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The short-term treatment effects of face mask therapy in Class Ill patients

based on the anchorage device
Miniplates vs rapid maxillary expansion

Nam-Ki Lee?; II-Hyung Yang®; Seung-Hak Baek-°

ABSTRACT

Objective: To compare the short-term treatment effects of face mask therapy with miniplates (FM-
MP) and face mask therapy with rapid maxillary expansion appliance (FM-RME) in growing Class
[l malocclusion patients with maxillary hypoplasia.

Materials and Methods: Twenty patients were allocated into two groups according to the
anchorage device: FM-MP group (n 10; mean age 11.2 £ 1.2 years; miniplates in the
zygomatic buttress area) and FM-RME group (n = 10; mean age = 10.7 £ 1.3 years; bonded or
banded RME). The face mask was applied for 12 to 14 hours/day in both groups with a force of
400 g/side directed 30° downward and forward from the occlusal plane. Lateral cephalograms were
taken before (T1) and after FM-MP or FM-RME therapy (T2). Skeletodental and soft-tissue
variables were measured. Paired and independent t-tests were performed for statistical analysis.
Results: Both groups exhibited significant forward movement of point A and posterior repositioning
and opening rotation of the mandible from T2 to T1. The FM-MP group showed significant
protraction of orbitale (ASNO), and the FM-RME group showed a decrease in overbite and an
increase in Bjork sum. Comparing the amount of changes between the two groups, the FM-MP
group displayed greater forward movement of the maxilla than the FM-RME group (ASNA, AAto N
perp, all P < .05). However, the FM-RME group exhibited a greater opening rotation of the
mandible (ASNB, Bjoérk sum, all P < .01; APog to N-perp, P < .05) and labioversion of the maxillary
incisors (AU1-FH, P < .05).

Conclusion: FM-MP therapy induces a greater advancement of the maxilla, less posterior
repositioning and opening rotation of the mandible, and less proclination of the maxillary incisors

than FM-RME therapy. (Angle Orthod. 2012;82:846—-852.)
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maxillary hypoplasia.'? Several tooth-borne anchorage
devices, such as a labiolingual arches, Quad-helix
appliances, or rapid maxillary expansion appliances
(RMEs), are used for face mask therapy.2* Numerous
studies have shown that use of a face mask in
conjunction with tooth-borne anchorage devices re-
sults in a combination of the following skeletal and
dental changes: forward movement of the maxilla,
opening rotation of the mandible, closing rotation of the
palatal plane, labioversion of the maxillary incisors,
extrusion of the maxillary molars, and lingual tipping of
the mandibular incisors.®*

Because the skeletal effect decreases and the dental
effect increases with age,>” skeletal anchorages, such
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as intentionally ankylosed deciduous canines, osseoin-
tegrated onplants and implants, and orthodontic minis-
crews, have been introduced to maximize the skeletal
effects in face mask therapy.®'® The surgical miniplate
can be used as a reliable anchorage tool for applying
orthopedic forces to the maxillofacial skeletal complex;
thus, face mask therapy combined with miniplate
anchorage has recently been studied.''® However, a
few studies have compared the effects of face mask
therapy with miniplates (FM-MP) to face mask therapy
with RME (FM-RME)."® Therefore, the purpose of this
study was to compare the short-term treatment effects
of FM-MP and FM-RME in growing Class Il malocclu-
sion patients with mild to moderate maxillary hypopla-
sia. The null hypothesis was that there was no
significant difference in the skeletodental and soft-
tissue variables between the two treatment modalities.

MATERIALS AND METHODS

In this retrospective study, the samples consisted of
20 growing Class Il malocclusion patients with
maxillary hypoplasia who had similar skeletal and
dental patterns. The patients were selected based on
the following inclusion criteria: (1) skeletal and dental
Class Il malocclusion with maxillary hypoplasia in the
mixed or early permanent dentition (SNA<80°;
ANB<—1°; Ato N perp <0 mm); (2) anterior crossbite
and positive overbite; (3) no cleft and other craniofacial
syndromes; and (4) no significant skeletal asymmetry
(less than 2 mm chin-point deviation).

