbiased assessment of 
the endpoints was not justified in the studies.

Risk of bias within studies
Because only three studies of the miniscrew‑anchored 
Forsus FRD were included in this meta‑analysis, 

Table 3: The Cochrane Collaboration’s tool for assessing risk of bias
Article Random Sequence 

Generation
Allocation 
Concealment

Blinding of Participants 
and Personnel

Blinding of Outcome 
Assessment

Incomplete 
Outcome data

Selective 
Reporting

Other 
Bias

Elkordy et al.[15] Low Low Unclear Low Low Low Unclear
Eissa et al.[14] Low Low Low Low Low Low Unclear
Elkordy et al.[16] Low Low Unclear Low Low Low Unclear
Aslan et al.[9] Unclear Unclear Unclear Unclear Unclear Unclear Unclear
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Figure 2: Risk of Bias Assessment

publication bias was not considered. Based on the 
GRADE recommendations, the body of evidence 
reporting the main outcomes ranged from moderate 
to high due to high I2 values reported for outcomes 
measuring lower incisors’ position. Consequently, the 
results of this analysis can be relied on to conclude 
clinical recommendations [Table 5].

Results of individual studies
In all three miniscrew‑anchored Forsus RCTS, patients 
were treated with a non‑extraction approach. Forsus 
FRD was selected and inserted into the patient’s mouth 
following the manufacturer’s instruction; the maxillary 
end of FRD was inserted into headgear tubes of the 
maxillary molars using EZ2 module clips. Pushrod 
was inserted onto mandibular archwire distal to 
canine brackets. For miniscrew‑anchored Forsus FRD 
groups, miniscrews were inserted bilaterally between 
the mandibular canine and first premolar root area at 
the level of the mucogingival junction. A  segment of 
stainless‑steel wire was inserted between the mandibular 
canine and the hole in miniscrew neck to establish an 
indirect anchorage. Treatment effects were assessed 
using lateral cephalograms in two studies[4,5] and CBCTs 
in one study. Two studies evaluated the skeletal, dental, 

Figure 1: PRISMA flow chart for study selection process
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and soft tissue treatment effects, whereas only one study 
evaluated the skeletal and dental treatment effects.

In all the miniplate studies, only the upper arch was 
bonded, and the teeth were figure-8 ligated. After 
leveling and alignment, and after reaching steel wires, 
an archwire size 0.016x0.022 stainless steel and larger 
dimensions, the miniplates were surgically fixed using 
surgical screws. All patients were observed at 4 weeks 
intervals, the miniplates were removed after attaining 
a Class  I molar relationship. The success rate of the 

miniplates was reported to be 91% in two studies[7,10] 
and a failure rate of 13.3% in one study.[16] Skeletal 
and dentoalveolar changes between controls and 
miniplate‑anchored FRD were reported in 2 studies,[10,16] 
whereas Unal et al.[7] reported the mean change before 
and after the use of FRD.

Effects of interventions
Three randomized clinical trials analyzing 93 patients 
and comparing miniscrew‑anchored Forsus FRD 
versus conventional Forsus FRD were combined in a 
meta‑analysis [Figures 3‑11].

Anteroposterior skeletal measurements
The analysis showed a statistically significant reduction in 
the SNA angle [Figure 3] in favor of miniscrew‑anchored 
Forsus FRD (mean difference, −0.26; P = 0.03; fixed‑effects 
95% CI, −0.50 to − 0.02; I2 = 0%; T2 = 0.47). A nonsignificant 
difference in the SNB  [Figure  4] was found between 
the two interventions (mean difference, 0.17; P = 0.15; 
fixed‑effects 95% CI, −0.06 to 0.39; I2 = 25%; T2 = 2.65). The 
ANB angle [Figure 5] showed a non‑significant difference 
between the two interventions (mean difference, −0.22; 
P  =  0.09; fixed‑effects 95% CI, −0.48 to 0.03; I2  =  0%; 
T2 = 0.06).

