
Fig. 2 ITK-SNAP segmentation. The four upper incisors were segmented in the ITK-SNAP software and their respective volume was individually measured.

Assessment of mandibular plane changes using conventional versus 
miniscrew-assisted rapid palatal expansion in adolescents.

To assess the cephalometric and transversal changes in
growing patients using RPE and MARPE. Our hypothesis
is that there are no significant differences between the
two groups for the molar inclination, maxilla expansion
amount, and mandibular plane changes

BACKGROUND RESULTS AND DISCUSSION

CONCLUSION

OBJECTIVES

The maxillary expansion has long been used in children
and adolescents to correct the transverse discrepancies
and dental crowding1. Although the sutural separation is
usually accomplished through mid-adolescence, it is
often followed by dental tipping in the posterior teeth2.
Those young patients are commonly treated with
conventional rapid palatal expansion (RPE). However,
they still have remaining mandibular growth, which can
influence the treatment plan and outcome, especially in
a high vertical mandibular plane tendency. A question
remains: can this temporary buccal tipping of the molar
lead to an alteration in growth that worsens the
mandibular plane angle? As an alternative, the micro-
implant assisted palatal expansion (MARPE)3, is believed
to produce a more parallel expansion without molar
buccally tipping. For this reason, this study aimed to
assess the skeletal differences in growing patients
treated with RPE or MARPE.

Fig. 1 – RPE (A) and MARPE (B) appliances installed in different patients 
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SAMPLE: We collected the CBCT scans of 17 MARPE and 20
RPE patients at two different time points: initial orthodontic
treatment (T1) and final (T3)
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CBCT ASSESSMENT: The Dolphin® software was used to orient the
skulls (Fig 1) and trace the lateral cephalograms (Fig 2) and assess
the maxillary transversal and upper molar changes (Fig 3). A total of
32 measurements were analyzed.
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Fig. 2 Head orientation using Dolphin software. 

Fig. 3 – RPE patient. The image on the left shows the cephalogram traced in T1. On the right, the 
superposition T1 (black) and T2 (red) are shown. The cephalometrics measurements also are 

shown in the right

The average age for RPE groups was 13.9±1.4, and 13.9±1.3 for the MARPE at T1. The t-
test showed similar values in T1, such as IMPA (5.9°), ANB (1.6°), Lower Face Height (-3.7
mm), etc, when we compared RPE versus MARPE (Table 1).

For the mandibular plane changes, there were no statistically significant values
comparing T3-T1 in both groups. For the upper molar inclination, only the MARPE group
showed a statistically significant difference between T3-T1 of 2.39° (right) and 3.30°
(left). Transversally, both groups showed maxillary expansion in all variables (Table 2).

This study showed that there are no statistically
significant differences between and after treatment for
the mandibular angle changes comparing both groups;
however, a moderate negative correlation was found
with the molar inclination and the mandibular plane
angle in the MARPE group.

Table 1- Independent t-test for the differences between groups in T1

In addition, we found a statistically significant and negative moderate
correlation (r=-0.663) with the mandibular plane angulation and right
molar inclination (Table 3)

Table 2-Paired t-test for the mandibular plane differences and transversal measurement between T3 – T1 for each 
group. 

Table 3- Pearson correlation for the MARPE group showed a statistical 
moderate correlation with the molar inclination at T3 and mandibular plane

Fig. 4 – RPE patient. The image on the left shows the transversal measurements taken at different 
levels of the palate. On the right, the molar inclination measurement is shown. The 

measurements taken were: Transverse measurement at the upper right first molar trifurcation; 
Transverse measurement at the CEJ; Transverse measurement at the nasal floor and Transverse 

measurement at the palate:
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