Journal of Multidisciplinary Healthcare Dove

ORIGINAL RESEARCH

Tooth-Bone-Borne vs Bone-Borne Rapid Maxillary
Expanders on Dentoskeletal Changes

Javier Echarri-Nicolas', Maria José Gonzilez-Olmo 2, Pablo Echarri-Lobiondo3, Manuel Lagravére4,
Martin Romero?

'Doctoral Program in Health Sciences, International PhD School, Rey Juan Carlos University (URJC), Méstoles, Madrid, Spain; 2Department of
Orthodontics, University Rey Juan Carlos, Alcorcén, Madrid, Spain; 3Athenea Dental Institute, San Jorge University, Zaragoza, Spain; “Division of
Orthodontics, Faculty of Dentistry, University of Alberta, Edmonton, Alberta, Canada

Correspondence: Maria José Gonzalez-Olmo, Department of Orthodontics, University Rey Juan Carlos, Avda de Atenas s/n 28922, Alcorcén, Madrid,
Spain, Email mariajose.gonzalez@urjc.es

Purpose: This study compared the insertion and thickness of the cortical bone, the parallelism of the midpalatal suture, and the
skeletal transverse dimension using a microimplant-assisted rapid palatal expansion (MARPE) with those produced by bone-anchored
maxillary expander (BAME) in adults.

Patients and Methods: The sample comprised 18 patients (mean age, 29.9+9.4 years) selected for the MARPE group and 18 (mean
age 24.8+6.8 years) selected for the BAME group. Cone-Beam computed tomography scans taken just before and after the expansion.
Results: After treatment, there was a significant palatal depth decrease. In addition, maxillary and mandibular width were increased in
both groups. Regarding the cortical bone insertion and cortical bone width, it is shown an increase in both groups but those changes are
not significant. However, the anterior suture opening effect occurs more frequently in the BAME than in the MARPE device. There are
no differences in the frequency of opening of the midpalatal suture in the cases treated with MARPE and BAME, in both cases the
most frequent opening morphology is parallel, independently of midpalatal suture maturation.

Conclusion: There are no differences in the use of MARPE or BAME in the parallelism of the middle palatal suture, the cortical bone
insertion, and thickness according to the maturation stages of the midpalatal suture but significantly increases the transverse
dimensions of the maxillary skeleton.
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Introduction

The microimplant-assisted rapid palatal expansion (MARPE) technique was described by Dr Won Moon in 2013 and
consists of a tooth-bone-borne appliance with a retention using four bicortical microscrews from the palatal cortical bone
to the nasal floor." The microscrews are inserted into the posterior area of the palate, regardless of the age or sex of the
patient. Its advantage is that it reduces the load applied by the appliance to the vestibular periodontal ligament of the
anchoring teeth. In 2013, the bone-anchored maxillary expansion (BAME) concept described by Winsauer et al* was
introduced. It is an expansion screw attached to four or six microimplants in the palatal area without tooth support.

Complications with microscrew-assisted separators tend to arise when orthopedic forces are applied in the vicinity of
the maxillary, frontal maxillary, and frontal zygomatic-maxillary buttresses in patients who have already completed
midpalatal suture ossification.

Various investigations have been carried out to compare the results in the airway,’ periodontal, dentoalveolar, and
skeletal changes.*”” Other authors have also been compared to tooth-supported and BAME expanders; three-dimensional
dental and skeletal changes,®'' and periodontal effects.'> The effects of MARPE and BAME devices on patients
previously treated with Surgical Assisted Rapid Palatal Expansion (SARPE) have also been compared.””'* Only Canan
and Senisik,'* Moon et al'> and Bazzani et al'® have compared MARPE and BAME therapies.
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Although these investigations have compared the therapeutic effects of MARPE and BAME on tooth expansion,

labiolingual angulation changes,'*'? 15.16

and skeletal expansion, there are still no articles that link the maxillary and
mandibular skeletal expansion, palatal depth, and the morphology of the midpalatal suture after expansion in adults
treated with MARPE and BAME, taking into account the ossification stage'” of the midpalatal suture and measured with
cone beam computed tomography (CBCT) techniques.