Vert‑ical skeletal measurements
Our analysis showed a statistically significant increase in 
the SN‑MP angle [Figure 6] in favor of miniscrew‑anchored 
Forsus FRD (mean difference, 0.53; P = 0.03; fixed‑effects 
95% CI, 0.06–1.00; I2 = 0%; T2 = 0.80). For the ANS‑Me 
measurement, a statistically significant increase [Figure 7] 
was found in favor of miniscrew‑anchored Forsus 

Table 4: The revised and validated version of 
MINORS for non‑randomized studie

Turkkahraman 
et al.[10]

Unal 
et al.[7]

1. A clearly stated aim: 2 2
2. Inclusion of consecutive patients 2 1
3. Prospective collection of data 2 2
4. Endpoints appropriate to the aim of the 
study

2 2

5. Unbiased assessment of the study 
endpoint

0 0

6. Follow‑up period appropriate to the aim 
of the study

2 2

7. Loss to follow up less than 5% 1 2
8. Prospective calculation of the study size 2 2
9. An adequate control group 2 0
10. Contemporary groups 2 1
11. Baseline equivalence of groups 2 0
12. Adequate statistical analyses 2 2
Total 21 16
The items are scored 0 (not reported), 1 (reported but inadequate) or 2 
(reported and adequate). The global ideal score being 16 for non‑comparative 
studies and 24 for comparative studies

Figure 5: ANB

Figure 4: SNB Angle

Figure 3: SNA Angle
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FRD (mean difference, 0.71; P = 0.009; fixed‑effects 95% 
CI, 0.18–1.24; I2 = 0%; T2 = 0.94).

Dental measurements
The results showed a statistically significant reduction in 
the L1–MP angle [Figure 8] in the miniscrew‑anchored 
Forsus FRD‑treated patients  (mean difference, −2.12; 
P < 0.0001; fixed‑effects 95% CI, −4.96 to − 2.12; I2 = 53%; 
T2 = 4.29). For the L1–NB measurement, a statistically 
significant reduction  [Figure 9] was found in favor of 
miniscrew‑anchored Forsus FRD (mean difference, −1.05; 

P < 0.0001; fixed‑effects 95% CI, −1.42 to −0.68; I2 = 70%; 
T2 = 6.63). The overjet [Figure 10] showed a nonsignificant 
difference between the two interventions  (mean 
difference, −0.75; P = 0.09; fixed‑effects 95% CI, −1.62 to 
0.13; I2 = 0%; T2 = 0.91).

Soft tissue measurements
The L lip‑E [Figure 11] plane showed a non‑significant 
difference between the two interventions  (mean 
difference, −0.78; P = 0.13; fixed‑effects 95% CI, −1.62 to 
0.13; I2 = 2%; T2 = 1.02).

Figure 11: Lower lip to E plane

Figure 6: SN-MP Angle

Figure 7: Lower anterior facial height ( ANS-Me mm)

Figure 8: Lower incisor inclination (L1-MP Angle)

Figure 9: Lower incisor AP position ( L1-NB mm)

Figure 10: Overjet ( mm)
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early correction of the overjet and consequently limited 
skeletal correction of the malocclusion. It was suggested 
that the adjunctive use of miniscrews with Forsus FRD 
should be significantly favored over the conventional 
FRD. GRADE assessment tool results show that there 
is high‑quality evidence to support that conclusion. 
Noteworthy is the effect reported by miniplate‑anchored 
Forsus studies, where the lower incisors inclination was 
not only controlled but rather significant retroclination 
was observed. This effect of miniplate‑anchored Forsus is 
desirable and demanded in situations where mandibular 
incisors are proclined with diastema to start with.

Limitation
The result of this systematic review should be interpreted 
with caution due to the limited number of eligible studies 
included in the meta‑analysis. Additionally, one study has an 
unclear risk of bias. Another limitation to the present study 
was a failure to blind the patients and the clinicians which 
represented a common risk of bias. However, complete 
blinding in such clinical trials cannot be achieved in real 
clinical scenarios. Finally, pooling results from a CBCT study 
with two other studies using lateral cephalograms might 
be problematic. However, in the present study, similar 
measurements were used to assess the same outcomes, and 
the reliability of combining both data was reasonable, which 
precluded the calculation of standardized mean difference.