The patients were allocated into two groups accord-
ing to the anchorage device: FM-MP group (n = 10;
five girls and five boys; mean age = 11.2 £ 1.2 years;
miniplates in the zygomatic buttress area of the
maxilla) and FM-RME group (n = 10; six girls and
four boys; mean age = 10.7 = 1.3 years; eight
bonded-type RME and two banded-type RME). Both
groups were treated until an overjet greater than 2 to
3 mm and a Class Il canine and molar relationship
were achieved.

In the FM-MP group, two titanium miniplates
(curvilinear type miniplate, LeForte system, Jeil Med-
ical, Seoul, Korea) were used as a skeletal anchorage
for extraoral elastics. The FM-MP protocol was
performed as reported previously.'>'” After an approx-
imately 2 cm horizontal vestibular incision was made
just below the zygomatic buttress area under local
anesthesia, the zygomatic buttress was exposed with
a subperiosteal flap. Curvilinear surgical miniplates
were bent according to the anatomic shape of the
zygomatic buttress. After the miniplates were placed
into the zygomatic buttress areas, three self-tapping
type screws (diameter of 2 mm and length of 6 mm;
Jeil Medical Co, Seoul, Korea) per side were used to

Figure 1. (A) After the miniplates were placed into the zygomatic
buttress areas, three self-tapping type screws per side were used to
fix the miniplates. (B) The distal end of the miniplate was exposed
through the attached gingiva between the maxillary deciduous
canine and deciduous first molar or between the maxillary permanent
canine and first premolar to control the vector of elastic traction. Four
to eight weeks after miniplate placement, their mobility was assessed
and the distal end hole of the miniplate was cut to make a hook for
elastics. (C) A conventional banded or bonded RME appliance was
used as a tooth-borne anchorage for extraoral elastics.

fix the miniplates (Figure 1A). The distal end of the
miniplate was exposed through the attached gingiva
between the maxillary deciduous canine and decidu-
ous first molar or between the maxillary permanent
canine and first premolar to control the vector of elastic
traction. Four to eight weeks after miniplate place-
ment,'>'” mobility was assessed and the distal end hole
of the miniplate was cut to create a hook for elastics
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Figure 2. (A) Pretreatment (left) and posttreatment (right) cephalo-
grams in one patient from the FM-MP group. (B) Pretreatment (left)
and posttreatment (right) cephalograms in one patient from the FM-
RME group.

(Figure 1B). An orthopedic force of at least 400 g/side
directed 30° downward and forward from the occlusal
plane, was applied for 12 to 14 hours per day.

In the FM-RME group, a conventional banded or
bonded RME was used for tooth-borne anchorage for
extraoral elastics (Figure 1C). A banded or bonded
RME with two hooks for elastics was placed on the
maxillary deciduous first molar and permanent first
molar or the maxillary permanent first premolar and
first molar. The RME was activated twice a day until
the desired transverse maxillary width was achieved.
Immediately after expansion, an orthopedic force of at
least 400 g/side (5/16 in, 32 oz, energy pak elastics,
RMO, Denver, Colo), directed 30° downward and
forward from the occlusal plane, was applied for 12 to
14 hours per day.

Lateral cephalograms with centric occlusion, a
reposed lip, and natural head position were taken
before (T1) and after FM-MP or FM-RME therapy (T2)
(Figure 2). The mean treatment durations were 1.0 =
0.1 years in the FM-MP group and 1.1 £ 0.1 years in
the FM-RME group. The cephalometric variables are
listed in Table 1. Cephalometric tracing and measure-
ments were performed by one investigator using a
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digitizer (Intuos2 graphic tablet, Wacom Technology
Co, Vancouver, Canada) and V-Ceph software (Cy-
berMed, Seoul, Korea) at units of 0.05° and 0.05 mm,
respectively. Five randomly selected sets of cephalo-
grams were retraced and redigitized after 2 weeks to
determine the level of error in the initial measurements.
There was no significant difference between the
measurements (Dahlberg’s formula, error of the linear
measurement <0.94 mm; error of the angular mea-
surement <1.05°); thus, the initial set of measure-
ments was used for this study. Paired and independent
I-tests were performed for statistical analysis.

RESULTS

Comparison of the Age and Treatment Duration
According to Stage Between Two Groups

As shown in Table 2, there was no significant
difference in age at each stage between the two
groups, indicating that the samples were matched in
terms of age. The mean durations of orthopedic
treatment with the FM-MP and FM-RME therapies
were 1.0 and 1.1 years, respectively.

