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Dentoskeletal effects of functional appliances vs bimaxillary surgery in

hyperdivergent Class II patients

Adebimpe O. Ibitayoa; Valmy Pangrazio-Kulbershb; Jeff Bergerc; Burcu Bayirlid

ABSTRACT
Objective: To compare treatment outcomes of growing and nongrowing Class II patients
characterized by mandibular retrusion and increased vertical dimension.
Materials and Methods: Seventeen patients (mean age 9 years 5 months) were treated with a
Bionator fabricated with posterior bite block and high-pull headgear, while 15 patients (mean age
23 years 6 months) received Le Fort I osteotomy for maxillary impaction and mandibular
advancement. These groups were compared with 17 nontreated control subjects from the Bolton
and Michigan growth studies. Lateral cephalograms taken for the functional group at T1 (initial
records), T2 (completion of functional appliance treatment), and T3 (completion of comprehensive
treatment) were compared with radiographs taken at T1 (initial records), T2 (immediate post
surgery), and T3 (1 year post surgery) for the surgical patients. A null hypothesis of no difference in
treatment outcomes between the functional and surgical groups was proposed. A mixed-design
analysis of variance was used to compare changes within and between groups. Significance was
set at P # .002.
Results: In the functional appliance group, the mandible showed a more favorable growth direction
and rotation. Both groups had stable results over time and finished treatment with similar
cephalometric measurements.
Conclusion: Both the functional appliances and orthognathic surgery resulted in similar
dentoskeletal treatment changes. The control groups did not self correct either in the
anteroposterior or vertical dimensions. (Angle Orthod. 2011;81:304–311.)
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INTRODUCTION

A skeletal open bite is characterized by clockwise
rotation of the mandible, total maxillary alveolar
hyperplasia, vertical maxillary excess, and a high
mandibular plane angle.1,2 The primary distinguishing
characteristic is manifested by an elongated lower

anterior facial height with a frequent downward rotation
of the posterior maxilla resulting in a downward and
backward rotation of the mandible and a tendency for a
Class II malocclusion.2,3 The prevalence of skeletal
open bite in North American children was reported as
3.5% in the general population, with the highest
prevalence occurring in the African-American popula-
tion and the lowest prevalence in the Mexican-
American population.4,5

One of the primary goals of early treatment is to
restrain and control excessive vertical maxillary growth
especially in the posterior region, preventing down-
ward and backward rotation of the mandible and
possibly even producing forward rotation of the
mandible with continued growth.3 Early treatment is
advocated to reduce treatment needs in the adult
dentition when surgery may be the best option.6–10

Functional appliances, multi-bracket techniques with
extractions, high-pull headgears, vertical-pull chin
cups, bite blocks, and any combinations of the above
have been used to control excessive vertical dimen-
sion.3,6,11
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The Bionator fabricated with posterior bite blocks,
high-pull headgear, or vertical-pull chin cup has been
used to correct a skeletal open bite. Several studies
have reported that the use of the Bionator in
conjunction with extra-oral forces was more effective
than the use of a single method for open bite
correction.12–15 Long-term studies of the stability of
activator and headgear therapy revealed variable
results. Pancherz16 reported an improvement in verti-
cal and sagittal relationships in high angle cases.
However, a relatively high rate of relapse was noted
with atypical tongue function. Lehman et al.,17 found
long-term stability in 83% of patients treated with
combined activator and headgear therapy.

Surgical approach to the treatment of long face
patients almost always involves maxillary impaction
with Le Fort I osteotomy, with or without mandibular
advancement and/or genioplasty.2 Multiple studies
revealed long-term stability of the surgically impacted
maxilla, while mandible advancement showed varying
degrees of relapse.18–20 Hoppenreijs et al.20 concluded
that patients with anterior open bites, treated with a Le
Fort I osteotomy in one-piece or in multi-segments,
with or without bilateral sagittal split osteotomy,
exhibited good skeletal stability of the maxilla. Rigid
maxillary and mandibular fixation produced the best
stability.21–24 Swinnen et al.25 reported stability of
surgical open bite correction 1 year post treatment.
Mandibular relapse is a common occurrence and is
attributed to several factors including amount of
advancement, increase in the gonial arc, and decrease
in mandibular plane angle.23,25,26 Berger et al.27

reported that early correction of Class II dentoskeletal
malocclusions with functional appliances yields favor-
able results without the possible untoward effects of
surgery.