Conclusions

Based on the existing evidence, the following can be 
concluded regarding the effectiveness of the use of 
miniscrews as a means of anchorage with Forsus FRD
•	 Miniscrew‑anchored, miniplate‑anchored and 

conventional Forsus FRD could effectively correct 
Class II malocclusion mainly through dentoalveolar 
changes.

•	 The use of miniscrews as a means of anchorage with 
Forsus FRD could not enhance forward mandibular 
growth which could be attributed to the short 
treatment duration of FRD which may be not enough 
for mandibular growth to take place. Nevertheless, 
the use of miniplates as a means of anchorage would 
lead to a better mandibular positional change in 
addition to a considerable increase in mandibular 
length.

•	 Miniscrew‑anchored Forsus FRD has a headgear 
effect on the maxilla; meanwhile, miniplate‑anchored 
Forsus FRD cause retroclination of maxillary incisors 
as well.

•	 Miniscrew‑anchored Forsus FRD could minimize 
mandibular  inc isors  inc l inat ion  whereas 
miniplate‑anchored Forsus FRD could cause their 
retroclination.

Financial support and sponsorship
Nil.

Discussion

Summary of evidence
In this review, randomized clinical trials were selected 
to evaluate the skeletal and dental treatment effects of 
miniscrew‑anchored Forsus FRD. The meta‑analysis 
showed a significant decrease in SNA angle in favor of 
miniscrew‑anchored FRD, which could be attributed 
to the headgear effect of the appliance due to the 
posteriorly directed forces on the maxilla, which could 
restrict maxillary forward growth. In addition to 
the headgear effect on the maxilla, miniplate studies 
reported significant retroclination of the upper incisors 
as well.

In the miniscrew studies, the duration of functional 
appliance treatment ranged from 4.8 to 6.5  months 
which may be not enough for mandibular growth 
to take place. This could explain the non‑significant 
increase in SNB angle in all selected studies. This finding 
was consistent with those of other fixed functional 
appliances studies which reported little or no effect 
on mandibular growth.[5,17‑19] However, a significant 
increase in the mandibular length had been noted in 
the miniplate studies, possibly because of the result 
of adaptation in condylar growth.[10,16] Observation for 
ANB angle changes indicated that the use of miniscrews 
as a means of skeletal anchorage could not achieve 
additional skeletal treatment effects. Meanwhile, in 
the miniplate studies, changes reported in the maxilla 
and mandible led to improvement in skeletal relations, 
consequently resulting in a significant decrease in the 
ANB angle[7,10,16] The vertical skeletal treatment effects, 
included changes in SN–MP angle and lower anterior 
facial height (ANS–Me), showed a statistically significant 
increase in favor of miniscrew‑anchored Forsus FRD. 
A  plausible explanation of this skeletal treatment 
effect may be attributed to the downward and forward 
direction of the forces applied by the appliance that 
could result in an enhanced vertical condylar growth 
and consequently, an increase in the lower facial 
height.[10] Similarly, SN–MP angle and lower anterior 
facial height (ANS‑Me), showed a statistically significant 
increase in miniplate‑anchored Forsus studies as well. 
In this case, the point of force application is believed to 
be the reason behind this effect since it is more anterior 
to the mandibular center of resistance.[16]

The effect of the appliance on lower incisors’ inclination 
and position was reported in changes in L1‑MP angle and 
L1‑NB measurement. The results showed a statistically 
significant reduction in both measurements in favor of 
miniscrew‑anchored Forsus FRD which indicates that 
miniscrews could minimize mandibular incisors protrusion. 
In the conventional Forsus FRD, the appliance resulted in 
a significant mandibular incisors protrusion which led to 
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