In this context, this article has two main objectives: The primary objective is to compare the insertion (described as
the distance between the buccal cortical bone and the cementoenamel junction) and thickness (described as the distance
from the furca of the upper first molar to the most external point of the labial cortical bone) of the cortical bone of the
upper first molar, the parallelism of the midpalatal suture, and the skeletal transverse dimension using a MARPE and
BAME expansion therapy. The secondary objective is to compare the differences in palatal suture opening morphology
using MARPE and BAME. The third objective is to evaluate if the maturation stage of the midpalatal suture conditions
the morphology of the suture opening with microimplant-assisted expansion therapy.

This article has a significant clinical implication for orthodontists, because it provides information on which
expansion therapy is most beneficial at the skeletal and periodontal level, as well as what type of morphology of

midpalatal suture opening is obtained with each type of appliance.

Materials and Methods
Design and Participants

Patients' data were involved retrospectively. Those patients were under treatment with MARPE (Figure 1) or BAME
(Figure 2) in private dental office (xxxx) from September 2021 to March 2023 were involved.

The study’s inclusion criteria comprised adult patients with maxillary compression who were suitable for surgery and
intended to undergo maxillary expansion treatment with the assistance of microimplants. Exclusion criteria encompassed
patients with craniofacial malformations, fissured palates, those unwilling to accept orthodontic treatment, or those who
declined participation or refused to provide informed consent.

Demographic data and sample images were utilized, with all information anonymized.

The sample size was determined using Jamovi 2.3.18, as there were no previous studies comparing skeletal changes
between BAME and MARPE techniques. Sample size calculations were based on findings from a pilot study involving
ten patients. The calculated mean + standard deviation (SD) for maxillary width change was 1.96 mm + 0.22 for BAME
and 2.31 mm + 0.35 for MARPE. By employing a two-tailed test with an alpha risk of 0.05 and a beta risk of 0.2 for
bilateral contrast, it was estimated that 16 subjects per group would be required to detect a difference of 0.35 mm or
greater. Consequently, 36 subjects were selected and divided evenly between the MARPE and BAME therapy groups,
each containing 18 subjects.

Figure | MARPE (microimplant assisted rapid palatal expansion).

1878 "= Journal of Multidisciplinary Healthcare 2024:17

Dove!


https://www.dovepress.com
https://www.dovepress.com

Dove Echarri-Nicolas et al

Figure 2 BAME (bone-anchored maxillary expansion).

Procedure and Measurements

Palalign Round Head Type microimplants (manufactured by Osteonic Co. Ltd., Seoul, Republic of Korea), made from
Ti6Al4V alloy, were employed with a diameter of 1.8 mm and lengths of 10, 12, 14, or 16 mm, depending on the specific
case. The use of bicortical placement has been emphasized as it is essential for enhancing stability and minimizing the
risk of microimplant deformation and fractures.'® An expansion screw of Power MARPE Type 1 (also from Osteonic Co
Ltd., Seoul, Republic of Korea) was utilized, and it was activated at a rate of four turns per day until the interincisal
diastema became apparent. Subsequently, the activation rate was adjusted to two turns per day until a 1.5 mm over-
correction per side was achieved. Both in MARPE and BAME devices appliances have been used a Power MARPE Type
1 expansion screw. In MARPE design, it was used a molar bands in both upper first molars and anterior bonded arms to
palatal surfaces of first and second bicuspids. In BAME design, it was used just the expansion screw so a transfer surgical
tray is needed during microimplants placement. All orthodontic treatments were consistently administered by the same
orthodontist. All patients were informed about the specifics of the orthodontic procedure and signed the informed to be
part of this study. The study protocol was reviewed and approved by the Rey Juan Carlos University Ethics Committee
with internal number (1504202110721).