Comparison of the Cephalometric Variables
Before Treatment Between Two Groups

As shown in Table 3, there was no significant
difference in the cephalometric variables at the T1
stage between the two groups. These findings suggest
that the samples had similar skeletodental and soft-
tissue patterns at the T1 stage.

Comparison of Change in the Cephalometric
Variables During FM-MP or FM-RME Therapy in
Each Group

As shown in Table 4, in terms of the anteroposterior
position of the maxilla, both the FM-MP and FM-RME
groups showed forward movement of point A (ASNA,
2.7°, P<.001,and 1.2°, P < .05; AA to N-per, 3.2 mm,
P < .001 and 1.4 mm, P < .05; ACo-A, 3.0 mm and
3.1 mm, all P < .01). In addition, the FM-MP group
exhibited significant protraction of the orbitale (ASNO,
2.2°, P < .01).

In terms of the anterior-posterior position of the
mandible, both the FM-MP and FM-RME groups had
posterior repositioning of the mandible (ASNB, —0.8°, P
<.05,and —2.3°, P<.001; APog to N-per, —1.5mm, P
< .05, and —3.8 mm, P < .01) and increases in ANB,
Wits appraisal, and overjet (AANB, 3.8° and 3.5%; A
overjet, 5.8 mm and 7.7 mm, all P < .001; AWits
appraisal, 2.9 mm and 4.8 mm, all P < .01).

Regarding the changes in the vertical relationship,
both the FM-MP and FM-RME groups showed opening
rotation of the mandible (AMP-FH, 1.4° and 1.8°, all P
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Cephalometric Variables

Definition

Anteroposterior relationship SNA (%)

A-N perp (mm)
SNB (°)
Pog-N perp (mm)

ANB (°)
Wits appraisal (mm)

SNO ()

Maxillary length (Co-A, mm)
Mandibular length (Co-Gn mm)
Overjet (mm)

Palatal plane angle (°)
Mandibular plane angle (°)
S-Go/N-Me (%)
ANS-Me/N-Me (%)

Articular angle (°)

Gonial angle (°)

Bjork sum (°)

Overbite (mm)

U1 to FH (°)

IMPA (°)

Interincisal angle (°)

UL to E-plane (mm)

Vertical relationship

Dental relationship

Soft-tissue relationship

LL to E-plane (mm)

The angle between the anterior cranial base (sella to nasion) and the NA
(nasion to point A) line

The perpendicular distance from point A to the nasion perpendicular line
to the Frankfort horizontal (FH) plane

The angle between the anterior cranial base (sella to nasion) and NB
(nasion to point B) line

The perpendicular distance from the pogonion to the nasion perpen-
dicular line to the FH plane

The angle between the NA and NB lines

The distance between AO and BO, the projection of points A and B
perpendicularly to the occlusal plane

The angle between the anterior cranial base (SN) and the nasion-
orbitale line

The length between the condylion (Co) and point A

The length between the Co and gnathion

Overjet

The angle between the FH plane and ANS-PNS line

The angle between the FH plane and Go-Gn line

[Posterior facial height (S-Go)/Anterior facial height (N-Me)] * 100

[Lower anterior facial height (ANS-Me)/Anterior facial height (N-Me)] * 100

The angle between the S-Ar line and the Ar-Go line

The angle between the Gn-Go line and the Go-Ar line

The sum of the saddle angle, articular angle, and gonial angle

Overbite

The angle between the maxillary incisor axis line and the FH plane

The angle between the mandibular incisor axis line and the mandibular plane

The angle between the maxillary and mandibular incisor axis lines

The distance between the upper lip and the esthetic plane extending
from the nose tip to the soft-tissue pogonion

The distance between the lower lip and the esthetic plane

< .05; AANS-Me/N-Me, 0.9%, P < .05, and 1.7%, P <
.01). In addition, the FM-RME group exhibited a
significant decrease in overbite (—2.7 mm, P < .05)
and an increase in the Bjérk sum (2.7°, P < .01).

A comparison of the amounts of dental and soft-
tissue change within each group revealed that both the
FM-MP and FM-RME groups had an increase in
labioversion of the maxillary incisors (AU1-FH, 2.3°,
P < .01, and 5.3°, P < .001) and protrusion of the
upper lip (AUL to E-plane, 1.8 mm, P < .05, and
2.6 mm, P < .001). In addition, the FM-RME group
exhibited a significant decrease in the interincisal
angle (Ainterincisal angle, —5.2°, P < .05).