This study was designed to compare the treatment
outcomes of patients with hyperdivergent Class II
malocclusions treated either with a functional appli-
ance (Bionator with posterior bite block and high-pull
headgear) or surgical maxillary impaction and man-
dibular advancement.

MATERIALS AND METHODS

Thirty-two consecutively treated patients, who had
the required cephalograms, were divided into two
groups of 17 growing and 15 nongrowing patients. The
orthodontic and functional treatments in both groups
were performed by the same orthodontist, while the
surgical procedures involved the same oral surgeon.
The growing patients received a Bionator with poste-
rior bite blocks (a wax bite registration of 5 mm in
thickness at the first molar region) and high-pull
headgear followed by full edgewise appliance. The

outer bow of the headgear was adjusted to coincide
with a vector of force through the center of rotation of
the maxilla. The nongrowing patients were treated
surgically with maxillary impaction and mandibular
advancement via bilateral sagittal split ramal osteoto-
my and stabilized with internal rigid fixation. A control
group of 22 nontreated Class II vertical cases (10 from
the Bolton brush growth study and 12 from the
Michigan growth study) were matched with the
experimental sample according to the inclusion criteria
as follows: SNA angle 80u–85u; SNB angle 76u 6 3u;
ANB angle $ 4.5u; FMA . 28u; SN-GoGn . 35u; Wits
appraisal 3 mm 6 1 mm; Class II molar relationship;
overjet of at least 4 mm; cervical vertebral maturation
(CVM) stage II–III for the functional group; and CVM
stage of V for the surgical group.28 The functional
group and their nontreated controls had a starting CVM
stage of II or III, while the surgical group and controls
had a CVM stage of V.

The functional group consisted of 10 girls with mean
age of 10 years 4 months (range 9 to 11 years
2 months) and seven boys with mean age of 10 years
10 months (range 9 years 2 months to 13 years
1 month). The mean CVM stage was 2.3 at the start of
treatment. Lateral cephalograms were obtained at T1
(2 months prefunctional appliance therapy), T2
(1 month postfunctional treatment), and T3 (post-fixed
appliance or phase II; mean time of 2.5 years
postfunctional treatment). CVM staging was 4.5 at
the end of treatment. The total functional treatment
time was 1 year 11 months (range 10 months to
36 months), and the average total observation time (T1
to T3) was 4.6 years.

The surgical group consisted of 8 women (mean age
of 21.6 years) and 7 men (mean age of 24.5 years)
with a CVM stage of V. Lateral cephalograms were
taken at T1 (1.5 years presurgery), T2 (2 weeks post
surgery), and T3 (1 year post surgery). The mean total
treatment time was 2 years 9 months (range 1 year
10 months to 3 years 5 months). The experimental
groups were compared with a matched control group
consisting of 17 nontreated patients from the Bolton
and Michigan growth studies. All 17 patients (CG1)
were matched with the functional group, while 15 of the
original 17 (CG2) were matched with the surgical
group when they achieved full skeletal maturation as
evidenced by CVM stage V and further assessed by
superimpositions. The recordings at T2 were repro-
duced and compared with the recordings of the
surgical group at T3 in keeping with the findings of
Baccetti et al.,29 which, in a study of Class II controls,
showed very little growth changes between subjects
from late puberty to early adulthood beyond the
achievement of complete cervical maturation. The
cephalometric radiographs obtained were digitized
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and corrected for magnification. The Dolphin 10.5
software was used to obtain the cephalometric
measurements (Figures 1 through 3).

Repeated measures analysis of variance (ANOVA)
was used to assess the comparability of the groups at
the outset and over time. Given a significant ANOVA,
the difference was explored via Tukey-Kramer tests.
Significance was determined to be P # .002.

RESULTS

Comparison of Starting Forms

The experimental samples were compared before
treatment to determine the similarities between them
and to assist in interpreting the results (Table 1). The

five statistical significant differences were found in
those measurements associated with growth.

Comparison of Treatment Effects: Functional vs
Control (Table 2)

Angular measurements. When comparing the
changes between the functional and control groups,
the SNB was statistically larger and ANB was
statistically smaller in the functional group (T2–T1).

Figure 1a,b. Linear measurements. (1) Co-ANS. (2) Co-A. (3) Co-Gn. (4) N-ANS. (5) ANS-Me. (6) N-Me. (7) S-Go. (8) U6-PP. (9) Overjet. (10)

Overbite. (11) Wits. (12) PFH:AFH.