A CT-type radiographic scan was conducted on the patient using a NewTom Giano HR scanner (QR, Verona, Italy)
with a voxel size of 300 pm and a field of view (FOV) measuring 16x18 cm. This imaging procedure was performed both
prior to and following the application of either MARPE or BAME treatment, allowing for the subsequent calculation of
various indicators based on the 3D X-ray images acquired at the two time points, denoted as TO (before treatment) and
T1 (after treatment) (see Table 1, Figures 3 and 4). The morphology of the midpalatal suture opening was studied by
measuring the aperture at the level of incisive foramen and at the level of posterior nasal spine. A parallel opening of the
midpalatal suture is considered when the openings at the level of the incisive foramen and at the level of the posterior
nasal spine were equal; an anterior opening is considered when the measurement at the level of the incisive foramen was
greater, and a posterior opening is considered when the opening at the level of the posterior nasal spine was greater. The
time elapsed between these two measurements averaged 1.5 months.

Statistical Analysis

All statistical analyses were performed using SPSS version 28.0 for Windows (IBM, Armonk, NY). The data analysis
included Kolmogorov—Smirnov test to evaluate the assumption of normality, which was confirmed. A descriptive
analysis was conducted to present sample characteristics, including age, gender, appliance type, suture maturation
stage, and the type of suture opening achieved post-treatment. The intraclass correlation coefficient (ICC) was calculated
considering ICC < 0.4 as low, between 0.4 and 0.75 as acceptable and >0.75 as high. Each indicator was measured three

times at each investigation time, and measurement errors were determined. A paired sample f-test was subsequently
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Table | Indicators

Indicator (Acronym)

Description

Right Cortical Bone Insertion (rCBI)
Left Cortical Bone Insertion (ICBI)
Right Cortical Bone Width (rCBW)

Left Cortical Bone Width (ICBW)
Palatal Depth (PD)

Palatal Expansion (PE)

Maturation stage of midpalatal suture
Maxillary Width (MxW)

Mandibular Width (MdW)
Bucolingual angulation of upper first
right molar (BLAI6)

Bucolingual angulation of upper first left
molar (BLA26)

Labial cortical bone insertion with respect to the cementoenamel junction of the upper right first molar
Labial cortical bone insertion with respect to the cementoenamel junction of the upper left first molar.
Labial cortical bone thickness. The distance from the furca of the upper right first molar to the most
external point of the labial cortical bone was taken.

Labial cortical bone thickness. The distance from the furca of the upper left first molar to the most
external point of the labial cortical bone was taken.

Maximum distance from the line formed between the most external points of labial cortical bone passing
through the furcation points of the upper first molars to the palate.

Whether the palatal expansion achieved after therapy is parallel anteriorly or not is studied.

The maturation stage of the midpalatal suture is classified according to the Angelieri et al’s study.'”
Distance between the most external points of the maxillary cortical bone at the level of the upper right
and left first molar furcas.

Distance between the most external points of the mandibular cortical bone at the level of the lower
right and left first molar furcas.

Angle between the line passing through the palatal cusp and the root apex of the palatal root of the right
upper first molar and the tangent line to the floor of the nostrils.

Angle between the line passing through the palatal cusp and the root apex of the palatal root of the left

upper first molar and the line tangent to the floor of the nostrils.

utilized to assess changes in bone measurements from TO to T1 for both MARPE and BAME treatments. Furthermore,

a Student’s #-test was employed to compare bone measurement changes between MARPE and BAME. The effect of the

sample on the mean differences in the #-test was analyzed using Cohen’s d, with effects classified as low at d = 0.2,

medium at d = 0.5, and high at d =

Results

0.8.1

General Descriptive Analysis
The sample comprised 36 subjects, with 41.7% being male and 58.3% female. The subjects’ mean age was 27.42+8.53,
ranging from 18 to 49 years. Both the MARPE and BAME techniques were each used in 50% of the cases. In terms of

Figure 3 Indicator measurements.

