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Abstract

Objective The aim of this study was to evaluate the
clinical outcomes of three different Class II treatment
modalities followed by fixed orthodontic therapy, using the
American Board of Orthodontics Model Grading System
(ABO-MGS).

Materials and methods As a retrospective study, files of
patients treated at postgraduate orthodontic clinics in
different cities in Turkey was randomly selected. From
1684 posttreatment records, 669 patients were divided into
three groups: 269 patients treated with extraction of two
upper premolars, 198 patients treated with cervical head-
gear, and 202 patients treated with functional appliances.
All the cases were evaluated by one researcher using ABO-
MGS. The Xz, Z test, and multivariate analysis of variance
were used for statistical evaluation (p < 0.05).

Results No significant differences were found among the
groups in buccolingual inclination, overjet, occlusal rela-
tionship, and root angulation. However, there were signif-
icant differences in alignment, marginal ridge height,
occlusal contact, interproximal contact measurements, and
overall MGS average scores. The mean treatment time
between the extraction and functional appliance groups
was significantly different (p = 0.017).
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Conclusion According to total ABO-MGS scores, head-
gear treatment had better results than functional appliances.
The headgear group had better tooth alignment than the
extraction group. Headgear treatment resulted in better
occlusal contacts than the functional appliances and had
lower average scores for interproximal contact measure-
ments. Functional appliances had the worst average scores
for marginal ridge height. Finally, the functional appliance
group had the longest treatment times.
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Zusammenfassung

Ziel Unter Verwendung des ABO-MGS (American Board
of Orthodontics Model Grading System) sollten die klini-
schen Ergebnisse von 3 unterschiedlichen Klasse-II-The-
rapiemodalititen und anschlieBender kieferorthopidischer
Behandlung mit festsitzenden Apparaturen evaluiert
werden.

Material und Methoden FEin retrospektives Kollektiv
behandelter Patienten wurde randomisiert aus den Archi-
ven kieferorthopddischer Ambulanzen (,,postgraduate
orthodontic clinics“) in verschiedenen tiirkischen Kliniken
ausgewdhlt. Ausgehend von 1684 Patientenakten nach
Behandlung wurden 669 Patienten in 3 Gruppen aufgeteilt:
269 Patienten mit Extraktion zweier oberer Prdmolaren,
198 mit zervikalem Headgear und 202 Patienten, die mit
funktionellen Apparaturen behandelt worden waren.
Samtliche Félle wurden von einem Untersucher anhand des
ABO-MGS evaluiert. Zur statistischen Evaluierung dienten
der XZ-, der Z- und der multivariate ANOVA(“analysis of
variance”)-Test (p < 0,05).

Ergebnisse Keine signifikanten Unterschiede zeigten sich
zwischen den Gruppen hinsichtlich bukkolingualer
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Inklination/Kippung, Overjet, okklusaler Beziehung und
Wurzelangulation, wohl dagegen hinsichtlich Alignment,
Randleistenhohe, okklusalem Kontakt, interproximalen
Kontaktmessungen und durchschnittlichen Gesamt-MGS-
Scores. Die mittlere Behandlungszeit zwischen der Gruppe
mit Extraktion und der mit funktioneller Apparatur war
signifikant unterschiedlich (p = 0,017).

Schlussfolgerung Den ABO-MGS-Gesamtscores —ent-
sprechend waren die Ergebnisse nach Headgear-Therapie
besser als nach funktioneller Behandlung. Das Alignment
war in der Headgear-Gruppe besser als in der Extrakti-
onsgruppe. Die Behandlung mit einem Headgear fiihrte zu
besseren okklusalen Kontakten als die funktionelle
Behandlung und wies geringere mittlere Scores im Bereich
interproximaler Kontaktmessungen auf. Die funktionellen
Apparaturen hatten die schlechtesten Scores fiir die
Randleistenhohe. SchlieBlich waren die Behandlungszeiten
in der Gruppe mit funktioneller Apparatur am lingsten.