Figure 2. Angular measurements. (1) SNA. (2) SNB. (3) U1-SN. (4)

L1-SN. (5) ANB. (6) SN-Occl plane. (7) SN-PP. (8) IMPA. (9) FMA.

(10) SN-GoGn.

Figure 3. Soft tissue measurements. (1) Facial angle. (2) NLA

(nasolabial angle). (3) ULL. (4) LLL. (5) ULP. (6) LLP. (7) UL-E.

(8) LL-E.
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The IMPA did not change after functional treatment
(T2–T1). At the end of fixed appliance therapy (T3–
T2), the lower incisors were more flared in the
functional treatment group. An overall reduction of
FMA and SN-GoGn was evident in the functional
group (T2–T1 and T3–T1).

Linear measurements. The overjet, overbite, and
Wits values were reduced significantly in the functional
group (T3–T1). The posterior facial height (S-Go)
increased significantly in the functional group (T2–T1
and T3–T2). However, the overall increase did not
appear significant at the end of the observation period
(T3–T1) due to a substantial increase in the control
sample. The PFH:AFH ratio increased significantly in
the functional group at T2–T1, and this increase was
sustained at the end of the observation period (T3–T1).

There was a significant restriction on anterior
maxillary growth (T2–T1 and T3–T1) and significant
increase in mandibular length in the functional group
(T3–T2 and T3–T1). Greater upper molar intrusion was

noted in the functional group as compared with the
controls, but this difference was not statistically
significant at all time points.

Soft tissue measurements. There was a decrease in
facial angle, an increase in upper lip length, and lower
lip protrusion in the functional sample; however, these
changes were not statistically significant.

Comparison of Treatment Effects: Surgical vs
Control (Table 3)

Angular measurements. The SNB increased signif-
icantly (T2–T1 and T3–T1), and a significant reduction
was noted in the ANB for the surgical group (T2–T1
and T3–T1).

The FMA and the SN-GoGn decreased significantly
in the surgical group (T2–T1 and T3–T1). Although an
increase in the SN-Occl was noted (T2–T1 and T3–T1),
this change was not statistically significant in the
surgical group. SNA, U1-SN, and L1-SN showed no
significant differences between the two groups (T3–T1).

Table 1. Comparison of Starting Forms: Functional (F) vs Surgical (S)

Measurement T1 (F) T1 (S)

Functional vs Surgical

P ValueMean t Value

Angular

SNA, degrees 80.14 78.47 2.14 1.58 .12

SNB, degrees 74.55 73.41 1.15 1.03 .31

ANB, degrees 6.08 5.06 1.02 1.91 .06

U1-SN, degrees 104.94 106.70 21.76 20.84 .40

L1-SN, degrees 47.29 46.91 0.38 0.16 .87

SN-Occl, degrees 19.22 17.42 1.72 1.46 .16

SN-PP, degrees 8.02 6.75 1.33 1.10 .28

IMPA, degrees 92.95 91.78 1.67 0.45 .66

FMA, degrees 30.72 31.73 21.01 20.96 .34

SN-GoGn, degrees 38.12 39.20 21.08 21.07 .29

Linear

Co-ANS, mm 91.17 93.23 22.06 20.86 .39

Co-A, mm 88.78 90.45 21.67 20.68 .50

Co-Gn, mm 114.62 124.42 29.80 23.09 .002*

ANS-Me, mm 66.79 74.79 28.00 23.71 .0004*

N-ANS, mm 52.84 54.52 21.68 21.22 .22

N-Me, mm 115.85 126.48 210.63 23.73 .0003*

S-Go, mm 69.28 73.91 24.64 22.14 .03

U6-PP, mm 20.21 24.63 24.42 24.33 .0001*

Overbite, mm 2.90 0.50 2.40 2.92 .01

Overjet, mm 6.98 7.86 20.88 21.35 .18

Wits, mm 4.10 4.75 20.07 20.65 .52

PFH:AFH 59.92 59.12 0.89 1.19 .24

Soft Tissue

Facial angle, degrees 218.18 217.57 20.61 20.31 .76

NLA, degrees 114.79 116.38 20.80 20.18 .86

LLL, mm 22.59 23.59 21.00 20.72 .47

ULP, mm 1.97 1.23 0.74 0.84 .40

LLP, mm 22.12 22.29 0.18 0.14 .89

ULL, mm 19.26 22.56 23.30 23.37 .001*

LL-E, mm 20.57 21.77 1.20 1.25 .22

UL-E, mm 23.34 25.83 2.50 2.54 .01

* P # .002.