{CBY PD ICBY
rCBI o 1 ICBI
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Figure 4 Axial CBCT-slice of the midpalatal suture opening.

device type and gender, MARPE was applied to 60% of male subjects, while BAME was employed for the remaining
40%. For female subjects, MARPE was used in 42.9% of cases, and BAME was chosen for the remaining 57.1%. There
were no significant differences in gender distribution (y* (1)=1.029; p=0.310). All patients presented suture opening
confirmed through the CBCT taken after expansion on every patient.

The distribution of subjects according to the maturation stage of midpalatal suture according to Angelieri et al'’ was:
in stage B, BAME was placed in 1 subject and MARPE was placed in 2 subjects; in stage C, MARPE was placed in 3
subjects and BAME in 6 subjects, in stage D, MARPE was placed in 7 subjects and BAME in 4 subjects and in stage E,
MARPE was placed in 7 subjects and BAME in 6 subjects. No differences were found in the distribution by stage of
suture maturation in TO (X (3)=2.228; p=0.526)

Regarding the type of expansion, a parallel expansion was obtained in 72.2% of the treated cases, a greater anterior
expansion was obtained in 7 cases (19.4%), and more posterior expansion was observed in 3 cases (8.3%).

This study presents an ICC > 0.9 in the evaluations carried out (see Table 2).

To evaluate the similarity between groups at TO, age was compared (MARPE: 29.9+9.4 and BAME: 24.8+6.8; t=1.83,
p=0.076) finding no significant differences. As can be seen in Table 3, an analysis of the clinical variables was performed
at TO, in terms of cortical bone insertion, cortical bone width, maxillary width, mandibular width, palatal depth and
buccolingual angulation in upper molars, no differences were found between MARPE and BAME at TO.

Table 2 Intraclass Correlation
Coefficiency and Measurement
Error

ICC | ME

rCBI (mm) 0.999 | 0.0l mm
ICBI (mm) 0.993 | 0.04 mm
rCBW (mm) | 0.949 | 0.16 mm
ICBW (mm) | 0911 | 0.18 mm
PD (mm) 0.988 | 0.13 mm
MxW (mm) | 0.999 | 0.07 mm
MdW (mm) | 1000 | 0.04 mm
BLAI6 (°) 0972 | 026 °

BLA26 (°) 0912 | 0.19°
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Table 3 Descriptive and Comparative Analysis of Cortical
Bone Insertion, Cortical Bone Thickness, Maxillary
Transverse Dimension, Mandibular Transverse Dimension and
Palatal Depth in TO for MARPE and BAME Appliance

MARPE BAME P value
TO M(SD) | TO M(SD) TO-TI
rCBI (mm) 2.92 (1.36) 2.93 (1.71) 0.992
ICBI (mm) 3.06 (0.97) 2.81 (1.26) 0.509
rCBW (mm) | 6.66 (1.65) 7.11 (0.83) 0.306
ICBW (mm) | 6.81 (1.01) 7.11 (0.91) 0350
PD (mm) 1148 (191) | 11.93 (1.94) 0.493
MxW (mm) | 5432 (498) | 55.25 (3.91) 0.536
MdW (mm) | 5851 (4.07) | 56.89 (5.54) 0326
BLA 16 () 99.52 (7.35) | 101.44 (6.48) 0413
BLA 26 (°) 97.47 (7.89) | 102.88 (10.16) | 0.084

Abbreviations: rCBI, right cortical bone insertion; ICBI, left cortical bone
insertion; rCBW, right cortical bone width; ICBW, left cortical bone width;
PD, palatal Depth; MxW, maxillary width; MdW, mandibular width; BLAI6,
buccal lingual angulation in right upper molar; BLA26, buccal lingual angulation
in left upper molar.