Schliisselworter Extraorale Traktionsapparaturen -
Zahnextraktion - Kieferorthopéddische Apparaturen -
Funktionelle Apparaturen

Introduction

The correction of Class II malocclusions has always been
an issue of concern for orthodontists [16]. If maxillary and
mandibular arches are malpositioned because of dental
problems, skeletal problems, or a combination of both,
Class II malocclusion could occur [9]. Class II malocclu-
sion includes various skeletal and dentoalveolar compo-
nents generally [6].

Patients’ age, aspects related to the malocclusion, and
financial situation affect the treatment plan for Class II
malocclusion [19, 21]. Numerous methods are available to
treat Class II malocclusions [13]; however, if a patient is
expected to continue to grow, a nonextraction method with
extraoral headgear or a removable functional appliance is
usually administrated [2, 5, 12, 23]. The most commonly
used appliance for extraoral anchorage is headgear [11].
Extraoral appliances are used to correct the dentoalveolar
relationship between the mandible and maxilla [11]. The
aim, however, is to provide space for retraction of the
anterior segment; thus, two upper premolars could be
extracted [3, 4, 22]. Two upper premolar extraction pro-
tocols require less patient compliance than nonextraction
treatment with extraoral headgear or a removable func-
tional appliance [13].

McNamara [15] investigated 277 children with Class II
malocclusion and discovered that mandibular skeletal
retrusion was most common, while maxillary skeletal
protrusion was not common. Therefore, adjustment and
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redirection of mandibular growth is the essential goal of
most Class II treatment procedures. Although it is apparent
that growth adjustment for Class II therapy is very effective
in certain individuals, little is known about the mechanisms
involved in whether treatment goals are achieved. There-
fore, the best timing of Class II therapy and its associated
effect on the numerous risks and benefits of therapy is of
clinical significance [14].

In 1997, directors of the American Board of
Orthodontics (ABO) developed an Objective Grading
System (OGS) to objectively quantify tooth positions for
scoring posttreatment case records. This system comprises
eight measures that are evaluated by using a numeric
measure: alignment, marginal ridge height, buccolingual
inclination, occlusal relationship, occlusal contact, overjet,
interproximal contact, and root angulation. OGS has a
specific gauge (ABO measuring gauge) to standardize the
measurements by the examiners. This system was imple-
mented in the evaluation of the final casts and panoramic
radiographs of each case. The ABO-OGS attempts to
assess the outcome of orthodontic treatment. The language
was updated and changed from the Objective Grading
System to the Model Grading System (MGS) in 2007.
Thus, we used the MGS in the present study [9].

There are several studies in the literature assessing dif-
ferent methods for treating Class II malocclusion with
cephalometric evaluation or other occlusal indices. No
study to date, however, has compared treatment results and
duration of two upper premolar extraction, headgear or
functional appliances followed by fixed appliance therapy
protocols for treating Class II malocclusion with the ABO-
MGS.

The aim of this study was to evaluate the clinical out-
comes of three Class II treatment modalities (two upper
premolar extraction, headgear, and functional orthopedic
treatment) followed by fixed orthodontic therapy, using the
ABO-MGS. The null hypothesis to be tested states that
there is no significant difference in orthodontic treatment
outcomes and duration of two upper premolar extraction,
headgear, or functional appliance treatments followed by
fixed appliance protocols in the treatment of Class II
malocclusion.

Materials and methods

As a retrospective study, files of patients who met the
inclusion criteria below were randomly selected from the
archives of nine postgraduate orthodontic clinics in dif-
ferent cities in Turkey. In the current study, only cases
treated by orthodontists were selected in order to stan-
dardize treatment outcomes. The orthodontic competence
of the specialists was generally similar.
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During the selection of cases, the following criteria were
evaluated:

Inclusion criteria

e C(Class II patients treated with two upper premolar
extraction, headgear, or functional appliances,

e completion of treatment with a fixed orthodontic
appliance,

e fixed appliances consisting only of wires and brackets
(e.g., no quad helix, rapid palatal expander),

e patients began and completed treatment in the same
postgraduate clinic,

e patients’ treatment was begun and completed by the
same operator, and

e the cases included a final panoramic radiograph.