FUNCTIONAL APPLIANCE VS SURGERY 307

Angle Orthodontist, Vol 81, No 2, 2011



Linear measurements. The surgical group experi-
enced a significant reduction in overjet and Wits (T2–
T1 and T3–T1). Although the upper molars to palatal
plane U6-PP showed a decrease from T3 to T1, this
change was not statistically significant. All other
measurements associated with the anteroposterior
and vertical position of the maxilla, as well as
mandibular length did not show significant changes
over time (T3–T1).

Soft tissue measurements. The facial angle in-
creased significantly in the surgical group (T3–T1).
The NLA decreased in both groups, but these changes
were not statistically significant at all times studied.

Comparison of Treatment Effects: Surgical vs
Functional (Table 4)

Angular measurements. There were no statistically
significant differences in SNA, SNB, ANB, U1-SN, SN-
PP, and IMPA between the functional and surgical
groups over time (T3–T1). However, values for both

FMA and SN-GoGn showed a statistical difference
(T2–T1), but these differences were not significant
over time (T3–T1).

Linear measurements. All measurements associat-
ed with growth were significantly less in the functional
group (T2–T1) due to the difference in skeletal
maturation between the two groups. However, these
differences became insignificant over time (T3–T1). N-
ANS increased significantly in the functional group
when compared with the surgical group (T3–T1). Wits
appraisal decreased equally in both groups. There
were no statistical differences long term for overbite
and overjet (T3–T1).

Soft tissue measurements. Values between the two
groups demonstrated no statistical differences over
time.

DISCUSSION

When comparing the functional group with the
controls, the maxilla experienced a slight restriction

Table 2. Differences Over Time Between Functional (F) and Control (C) Groups

Measurement

F C

t Value P Value

F C

t Value P Value

F C

t Value P ValueT2–T1 T2–T1 T3–T2 T3–T2 T3–T1 T3–T1

Angular

SNA, degrees 20.42 20.34 20.13 .89 0.02 20.14 0.24 .81 20.39 20.48 0.13 .89

SNB, degrees 1.64 20.26 3.44 .001* 0.32 0.84 20.94 .35 1.97 0.58 2.51 .01

ANB, degrees 22.08 20.08 24.54 .0001* 20.32 20.96 1.45 .15 22.39 21.04 23.08 .003

U1-SN, degrees 25.05 20.13 22.59 .01 5.56 1.13 2.33 .02 0.48 1.00 20.27 .79

L1-SN, degrees 1.59 21.11 2.03 .05 23.76 1.19 23.71 .0004* 22.14 0.08 21.67 .10

SN-Occl, degrees 1.02 20.22 1.50 .14 20.31 22.68 2.88 .01 0.72 22.90 4.38 .0001*

SN-PP, degrees 20.44 20.18 20.36 .71 0.98 20.11 1.56 .12 0.60 20.29 1.28 .21

IMPA, degrees 20.73 20.07 20.47 .64 4.17 20.25 3.17 .002* 3.41 20.32 2.67 .01

FMA, degrees 21.37 20.06 22.75 .01 20.54 0.34 21.85 .07 21.90 0.28 24.60 .0001*

SN-GoGn, degrees 21.17 1.35 25.29 .0001* 20.30 21.06 1.61 .11 21.46 0.28 23.66 .0005*

Linear

Co-ANS, mm 3.43 6.41 22.19 .03 0.12 5.16 23.71 .0004* 3.51 11.58 25.93 .0001*

Co-A, mm 1.63 5.65 23.26 .001* 1.01 4.69 22.99 .004 2.59 10.34 26.28 .0001*

Co-Gn, mm 7.75 8.46 20.43 .67 4.18 8.58 22.67 .001* 11.78 17.04 23.19 .002*

ANS-Me, mm 5.92 4.88 0.87 .39 1.56 3.59 21.71 .09 7.44 8.48 20.88 .38

N-ANS, mm 1.76 3.23 21.64 .11 1.79 3.04 21.39 .17 3.52 6.28 23.05 .003

N-Me, mm 7.94 7.34 0.37 .71 3.92 7.07 21.97 .05 11.78 14.41 21.65 .11

S-Go, mm 6.55 3.96 2.41 .02 2.93 5.50 22.39 .02 9.45 9.45 20.01 .99

U6-PP, mm 0.84 2.03 21.82 .07 2.85 2.92 20.11 .91 3.69 4.96 21.93 .06

Overbite, mm 21.17 0.48 22.31 .02 0.07 0.49 20.78 .44 21.25 0.98 23.11 .003

Overjet, mm 23.33 0.26 26.97 .0001* 20.65 20.28 20.71 .48 23.98 20.02 27.68 .0001*