Comparison of Bone Measurements at TO-T| in Patients Treated with MARPE and

BAME

After treatment, there was a significant palatal depth decrease in both group (P < 0.05). In addition, maxillary and

mandibular width were increased (P < 0.01) in both groups. In both groups, similar data were obtained for all variables
except for maxillary width, which was slightly higher in the BAME group (MARPE = 2.84+1.91; BAME = 2.2+2.08).
Regarding the cortical bone insertion and cortical bone width, it is shown an increase in both groups but those changes

are not significant. (Tables 4 and 5)

‘When comparing the results obtained in the treatment with these two therapies, no significant differences were found (Table 6).

Table 4 Descriptive and Comparative Analysis of Cortical Bone Insertion, Cortical
Bone Thickness, Maxillary Transverse Dimension, Mandibular Transverse Dimension
and Palatal Depth in TO, T1 and TI-TO for MARPE Appliance

MARPE MARPE MARPE P value | Cohen’sd
TOM(SD) | TI M(SD) | TI-TOM(SD) | TO-TI
rCBI (mm) | 2.92 (1.36) | 2.83 (0.67) -0.09 (1.29) 0.766 0.13
ICBI (mm) 3.06 (0.97) | 3.08 (0.96) 0.01 (0.82) 0.924 0.0l
rCBW (mm) | 6.66 (1.65) | 6.41 (1.79) ~0.25 (0.96) 0.286 0.18
ICBW (mm) | 6.81 (1.01) | 6.63 (0.97) ~0.16 (0.72) 0.347 021
PD (mm) 1148 (191) | 1036 (221) | —1.12 (1.65) 0.010% 0.52
MxW (mm) | 54.32 (4.98) | 57.16 (448) | 2.84 (1.91) <0.001% | 0.56
MdW (mm) | 58.51 (4.07) | 59.11 (4.35) | 0.60 (0.82) 0.007 038
BLA 16 (°) | 99.52 (7.35) | 103.94 (8.02) | 4.42 (10.25) 0.085 0.43
BLA 26 (°) | 97.47 (7.89) | 101.14 (7.69) | 3.67 (9.56) 0.012* 038

Notes: *P<0.05; **P<0.01.

Abbreviations: rCBI, right cortical bone insertion; ICBI, left cortical bone insertion; rCBW, right cortical bone
width; ICBW, left cortical bone width; PD, palatal Depth; MxW, maxillary width; MdW, mandibular width;

BLAI6, buccal lingual angulation in right upper molar; BLA26, buccal lingual angulation in left upper molar.
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Table 5 Descriptive and Comparative Analysis of Cortical Bone Insertion, Cortical Bone
Thickness, Maxillary Transverse Dimension, Mandibular Transverse Dimension and Palatal
Depth in TO, T1 and T1-TO for BAME Appliance

BAME TO BAME TI | BAME TI-TO | P value TO-T| | Cohen’s d
rCBI (mm) | 2.93 (1.71) 278 (1.71) | —0.15 (1.45) 0.669 0.10
ICBI (mm) | 2.81 (1.26) 278 (1.35) | —0.03 (0.87) 0.896 0.03
rCBW (mm) | 7.11 (0.83) 7.26 (093) | 0.15(0.82) 0.478 0.17
ICBW (mm) | 7.11 (0.91) 6.88 (0.93) | —0.23 (0.78) 0.245 0.28
PD (mm) 11.93 (1.94) 10.88 (2.39) | —1.05 (1.72) 0.020% 0.60
MxW (mm) | 5525 (3.91) | 58.62 (3.37) | 3.37 (2.08) <0.001%* 1.62
MdW (mm) | 56.89 (5.54) | 57.85(5.58) | 0.96 (1.02) <0.001%* 0.93
BLA 16 (°) | 101.44 (648) | 100.93 (8.82) | —0.51 (4.6) 0322 0.11
BLA 26 (°) | 102.88 (10.16) | 105.22 (8.75) | 2.33 (4.51) 0.02% 051

Notes: *P<0.05; **P<0.01.