Cases were excluded if

e C(Class II treatment was completed with only headgear or

functional appliances without fixed orthodontic

therapy,

cases were treated by orthodontic teaching staff,

cases were treated with four premolar extraction,

treatment was completed for personal reasons,

only digital dental casts were available,

dental plaster casts were broken,

incomplete/missing records,

negative chart entries due to the lack of cooperation or

poor oral hygiene,

e more than three chart entries signifying broken appli-
ances or brackets, and

e more than three chart entries of missed appointments.

Data collection procedures were retrospectively planned
and defined. Pretreatment malocclusion severity was
measured using the ABO discrepancy index. Both authors
investigated the correlation between pretreatment maloc-
clusion severity and total OGS (MGS) score and found that
there was no correlation between pretreatment malocclu-
sion severity and total OGS (MGS) [1]. Thus, the initial
malocclusion severity logically did not influence the end
result of the orthodontic treatment.

Of the 1684 posttreatment records, 669 patients (347
females and 322 males, average age: 14.3 years at start of
treatment) meeting inclusion criteria were divided into
three groups: group 1 comprised 269 patients (124 females
and 145 males) treated with two upper premolar extraction;
group 2 comprised 198 patients (103 females and 95 males)
treated with cervical headgear; group 3 comprised 202
patients (120 females and 82 males) treated with a func-
tional appliance (Twin block or fixed functional appliances,
Forsus and Herbst). The fixed appliance phase of the
orthodontic therapy was combined in all cases (especially
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for the headgear group). All cases had pretreatment and
posttreatment orthodontic records, including panoramic
and cephalometric radiographs, as well as dental casts. All
cases were treated using traditional Roth prescription with
0.018-inch bracket slots in all university graduate
orthodontic clinics.

The ABO-MGS for scoring dental casts and panoramic
radiographs includes eight measures: alignment, marginal
ridges, buccolingual inclination, occlusal relationships,
occlusal contacts, overjet, interproximal contacts, and root
angulation [7]. The ABO measuring gauge was used to
score casts. A score of O indicates ideal alignment and
occlusion, while scores of 1 or 2 indicate deviations from
normal [7]. ABO-MGS scores in each of the eight cate-
gories and total case scores measured in the cast/radiograph
evaluation form were recorded. Treatment time was cal-
culated using the dates of initial application and removal of
fixed appliances.

Furthermore, posttreatment MGS scores were used to
classify treatment as passing, undetermined, or failing,
based on the ABO’s instruction that cases with a score of
less than 20 commonly passed, and cases with scores more
than 30 were generally unsuccessful. Scores of 20-30 were
classified as undetermined scores [7].

The principal investigator was initially trained in the
ABO-MGS using the ABO Calibration Kit from March
2011 and a tutorial using the ABO gauge. Only one
investigator (H.A.C.) evaluated all cases. Radiographs and
study casts were both scored by the examiner who was
unaware of the group allocation.

Statistical analysis

A post hoc statistical power analysis indicated that a
multivariate analysis of variance (MANOVA) design with
1 factor with 3 groups with an average of 198 (n1 = 246,
n2 = 176, n3 = 172) subjects each, for a total of 594
subjects, and 8 response variables achieved 99.9 % power
to test factor A if a Wilks’ Lambda Approximate F Test is
used with a 5 % significance level.

To assess intraexaminer reliability, a subsample of 20
patients was randomly selected from the main sample. The
measurements were repeated 8 weeks after the first mea-
surements. A paired sample ¢ test was applied to the first
and second measurements and the differences between
measurements were evaluated.