Wits, mm 24.29 0.45 26.52 .0001* 20.03 0.63 20.90 .37 24.32 1.08 27.43 .0001*

PFH:AFH 1.91 20.64 4.17 .0001* 0.50 0.87 20.61 .55 2.41 0.23 3.56 .0007*

Soft tissue

Facial angle, degrees 0.75 24.55 2.80 .01 20.56 0.19 20.40 .69 0.26 24.36 2.44 .02

NLA, degrees 2.34 10.10 21.16 .25 0.27 4.20 20.59 .56 2.66 14.30 21.73 .09

LLL, mm 20.06 22.86 1.69 .09 0.73 0.35 0.23 .82 0.65 22.51 1.91 .06

ULP, mm 21.14 21.43 0.27 .79 0.45 20.68 1.04 .30 20.70 22.11 1.29 .20

LLP, mm 20.57 20.24 20.21 .83 2.22 21.88 2.65 .01 1.62 22.12 2.42 .02

ULL, mm 1.68 20.36 1.96 .05 0.44 0.35 0.08 .93 2.04 20.01 1.97 .05

LL-E, mm 20.66 0.08 20.74 .46 20.73 20.02 20.71 .48 21.49 0.06 21.56 .12

UL-E, mm 21.51 20.58 20.85 .39 21.33 20.09 21.14 .26 22.91 20.68 22.05 .04

* P # .002.
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in forward growth as a result of headgear therapy.
These findings are supported by Pancherz,16 Weis-
lander,30 and Weislander and Lagerstrom,31 while
Lehman et al.17 found a marked restriction of maxillary
growth. The functional appliance treatment produced a
counterclockwise rotation of the mandible, which
contributed to a reduction of the ANB angle. These
findings were similar to those obtained from previous
studies.16,17,30,32–34. The significant reduction of the SN-
Occl plane in the control group during the entire
observation period (T3–T1) indicates a continuation of
downward growth of the posterior maxillary dentoalve-
olar complex. This unfavorable growth pattern was
prevented in the functional group. The upper incisors
showed no statistically significant differences between
the two groups across the time points. Similar findings
were reported by Berger et al.27 The significant
increase in the PFH:AFH ratio was the result of vertical
condylar growth expressed as the condyle was
displaced from the fossa.35 The functional appliance

treatment had little effect overall on mandibular length,
a finding that was similar to that obtained by other
investigators.27,31,36 However, this finding contrasted
with that of other studies17,30,34 where a significant
lengthening of the mandible was reported.

When comparing the surgical group with the controls,
similar effects to those observed in the functional group
were noted. These findings are similar to those of other
investigators.25,27,37,38 Even though the SN-GoGn did not
show a significant difference between treatment and
control subjects, it is important to note that this
measurement was 3u smaller in the treatment group
when compared with the controls (T3–T1), indicating a
closure of the mandibular plane angle. The significant
increase in the SN-Occl plane in the surgical group
reflected a greater degree of surgical posterior maxillary
impaction as reported by others.25 The anteroposterior
position of the maxilla remained relatively unchanged in
the surgical group, indicating that only maxillary
impaction was obtained with surgery.

Table 3. Differences Over Time Between Surgical (S) and Control (C) Groups

Measurement

S C

t Value P Value

S C

t Value P Value

S C

t Value P ValueT2–T1 T2–T1 T3–T2 T3–T2 T3–T1 T3–T1

Angular

SNA, degrees 1.21 0.25 1.65 .11 0.35 0.00 0.60 .55 1.57 0.25 2.25 .03

SNB, degrees 3.21 0.38 5.13 .0001* 0.63 0.00 1.15 .26 3.84 0.38 6.28 .0001*

ANB, degrees 21.97 20.12 24.82 .0001* 20.28 0.00 20.73 .47 22.25 20.12 25.54 .0001*