Abbreviations: rCBl, right cortical bone insertion; ICBI, left cortical bone insertion; rCBWY, right cortical bone width;
ICBW, left cortical bone width; PD, palatal Depth; MxW, maxillary width; MdW, mandibular width; BLA16, buccal
lingual angulation in right upper molar; BLA26, buccal lingual angulation in left upper molar.

Table 6 Comparative Analysis of Changes in Cortical Bone Insertion,
Cortical Bone Thickness, Maxillary Transverse Dimension, Mandibular
Transverse Dimension and Palatal Depth for the MARPE and BAME

Appliances
MARPE TI- TO | BAME TI-TO | P value | Cohen’s d
rCBI (mm) | —0.15 (1.45) ~0.15 (1.45) 0.902 0.04
ICBI (mm) | —0.03 (0.87) -0.03 (0.87) 0.872 0.05
rCBW (mm) | 0.15 (0.82) 0.15 (0.82) 0.199 0.43
ICBW (mm) | —0.23 (0.78) -0.23 (0.78) 0.821 0.07
PD (mm) ~1.05 (1.72) -1.05 (1.72) 0.885 0.04
MxW (mm) | 3.37 (2.08) 3.37 (2.08) 0.428 0.26
MdW (mm) | 0.96 (1.02) 0.96 (1.02) 0.255 0.38
BLA 16 (°) | 4.42 (10.25) —0.51 (4.6) 0.071 0.62
BLA 26 (°) | 3.67 (9.56) 2.33 (4.51) 0.59 0.17

Abbreviations: rCBI, right cortical bone insertion; ICBI, left cortical bone insertion; rCBW,
right cortical bone width; ICBW, left cortical bone width; PD, palatal Depth; MxWV, maxillary
width; MdW, mandibular width; BLA16, buccal lingual angulation in right upper molar; BLA26,
buccal lingual angulation in left upper molar.

Midpalatal Suture Expansion Type and Maturation According Device Therapy (MARPE
VS BAME)

There are no differences in the frequency of opening of the midpalatal suture in the patients treated using the MARPE
and BAME methods (see Table 7). In both cases, the most frequent opening morphology is parallel, for MARPE 15 cases
(83.3%) and in BAME 11 cases (61.1%) showed a parallel opening of the suture (see Table 7). Midpalatal suture
expansion type and maturation stage of the suture.

The midpalatal suture expansion type was studied according to the maturation stage described by Angelieri et al.'’
Parallel expansion of the midpalatal suture was observed in most cases at all maturation stages (see Table 8).

Table 7 MARPE Vs BAME Expansion Type

Parallel F (%) More More x? P
Anterior F (%) Posterior F (%)
MARPE 15 (83.3%) 2 (11.1) I (5.6) 2.234 0.327
BAME I (61.1%) 5 (27.8%) 2 (11.1%)
Journal of Multidisciplinary Healthcare 2024:17 https: 1883
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Table 8 Type of Expansion According to the Maturation Stage (Angelieri)'”

Parallel F (%) More More Total N x?2 P
Anterior F (%) Posterior F (%)
Stage B 2 (66.7%) 1 (33.3%) 0 (0%) 3 3816 0.702
Stage C 6 (66.7%) 2 (22.2%) I (11.1%) 9
Stage D 8 (72.7%) 1 (9.1%) 2 (18.2%) I
Stage E 10 (76.9%) 3 (23.1%) 0 (0%) 13
Discussion

The objectives of this research were to study the skeletal and periodontal changes of adult patients with maxillary
compression treated with MARPE and BAME. For this study, the different measurements were made in the CBCT taken
before (T0) and after (T1) the maxillary expansion therapy.

In the literature,'>?° bone insertion in the first molars has also been measured, although in a different way. In the
study carried out by Jia et al,* a —0.41+0.95 mm decrease in bone height was obtained at the level of the upper right first
molar, and —0.79+0.98 mm at the level of the left one, although it was only significant in the left molars. Instead, Garib
et al'? concluded that therapy with conventional expanders reduces the buccal bone width of posterior teeth. In this study,
a slight increase[A1] in buccal bone width was observed in both groups. These changes in the results can be attributed to
the age difference in the sample group.