Treatment type proportions were compared at each
quality level using the Z test with the Bonferroni-adjusted
significance levels once a statistically significant relation-
ship was found between the treatment quality and treatment
types in question. The aforementioned treatment types
were also compared in terms of treatment duration and the
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eight MGS component scores using a MANOVA; having
obtained a statistically significant multivariate test, the
follow-up univariate tests and Bonferroni pair-wise com-
parisons were examined. Box’s M test was applied, and it
was observed variance—covariance matrices of the outcome
variables were equal across groups (Box’s M = 4.013,
F = 0.666, p = 0.677) as well as the Levene’s univariate
tests for homogeneity of group variances which also yiel-
ded nonsignificant results for the treatment time
(»p = 0.050) and the MGS (p = 0.555). Having homoge-
neous variances across groups, on the other hand, the
outcome variables violated the normality assumption based
on the Shapiro-Wilk’s test. However, we believe that,
under many conditions, violating the multivariate
assumption, especially when variances are equal, does not
necessarily invalidate the results. Departures from multi-
variate normality generally have only very slight effects on
type I error rates of the four MANOVA statistics, but Roy’s
greatest characteristic root may sometimes be an exception.
IBM SPSS Statistics version 20 was used for the analyses.
When the p value was less than 0.05, the statistical test was
considered significant.

Results

The paired sample ¢ test results for the intra-examiner reli-
ability indicated that the first and second measurements and
the differences between measurements were insignificant
(p = 0.625). The total mean treatment times for the three
groups are shown in Table 1. A significant difference was
found in the mean treatment time between the two upper
premolar extraction group (mean 27.60 £+ 11.4 months) and
the functional appliance group (mean 30.38 £ 11.2 months;
p = 0.017). Treatment time for the headgear group (mean
28.69 *+ 12.6 months) was not significantly different from
the two upper premolar extraction and functional appliance
groups.

Mean MGS scores for the eight measured variables and
descriptive statistics for each component are given in

Table 2. A significant difference was found in alignment
between the extraction and headgear groups (p = 0.027).
The headgear group (mean MGS score = 2.22) had better
tooth alignments than the extraction group (mean MGS
score = 2.63).

Regarding marginal ridge height measurements, a sig-
nificant difference was found between the headgear and
functional appliance groups (p = 0.021). The functional
appliance group (mean MGS score = 3.81) had a higher
average score for marginal ridge height measurements.

No significant difference was found among three groups in
buccolingual inclination (p = 0.183), overjet (p = 0.696),
occlusal relationship (p = 0.185), and root angulation
(p = 0.092).

A significant difference was found in occlusal contact
between the headgear group and functional appliance
group (p = 0.034). The headgear group (mean MGS
score = 2.73) had better occlusal contact than the func-
tional appliance group (mean MGS score = 3.65).

Interproximal contact measurements showed significant
differences between the two upper premolar extraction and
headgear groups (p = 0.003). Similarly, significant differ-
ences were found in interproximal contacts between the
two upper premolar extraction group and functional
appliance group (p = 0.041). The headgear group (mean
MGS score = 2.73) had a lower average score for inter-
proximal contact measurements.

Based on the significant differences in the variables and
in overall MGS average scores, the null hypothesis of this
study was rejected. When comparing the overall MGS
average scores of the three groups, significant differences
were found in alignment measurements between the
headgear group and functional appliance group
(p = 0.026; Table 3). The headgear group (mean MGS
score = 16.80) had better ABO-MGS scores than the
functional appliance group (mean MGS score = 19.05).
However, cases classified as passing were not significantly
different among two upper premolar extraction (60 %),
headgear (66 %), and functional appliance groups (60 %;
Fig. 1).

