SUMMARY /ORTHODONTICS

Rapid maxillary expansion treatment could produce
long-term dental arch changes

Are there any long-term dental arch changes after rapid maxillary expansion
treatment in patients who have constricted arches?

Lagravere MO, Major PW, Flores-Mir C. Long-term dental arch
changes after rapid maxillary expansion treatment: a systematic
review. Angle Orthod 2005; 75: 151-157

Data sources Medline, Medline In-Process, LILACS (Latin American
and Caribbean Health Sciences Literature), PUBMED, Embase, Web of
Science and the Cochrane Library were searched. Search terms were
rapid palatal expansion or rapid maxillary expansion (RME) and tooth or
dental changes. Reference lists from retrieved articles were also examined.
Study selection For inclusion, an article had to satisfy the following
criteria: describe a controlled clinical trial; have dental arch measure-
ments made for cephalometric radiographs or dental casts; and include
no surgical treatment that could affect RME effects during the
evaluation period. Studies without an adequate control to factor out
normal growth changes were excluded.

Data extraction and synthesis Selected articles were indepen-
dently evaluated by three researchers. Interexaminer discrepancies were
resolved by discussion to reach a consensus. A summary of sample size,
retention period, measurement error and evaluation method were
listed in a table.

Results The search identified 164 articles, of which four met the
inclusion criteria. From the final four articles, two measured changes
using dental casts and two assessed changes using radiographs (one
with lateral cephalometric radiographs and one with posteroanterior
radiographs). Based on direct model treatment, clinically significant
long-term makxillary molar width increase (3.7-4.8mm) could be
achieved. Because of crown tipping, the reported long-term increase
varied according to the reference point used for measurements. The
range of maxillary cuspid arch width expansion was more consistent
and was similar for adolescents and adults (2.2-2.5mm). Less
mandibular molar and cuspid arch width expansion was attained in
adults compared with adolescents. A significant overall gain was found
in the maxillary (6 mm) and mandibular (4.5 mm) arch perimeter in
adolescents treated with RME and edgewise appliances. When
comparing radiographically the early-treated and late-treated groups
with their respective controls, there was a significant gain of the
maxillary intermolar width (2.7 and 3.5mm, respectively) in both
treated groups. No statistically or clinically significant differences were
found in molar vertical position or in incisor inclination.

Conclusions Similar maxillary molar and cuspid expansion could be
found in adolescents and young adults. Significantly less indirect
mandibular molar and cuspid expansion was attained in young adults
compared with adolescents. A significant overall gain in the maxillary
and mandibular arch perimeter was found in adolescents. More
transverse dental arch changes were found after puberty than before,
but the difference may not be clinically significant. No anteroposterior
dental changes were found on lateral cephalometric radiographs.
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Commentary

RME is recognised as a cornerstone of the early orthopaedic
expansion protocol for treating people who have arch length
discrepancy. It has been widely used and studied for more than
40 years. Until now, no conclusive long-term results have
been reported on either dental or skeletal changes after RME
treatment.

This article was intended to be a systematic review of the dental
changes. To differentiate their review from the previous studies, the
authors repeatedly mentioned the previous two meta-analyses and
one systematic review, stating that the main disadvantage of these
was the absence of a control group to factor out the normal growth
changes. During normal growth, it is known that both maxillary
and mandibular transpalatal widths increase, from the early mixed
dentition to the permanent dentition," and arch length decreases in
young adults possibly due to the anterior component of occlusal
force.?? These changes may not be significant during the expansion
period, but may be so during the retention period. Considering,
however, that the retention period in the included studies varies
from 3-8 years, and that the controls in each study are different (the
studies by McNamara® and Baccetti® et al used the Michigan growth
study group as controls: the other two studies used a control group
paired according to age), the results of this study might not be
expected to be very different from the previous ones. This is
especially so when only four studies were included, each of which is
different from the rest in the expansion degree (would it be wiser to
measure proportion change instead of mm change?);® retention
regime (it is known that the amount of relapse is related to the
retention procedure after expansion);” evaluation methods (results
from different evaluation methods cannot be directly compared or
combined); and controls (controls are important, but when each
study defines its own control, the net results could hardly be
compared between studies).

The only thing these four studies have in common is that they all
use a Haas-type expander followed by fixed edgewise appliance.
However, this raises another question how to discriminate between
the dental changes by RME or by the fixed appliance. Compared
with the previous studies, the quality of the literature search (which
includes non-English literature) and the attention given to controls
are the strong points in this study and are worthy of appreciation.
Nevertheless, the results remain inconclusive and do not add new
knowledge on the long-term effect of RME because they are based
on very limited studies of second-level evidence.

Yijin Ren
Orthodontic Department, University of Groningen, Groningen,
The Netherlands
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Key to evidence graphic used in Evidence-based Dentistry with examples of study
designs for Therapy/prevention/aetiology and harm. Study designs for evidence levels
will be different for prognosis/diagnosis etc. (See Evidence-based Dentistry
2003;4:p17-18)
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a By homogeneity we mean a systematic review free of worrisome variations (heterogeneity) in the direction
and degree of results between individual studies. Not all systematic reviews with statistically significant
heterogsneity need be worrisome, and not all worrisome heterogeneily need be statistically significant.
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