Comparison of the Amount of Changes in the
Cephalometric Variables Between Two Groups

As shown in Table 4, the FM-MP group demonstrat-
ed greater forward movement of the maxilla than the
FM-RME group (ASNA, 2.7° vs 1.2°; AA to N perp,
32 mm vs 1.4 mm; all P < .05). These findings
suggest that FM-MP therapy may induce more forward
growth of the maxilla than the FM-RME therapy.
However, the FM-RME group showed greater back-
ward and downward rotation of the mandible than the
FM-MP group (ASNB, —0.8° vs —2.3°; ABjork sum,
0.1° vs 2.7°%; all P < .01; APog to N-per, —1.5 mm vs
—3.8 mm, P < .05). These findings suggest that FM-

Table 2. Comparison of Age at the T1 and T2 Stages Between the FM-MP and FM-RME Groups®

FM-MP Group (n=10)
(five boys and five girls; CVMI 3~4)

FM-RME Group (n=10)
(four boys and six girls; CVMI 2~3)

Stage Mean SD Mean SD P Value
T1 (years) 11.2 1.2 10.7 1.3 .3705
T2 (years) 12.2 1.3 11.8 1.4 .5651

@ Independent ttests were performed. FM-MP indicates face mask with miniplates; FM-RME, face mask with rapid maxillary expansion
appliance; T1, time before FM-MP or FM-RME therapy; T2, time after FM-MP or FM-RME therapy; SD, standard deviation; CVMI, cervical

vertebrae maturation index.?®

Angle Orthodontist, Vol 82, No 5, 2012
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Table 3. Comparison of Changes in the Cephalometric Variables Between Groups Before FM-MP or FM-RME Therapy?®

FM-MP Group (n = 10)

FM-RME Group (n = 10)

T1 Mean SD Mean SD P Value

Anteroposterior SNA (%) 79.29 2.27 79.45 2.96 .8936
relationship A to N perp. (mm) —3.87 2.66 —2.67 4.89 .5046
SNB (°) 80.94 3.42 80.72 3.24 .8844

Pog to N perp. (mm) -3.24 6.65 —-2.14 9.37 .7656

ANB (°) —1.84 1.51 —-1.25 2.29 5017

Wits appraisal (mm) —8.04 3.21 —9.55 2.96 .2894

SNO (°) 63.31 4.83 65.20 3.52 .3294

Maxillary length (Co-A, mm) 83.29 4.30 83.45 3.23 .9262

Mandibular length (Co-Gn, mm) 115.41 5.55 114.61 6.62 .7730

Overjet (mm) —2.38 1.07 -1.72 2.22 .4097

Vertical relationship  Palatal plane angle (PP-FH, °) 2.19 1.04 2.73 2.79 5744
Mandibular plane angle (MP-FH, °) 32.12 4.15 28.82 4.55 .0900

S-Go/N-Me (%) 62.21 3.59 63.06 3.31 .5993

ANS-Me/N-Me (%) 54.90 1.54 54.04 1.39 .2186

Articular angle (°) 144.76 5.41 149.19 5.29 .0896

Gonial angle (°) 131.29 5.16 126.30 5.83 .0580

Bjork sum (°) 398.83 4.26 396.97 4.75 .3827

Overbite (mm) 2.51 2.24 3.64 3.42 .3947

Dental relationship U1-FH (°) 111.47 3.49 111.39 6.48 .9729
IMPA (°) 82.34 5.37 83.33 6.50 7148

Interincisal angle (°) 135.22 9.32 136.47 10.06 .7832

Soft-tissue UL to E-plane (mm) —1.29 1.59 —0.80 2.82 .6383
relationship LL to E-plane (mm) 2.04 2.02 2.23 2.23 .8446

@ Independent ttest was performed. FM-MP indicates face mask with miniplates; FM-RME, face mask with rapid maxillary expansion
appliance; T1, time before FM-MP or FM-RME therapy; SD, standard deviation.

RME therapy may induce more opening rotation of the
mandible as well as an increase in the vertical
dimension compared with FM-MP therapy. In addition,
the FM-RME group had significant labioversion of the
maxillary incisors compared with the FM-MP group
(AU1-FH, 2.3° vs 5.3°; P < .05). This finding indicates
that FM-RME therapy may induce a greater dental
effect in the maxillary incisors compared with FM-MP
therapy. There was no significant difference in the
amount of change in the soft-tissue variables between
the two groups.