Tab. 1 Mean treatment time (months) for the two upper premolar extraction, headgear, and functional appliances groups
Tab. 1 Durchschnittliche Behandlungszeit (Monate) fiir die Gruppen mit 2 Primolarenextraktionen, Headgear und funktionellen Apparaturen

Groups N Mean (month) SD Min. Max. F values Sig. Pairwise comparisons
2-upper-premolar Headgear Functional
extraction Appliance
2-upper-premolar extraction 269 27.60 11.45 26.19 29.01 4.13 0.017* 0.194 0.017*
Headgear 198  28.69 12.66 27.04 30.34 0.194 1.000
Functional appliance 202 30.38 11.24 2875 32.00 0.017* 1.000
Total 669 28.76 11.80 2699 28.82

N sample size, SD standard deviation, Min minimum, max maximum, Sig. significance

* p < 0.05, partial-y> = 0.011
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Tab. 2 Descriptive values and multiple comparisons
Tab. 2 Deskriptive Werte und mehrere Vergleiche

ABO-0OGS Group N  Mean Std. Minimum Maximum F values Sig. Pairwise comparisons
Parameter Deviation -
2-upper- Headgear Functional
premolar Appliance
extraction
Alignment 2-upper- 269 2.63 1.79 0 9 4.440 0.012%* 0.027* 0.052
premolar
extraction
Headgear 198 222 1.64 0 0.027* 1.000
Functional 202 226 143 0 0.052 1.000
Marginal 2-upper- 269 332 234 0 11 3.989 0.019* 1.000 0.097
ridge height premolar
extraction
Headgear 198 3.14 238 0 10 1.000 0.021*
Functional 202 3.81 227 0 10 0.097 0.021*
Buccolingual ~ 2-upper- 269 172 1.77 0 12 1.706 0.183 0.922 0.206
inclination premolar
extraction
Headgear 198 157 1.72 0 8 0.922 1.000
Functional 202 145 149 0 0.206 1.000
Overjet 2-upper- 269 472 394 0 16 0.363 0.696 1.000 1.000
premolar
extraction
Headgear 198 444 3.19 0 18 1.000 1.000
Functional 202 452 333 0 16 1.000 1.000
Occlusal 2-upper- 269 343 344 0 17 0.034* 0.121 1.000
contact premolar
extraction
Headgear 198 273 3.7 0 15 3.403 0.121 0.043*
Functional 202 3.65 3.62 0 15 1.000 0.043%*
Occlusal 2-upper- 269 1.84 272 0 13 1.692 0.185 1.000 0.203
relationship premolar
extraction
Headgear 198 212 2.90 0 13 1.000 1.000
Functional 202 240 336 0 20 0.203 1.000
Interproximal ~ 2-upper- 269 037 0.86 0 4 6.347 0.002%%* 0.003**  0.041*
contact premolar
extraction
Headgear 198 0.14 0.56 0 4 0.003%*%* 1.000
Functional 202 020 0.63 0 4 0.041* 1.000
Root 2-upper- 269 0.19 0.52 0 2 2.394 0.092 0.087 1.000
angulation premolar
extraction
Headgear 198 0.07 0.30 0 0.087 0.728
Functional 202 0.14  0.69 0 8 1.000 0.728

The mean difference is significant at the 0.05 level

N sample size, Sig. significance
* p <0.05; ** p < 0.01; *** p < (0.001, Multivariate Tests: F(18, 1166) = 2.935, p = 0.000, partial—r]2 = 0.043
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Tab. 3 Overall average Objective Grading System (OGS) scores for the two upper premolar extraction, headgear, and functional appliances

groups

Tab. 3 Durchschnittliche OGS (Objective Grading System)-Scores der Gruppen mit 2 Primolarenextraktionen, Headgear und funktionellen

Apparaturen

Groups N Mean SD Min. Max. F values Sig. Pairwise comparisons
2-upper-premolar Headgear Functional
extraction appliance

2-upper-premolar 269 1834 8.65 1731 19.36 3.647 0.026%* 0.165 1.000

extraction
Headgear 198 16.80 8.54 15.60 17.99 0.165 0.026*
Functional appliance 202 19.05 841 17.87 20.24 1.000 0.026*