U1-SN, degrees 20.63 20.35 20.16 .87 0.75 0.00 0.42 .68 0.11 20.35 0.26 .79

L1-SN, degrees 21.39 0.04 20.75 .46 20.77 0.00 20.41 .69 22.17 0.04 21.16 .25

SN-Occl, degrees 1.54 21.01 3 .004 20.04 0.00 20.05 .96 1.50 21.01 2.95 .005

SN-PP, degrees 0.29 0.05 0.31 .76 20.93 0.00 21.22 .23 20.65 0.05 20.92 .36

IMPA, degrees 4.09 0.39 1.83 .07 0.57 0.00 0.28 .78 4.65 0.39 2.11 .04

FMA, degrees 23.58 20.11 26.96 .0001* 0.25 0.00 0.50 .62 23.33 20.11 26.46 .0001*

SN-GoGn, degrees 23.00 20.39 25.54 .0001* 0.01 0.00 0.03 .98 22.99 20.39 25.52 .0001*

Linear

Co-ANS, mm 0.66 0.41 0.24 .81 20.25 0.00 20.24 .81 0.41 0.41 0.00 1.00

Co-A, mm 20.66 0.21 20.88 .38 0.51 0.00 0.52 .60 20.15 0.21 20.36 .72

Co-Gn, mm 2.47 0.63 1.38 .17 1.32 0.00 0.99 .33 3.79 0.63 2.37 .02

ANS-Me, mm 20.93 0.82 22.12 .04 0.51 0.00 20.61 .54 21.43 0.82 22.73 .01

N-ANS, mm 20.14 0.07 20.27 .79 20.85 0.00 21.08 .29 20.99 0.07 21.35 .18

N-Me, mm 20.88 1.05 22.10 .04 20.75 0.00 20.81 .42 21.63 1.05 22.91 .01

S-Go, mm 2.24 1.26 0.95 .35 21.53 0.00 21.49 .14 0.71 1.26 20.54 .59

U6-PP, mm 20.31 1.19 22.63 .01 20.31 0.00 20.54 .59 20.61 1.19 23.17 .003

Overbite, mm 20.37 20.19 20.19 .85 1.02 0.00 1.07 .29 0.65 20.19 0.88 .38

Overjet, mm 24.35 20.11 25.75 .0001* 0.19 0.00 0.26 .79 24.15 20.11 25.48 .0001*

Wits, mm 25.22 0.35 27.92 .0001* 20.70 0.00 20.99 .32 25.92 0.35 28.91 .0001*

PFH:AFH 2.31 0.65 2.48 .02 20.72 0.00 21.08 .29 1.59 0.65 1.41 .17

Soft tissue

Facial angle, degrees 3.15 21.04 2.18 .03 2.14 0.00 1.11 .27 5.29 21.04 3.30 .002*

NLA, degrees 27.75 23.53 20.78 .44 21.05 0.00 20.19 .85 28.80 23.53 20.97 .34

LLL, mm 21.40 0.45 21.35 .18 0.21 0.00 0.15 .88 21.19 0.45 21.20 .23

ULP, mm 0.93 0.36 0.65 .52 0.58 0.00 0.67 .51 1.51 0.36 1.32 .19

LLP, mm 1.65 0.27 1.04 .30 0.51 0.00 0.38 .70 2.16 0.27 1.42 .16

ULL, mm 0.98 0.01 1.16 .25 20.61 0.00 20.74 .46 0.37 0.01 0.43 .67

LL-E, mm 20.47 20.57 0.10 .92 21.04 0.00 21.04 .31 21.51 20.57 20.94 .35

UL-E, mm 20.69 0.07 20.72 .48 20.41 0.00 20.38 .70 21.09 0.07 21.10 .28

* P # .002.
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When comparing the two treatment groups, the
significant differences between the two groups could
be attributed to growth. No significant differences were
found in the angular measurements as supported by
other investigators.27 The significant decrease in SN-
PP and N-ANS in the surgical group demonstrated a
greater effect on maxillary impaction than that obtained
with functional appliances. The significant increase in
the PFH:AFH ratio in the functional group demonstrat-
ed vertical growth at the condyles, which was not
present in the surgical group.

CONCLUSION

N Both the functional appliances and orthognathic
surgery resulted in similar dentoskeletal treat-
ment changes. The control groups did not self
correct either in the anteroposterior or vertical
dimensions.
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