DISCUSSION

Achieving skeletal movement without compensatory
tooth movement is desirable in the orthopedic treat-
ment of growing Class Il patients with maxillary
hypoplasia. The use of miniplates as a skeletal
anchorage for maxillary protraction has recently been
studied."?' The present study was performed to
compare the short-term skeletodental effects of FM-
MP and FM-RME in growing Class Ill malocclusion
patients with mild to moderate maxillary hypoplasia.

Because the results of orthopedic treatment can be
affected by the patient’s original skeletal and dental
characteristics as well as the growth of the maxilla and
mandible, it is important to compare patients matched
based on age and skeletodental pattern. There were no

Angle Orthodontist, Vol 82, No 5, 2012

significant differences in age at each stage between the
two groups (11.2 years vs 10.7 years at the T1 stage;
12.2 years vs 11.8 years at the T2 stage; Table 2) or in
the skeletodental patterns at the T1 stage between the
two groups (Table 3). Therefore, both groups appeared
to be appropriately matched based on age and
cephalometric characteristics of Class Il malocclusion
before orthopedic treatment. In addition, the sex
distribution in the FM-MP group was not significantly
different from that in the FM-RME group (five girls and
five boys vs six girls and four boys).

The FM-MP group presented with greater forward
movement of the maxilla than the FM-RME group
(Table 4), which indicates that applying orthopedic
force to the maxilla through miniplates might be more
effective in protracting the maxilla than applying the
orthopedic force through RME.™'® This finding sug-
gests that FM-MP therapy can effectively induce
maxillary advancement by transferring the force
directly to the circum-maxillary sutures. Numerous
previous studies have reported that RME can disartic-
ulate the circum-maxillary suture system, initiate
cellular response in the sutures, and indirectly facilitate
the orthopedic effect of the face mask."?222% On the
other hand, in meta-analysis study, Kim et al.?* found
that the results of protraction were similar with or
without expansion. A prospective, randomized clinical
trial?® showed that face mask therapy, with or without
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Table 4. Comparison of the Amount of Changes in the Cephalometric Variables During FM-MP or FM-RME Therapy in Each Group and

Between Groups @

FM-MP Group (n = 10)

FM-RME Group (n = 10)

T2-T1 Mean SD P Value? Mean SD P Value®* P Value®
Antero-posterior ASNA (°) 2.73 1.67 .0006*** 1.17 1.27 .0173* .0303*
relationship AA to N perp (mm) 3.18 1.79 .0003*** 1.44 1.44 .0115* .0278*
ASNB (°) -0.77 0.84 .0180* -2.32 1.16 .0001***  .0031**
APog to N perp (mm) —1.45 1.71 .0257* -3.78 3.06 .0036** .0497*
AANB (°) 3.81 1.92 .0001*** 3.47 1.58 .0001***  .6679
AWits appraisal (mm) 2.87 2.04 .0016** 4.75 3.40 .0017** .1531
ASNO (°) 2.23 1.43 .0012** 1.07 1.75 .0856 1223
AMaxillary length (Co-A, mm) 3.01 2.55 .0047* 3.12 1.89 .0036** .9140
AMandibular length (Co-Gn, mm) 1.38 1.19 .0053** 2.72 2.12 .0028** .0994
AOverjet (mm) 5.81 2.73 .0001*** 7.66 2.65 .0000"** 1417
Vertical relationship APalatal plane angle (PP-FH, °) —0.55 1.14 .1629 -1.57 2.39 .0673 .2387
AMandibular plane angle (MP-FH, ©) 1.40 1.64 .0242¢ 1.75 1.70 .0102* .6411
AS-Go/N-Me (%) 0.26 1.44 .6091 -1.22 1.76 .0568 .0640
AANS-Me/N-Me (%) 0.91 0.95 .0209* 1.73 1.26 .0019** .1331
AArticular angle (°) 1.19 3.48 .3359 2.82 4.46 .0769 .0641
AGonial angle (°) —0.66 2.61 4450 —0.51 2.18 4792 .8907
ABjork sum (°) 0.09 1.77 .8838 2.68 1.87 .0014** .0065**
AOverbite (mm) -0.75 1.70 .1953 —-2.71 3.04 .0201* .0919
Dental relationship AU1-FH (°) 2.31 1.68 .0059** 5.32 2.64 .0001**  .0129*
AIMPA (°) -1.99 5.49 2792 -2.15 3.87 .1130 .9441
Alnterincisal angle (°) —1.02 9.34 7511 —5.23 5.63 .0165* .2450
Soft-tissue relationship AUL to E-plane (mm) 1.79 2.26 .0338* 2.55 1.36 .0002***  .3743
ALL to E-plane (mm) 0.18 2.30 .8110 —0.41 0.89 1791 .4596