N sample size, SD standard deviation, Min minimum, Max maximum, Sig. significance

* p < 0.05, partial-n* = 0.011

2-upper-premolar extraction

Undetermined

Undetermined 28%

30%

Fig. 1 Percentage of cases classified as passing, undetermined, and
failing based on the posttreatment Model Grading System (MGS)
score for the three different treatment groups

Discussion

There are several studies in the literature assessing differ-
ent methods to treat Class II malocclusion with cephalo-
metric evaluation or other occlusal indices. Occlusal
indices are helpful for clinicians in diagnosis, research
design, decision-making, evaluating orthodontic treatment
need, and clinical outcomes [7, 17, 18].

The Peer Assessment Rating (PAR) index was devel-
oped to assess malocclusion. Comprehensive clinical
assessment includes various factors, e.g., facial and dental
esthetics, arch form, vertical control, root resorption,
periodontal health, and treatment efficiency.

Validity and reliability of the ABO-MGS were con-
firmed and consequently used in the evaluation of
orthodontic records [17]. The ABO-MGS provides a
method to objectively assess outcome and success of
orthodontic treatment [7]. Onyeaso and Begole [18] found
that the standards involved in the ABO-MGS are more
strict than those used in the Peer Assessment Rating (PAR)
or the index of complexity outcome and need (ICON) for
assessing the orthodontic treatment outcome. Thus, we

Headgear

Functional appliances

Abb.1 Prozentsitze von als erfolgreich, unbestimmt bzw. insuffizient
eingestuften Fillen in den 3 Behandlungsgruppen, basierend auf dem
MGS(Model Grading System)-Score nach abgeschlossener Behandlung

chose the ABO-MGS to evaluate different treatment
modalities in Class II cases.

Comparison of treatment results and duration of two
upper premolar extraction, headgear, or functional appli-
ances followed by fixed appliance therapy protocols with
the ABO-MGS had not been previously reported. There-
fore, the present study examined dental casts and panora-
mic radiographs to evaluate orthodontic treatment results
and duration of two upper premolar extraction, headgear,
or functional appliance treatments when treating Class II
malocclusions with the ABO-MGS.

Okunami et al. [17] assessed differences between digital
and plaster dental casts to score the ABO-MGS. However,
they reported that the recent digital program is inadequate
for scoring all parameters as required by the ABO-MGS.
Thus, only plaster models were used and digital models
were excluded in the current study.

A significant difference was found in the mean treatment
times between the two upper premolar extraction (mean
27.60 = 11.4 months) and functional appliance (mean
30.38 &+ 11.2 months) groups. Regarding reasons that may
affect the length of orthodontic treatment, Fink and
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Smith [10] found a statistically significant relationship in 4
of the 18 variables examined (pretreatment ANB angle,
extraction of premolars, pretreatment mandibular plane
angle, and the number of broken appointments). Almeida-
Pedrin et al. [8] compared the duration of Class II treatment
with the cervical headgear, pendulum appliance, and
extraction of two maxillary premolars followed by fixed
appliance therapy. Extraction of two maxillary premolars
followed by fixed appliance had the shortest treatment
duration. While it is attempted to produce skeletal and dental
effect with functional treatment, only a dental effect is
achieved with two upper premolar extraction treatment. Long
treatment duration is not a surprise for functional treatment.

A significant difference was found in alignment between
the two upper premolar extraction and headgear groups. Xu
et al. [24] investigated extraction versus nonextraction
orthodontic treatment and reported no significant differ-
ences for tooth alignment, midline symmetry, overbite,
overjet, or posterior occlusion between the groups. How-
ever, in the present study, we found that the headgear group
had better tooth alignment than the extraction group.
Headgear treatment is a nonextraction treatment modality;
thus, it may have affected these outcomes.