Regarding the cortical bone width, Toklu et al* conducted a prospective study on 25 patients with maxillary
compression, of which 13 underwent tooth-supported expansion, and 12 underwent a MARPE expansion. Three-
dimensional radiographic records were taken before the expansion and 3 months after the expansion, concluding that
the patients showed a decrease of buccal cortical bone width at the level of molars in both groups. In the MARPE-treated
patient group in this study, a decrease was observed at the level of the upper right first molar and an increase in the first
left molar. In the BAME-treated patient group in this study, a decrease of cortical bone width was observed at the level of
the upper right and left first molar. These changes in the outcomes may be attributable to the age difference in the sample
group, the different location and number of microimplants in the MARPE group used in each study, and the different
methods used to measure the periodontal changes.

Although the importance of achieving a bicortical placement of the microimplants from the palatal vault to the nasal
floor has been described as essential,'®*' few articles have described the morphological changes undergone by the palatal
complex in the microimplant-assisted expansion. Kurt et al** compared 18 young patients treated with RME, 18 non-
growing patients treated with RME, and 18 patients treated with surgically assisted RME (SARME). Regarding the
morphology of the palatal vault, the angle between the tangent lines to the right and left palatal surfaces was calculated.
In the three groups, an increase of this angle was found to be less in growing patients. This research follows the line of
these results, because the palatal height decreased, and this decrease was —1.12+1.65 mm in MARPE-treated patients and
—1.04+1.72 mm in BAME-treated patients.'®?'*?

The increase of skeletal transverse dimension was to be expected in microimplant-assisted rapid maxillary expansion
therapy, something that has already been confirmed by previous literature.*”*2***2* This study shows that patients
treated with RPE assisted with microimplants obtained a statistically significant increase in maxillary transverse
dimension. The results of this study show a similar increase in patients treated with MARPE and BAME, coinciding
with the conclusions drawn from the systematic review of Khosravi et al.” An increase in maxillary and mandibular
transverse dimension was observed in both MARPE- and BAME-treated patients, but being slightly higher in the second
group.

This article also studied the anteroposterior parallelism of the midpalatal suture opening, whether it was parallel, more
anterior, or more posterior. The symmetrical separation of the midpalatal suture was shown in most MARPE-treated
cases (83.3%), and it was lower in the BAME-treated cases (61.1%). There were no differences in the maturation stage of
Angelieri et al.'” Parallel expansion was always present in the majority of cases. There is no consensus in the literature
about the morphology in the midpalatal suture expansion in MARPE-treated patients. There is scientific evidence for
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obtaining parallel anterior-posterior and superior-inferior expansion;*?*? there is also scientific evidence for V-shaped

expansion,”** but measured in the horizontal plane.

The significance of this study’s findings should be considered in light of its limitations. The data provided in this
research should be approached with care because of the relatively small sample size, wide age range, and significant
variability in suture maturation. The observational period of the results was also short, and a measurement after removal
of the device may prove useful to corroborate the stability of the results. With respect to periodontal measurements, an
investigation performed using a periodontal probe may be more beneficial than measurements obtained from CBCT.

Both techniques are effective for the treatment of maxillary transverse discrepancy, because it is possible to increase
the maxillary skeletal width maintaining both the cortical width and the cortical insertion at the level of the upper first
molar, using both techniques. Although all patients had suture opening, most patients had suture opening in parallel
morphology. Therapeutic decision-making should be at the discretion of each specialist, and the particularities of each
patient must be considered.

Conclusions

Both MARPE and BAME, regardless of the type of suture maturation, significantly increase the maxillary skeletal
transverse dimension. In most cases, the midpalatal suture opens in parallel, increasing the maxillary transverse
dimension, minimally increasing bone insertion and minimally decreasing bone width.
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