2 Paired t-test was performed. a means comparison of the means between stages T1 and T2 within the same group; * P < .05; ** P < .01;

*** P < .001.

® Independent t-test was performed. b means comparison of the mean changes during T2-T1 between the FM-MP and FM-RME groups;

* P <.05;* P<.01; ™ P <.001.

RME, produced equivalent changes in the dentofacial
complex and insisted that RME might not be indis-
pensable to maxillary protraction unless a transverse
deficiency exists. In conjunction with maxillary protrac-
tion with miniplates, Cevidanes et al.” reported that
bone-anchored maxillary protraction without expansion
produced significantly larger maxillary advancement
than the FM-RME therapy, which was consistent with
the results from this study.

Miniplates can be placed at several places. For
example, Sar et al.”® used the miniplate anchorage
system installed at the lateral wall of the pyriform
aperture of the maxilla on both sides. In contrast,
Cevidanes et al.” and De Clerck et al.2>?' performed
maxillary protraction using intraoral Class Il elastics
from upper miniplates that were installed at the
infrazygomatic crest to lower miniplates installed in
the mandibular symphysis area on both sides. Various
orthopedic protraction methods with miniplates can
produce different skeletodental effects on the cranio-
facial structures due to different force vectors.

The reason the FM-RME group exhibited a greater
opening rotation of the mandible as well as a greater
increase in the vertical dimension than the FM-MP
group (Table 4) may be because the extrusion of the
maxillary posterior teeth occurred by force application

(expansion and protraction) via tooth-borne anchorage
and eventual closing rotation of the maxilla in the FM-
RME group. These findings suggest that FM-MP
therapy can minimize the opening rotation of the
mandible in cases of Class Il malocclusion with
maxillary hypoplasia and a vertically excess mandible;
the pure advancement effects are accompanied by a
lesser closing rotation of the maxilla. Consistent with
this finding, Sar et al.’® reported that the posterior
rotation of the mandible and increased facial height
were more evident in the FM-RME group than the FM-
MP group. In contrast, some investigators also
reported the lack of opening rotation of the mandible
in maxillary protraction therapy using intraoral Class llI
elastics between upper and lower miniplates without a
face mask."??!

Some studies reported that FM-MP therapy can be
considered an effective alternative treatment modality
for obtaining maximum skeletal effects with minimal
dental side effects in patients with severe maxillary
hypoplasia or lacking anchorage teeth for the face
mask.'* '8 In this study, FM-MP therapy induced less
labioversion of the maxillary incisors compared with
FM-RME therapy (U1-FH, 2.3° vs 5.3°% P < .05;
Table 4), which was consistent with the results from
Sar et al.’ However, Cevidanes et al.’ reported that

Angle Orthodontist, Vol 82, No 5, 2012
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there was no difference in the degree of labioversion of
the maxillary incisors between the bone anchor
miniplates group and the FM-RME group. This
difference might be due to the dissimilarity of the
samples or to the orthopedic protraction of the maxilla
using intraoral Class Il elastics between the upper and
lower miniplates applied without a face mask.

This study has some limitations, such as a small sample
size, use of chronological age, the lack of homogeneity of
RME type, and the lack of untreated Class Il or Class |
malocclusion as control groups. Further studies are
needed to examine the long-term stability of changes
related to the maxilla and the mandible after FM-MP
therapy and to compare the skeletal and dental effects on
the craniofacial structure between various orthopedic
protraction methods with miniplates.

CONCLUSIONS

» The null hypothesis was rejected.

« FM-MP therapy induced a remarkable advancement
of the maxilla, less posterior repositioning and
opening rotation of the mandible, and less proclina-
tion of the maxillary incisors than FM-RME therapy.
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