The headgear and functional appliance groups had sig-
nificant differences regarding the marginal ridge height and
occlusal contact measurements. The headgear group had
better marginal ridge height measurements and occlusal
contact than the functional appliance group. However, the
functional appliances group had long treatment duration.

Interproximal contact measurements were significantly
different between the two upper premolar extraction and
headgear groups. Similarly, a significant difference was
found in interproximal contacts between the two upper
premolar extraction and functional appliance groups. Pre-
molar extraction was associated with more crowding, more
serious buccal segment occlusion, greater overjet, and a
larger midline deviation. Because it is a nonextraction
alternative, if there is less crowding or less serious buccal
segment occlusion, headgear treatment can be preferred. In
the present study, it was found that the headgear group had
a lower average score and better values for interproximal
contact measurements. Thus, pretreatment characteristics
might affect treatment outcomes.

Based on the significant differences in overall MGS
average scores, the null hypothesis of this study was rejec-
ted. When comparing the overall MGS average scores of the
three groups, significant differences were found in alignment
measurements between the headgear and functional appli-
ance groups. Pinzan-Vercelino et al. [20] compared the
outcomes and duration of Class II malocclusion treatment
with two maxillary premolar extractions and the pendulum
appliance protocol with study models and initial cephalo-
grams. Using the PAR index used to evaluate occlusal
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outcomes, they stated that the posttreatment occlusal posi-
tion is similar between the groups. However, because the
PAR index measures only one outcome of treatment, i.e.,
straight teeth, and requires both pre- and posttreatment casts
to generate a valid score, the PAR might not capture all the
fine details of dental alignment, while MGS evaluates
posttreatment models, capturing all fine details.

Almeida-Pedrin et al. [8] compared the cephalometric
effects, dental-arch changes, and efficacy of Class II
treatment with the cervical headgear, pendulum appliance,
or extraction of two maxillary premolars followed by fixed
appliance therapy. They stated that the effects of treatment
with cervical headgear or pendulum appliance and
extraction of two maxillary premolars followed by fixed
appliances were similar from both cephalometric and
occlusal results. In this study, the headgear group finished
better than functional appliance group according to ABO-
MGS. However, cases classified as passing were not sig-
nificantly different [two upper premolar extraction (60 %),
headgear (66 %), and functional appliance groups (60 %)].

There are several limitations of this study, including the
lack of gender differentiation, inclusion of removable and
fixed functional appliance treatments into a single group,
and—to obtain large sample sizes—selection of cases from
the archives of nine postgraduate university orthodontic
clinics in different cities. If the cases had been selected
from only one archive, the resulting sample size would not
have reached the power of the current analyses. An
important consideration is that the duration and quality of
treatment parallel the practitioner’s level of orthodontic
experience; thus, in the current research we used cases that
were treated only by experienced residents in orthodontics.
The orthodontic competence of the residents was generally
similar (in the 3rd or 4th year of orthodontic postgraduate
education). All included cases were treated with traditional
Roth prescription with 0.018-inch bracket slots.

In Class II malocclusion, treatment duration and the
occlusal outcomes are associated with patient compliance
to achieve the correct molar relationship or to continue the
molar relationship during anterior tooth retraction. In spite
of the necessity of patient compliance in the three protocols
evaluated in present study, patient compliance should be
higher or stricter in the headgear and functional appliance
groups. Although the headgear group did not have shorter
treatment duration, the cases were considered well finished
according to ABO-MGS. Thus, headgear distalization is
preferred to correct Class II malocclusion.

Conclusion

e The outcome for the headgear group was better than
that for the functional appliances group according to
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ABO-MGS scores. However, cases classified as passing
were not significantly different among the three groups.

e The longest treatment time was found for the functional
appliance group.

e The headgear group had better tooth alignments than
the two upper premolar extraction group.

e The functional appliance group had a higher average
score for marginal ridge height measurements.

e The headgear group had better occlusal contact than the
functional appliance group. The headgear group had a

lower average score for interproximal contact
measurements.
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