I Objectives :

The aim was to investigate the process and timing of the upper second primary molar exfoliation and establish a safe me-
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The process and timing of the primary molars exfoliation as key elements for

the stability of the deciduous dentition-anchored maxillary expander
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Introduction

Rapid maxillary expansion is known as an effective me-
thod for the correction of maxillary constriction [1],
especially when performed during the pre-pubertal
growth phase [2].

High orthopaedic forces can be responsible for various
adverse effects on anchoring teeth, including periodon-
tal tissue damage [3, 4] and root resorption [3, 5-8].
Therefore, deciduous molars as anchoring teeth have
been recommended [9-11] in the mixed dentition pha-
se. In this case, the length of second deciduous molars
roots should be considered to avoid appliance loss due
to teeth exfoliation during treatment. A test of tooth
mobility and the analysis of panoramic radiograph to
check the extent of deciduous molars root resorption
were suggested to evaluate the quality of such teeth for
anchorage purposes [12]. It has been suggested that
expanders anchored on second deciduous molars were
clinically efficient when the anchoring tooth’s root had
at least the same length of its crown when assessed on
panoramic radiographs [11]. Since such assessment is
sometimes challenging due to overlaps of other structu-
res frequently seen on panoramic radiographs, its validi-

ty might be questionable.
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Statistical Analysis

Univariate logistic regression analysis was used to assess
the associations expressed as odds ratios (ORs) with 95
« per cent confidence intervals (Cls), entering the exfolia-
tion of either deciduous molar (cause of anchorage loss
and consequently loss of the appliance) as the depen-
dent and gender, age (in years), presence of crossbite,

Results

As reported in Table 1, a significant association between
. the second deciduous molar exfoliation and the vertical
position of the second premolar cusp in relation to the
HPC line (P = 0.002; odds ratio = 5.7) was seen, while
there was no association with gender, age, treatment
. duration, and type of expander.

When at least one of the second premolar cusp was tou-
ching or crossing the HPC line, the probability for expan-
der loss due to exfoliation of the second deciduous mo-
lar increased by 6.1 times. A significantly shorter (P <
0.001) survival time of the second deciduous molar was
seen when the underlying second premolar cusp was
touching or crossing the HPC line.

thod to decrease the risk of early loss of maxillary expander when anchored to the deciduous dentition.

Materials & methods

The inclusion criteria were : 1. presence of dental arch

constriction in the maxilla, 2. early or mixed dentition
with a complete eruption of upper first molars, 3. availa-
bility of a pre-treatment panoramic radiograph, and 4.
absence of caries or pulp pathology of the anchoring de-
ciduos teeth. Subjetcs with aplasia of upper second pre-
molars were excluded, as well as subjects that occasio-
nally needed reactivations during the retention period.

Ninety-two subjects (54 females and 38 males) aged 8.4
+ 1.1 years, treated with a Haas (see Fig. 1a) or hyrax
(see Fig. 1b) expander, using second upper deciduous
molars as anchoring teeth and adopting a semi rapid
expansion protocol (0.2 mm/day) were included in this
study.

Figure 1. Intraoral pictures of the Haas (a) and hyrax (b) expanders used
in the study.

The appliances were firstly activated by the number of
turns needed to correct the initial transverse discrepan-
cy. Then, an individually determined number of turns
was performed until clinically assessed overcorrection
(i.e. palatal cusps of the upper molars touching the buc-

cal cusps of the lower molars) was achieved, with a final e

average expansion of 8.0 £ 1.6 mm. After active expan-
sion the expander was used as a fixed retainer following
an individually planned retention period of at least 6
months. The anchoring tooth’s exfoliation process was
analyzed radiographically, comparing it with the vertical
position of the underlying second premolar cusp (either
buccal or palatal). A line parallel to the occlusal plane
and passing through the upper first permanent molar’s
pulp chamber at the exact vertical distance from the

pulp chamber roof and floor was traced and named as .

the half pulp chamber (HPC) line. The upper second
premolar cusp position to the HPC line was assessed
(see Fig. 2), and it was recorded whether if it’s tip was
apical to the HPC line or touching/crossing it. e

_____ HPCline

Figure 2. Schematic representation (a) and assessment of the position of
the upper premolar cusp to the HPC line on a section of a panoramic ra-

diograph (b). The HPC line (dashed line) crosses the pulp chamber of the .
upper first permanent molar at an equal distance from a point on the s

floor and roof of its chamber and parallel to the occlusal plane.

The HPC line was defined as a limit line beyond which
the eruption of the second premolar has to be conside-
red risky for the survival of the anchoring tooth and the-
refore of thr expander during the retention period.

treatment duration (in months), expander type and the
initial position of the upper second premolar cusp to the
HPC line as explanatory (either continuous or categori-
cal) variables. An OR of 1 indicates that the condition or
event under study is equally likely to occur in the compa-

red groups.

The second premolar cusp position in relation to the HPC

line method showed high accuracy (at least 76.11 per

cent) and substantial repeatability (at least 0.7).

Table 1. Univariate logistic regression analysis for estimates of the asso-
ciation of anchoring teeth exfoliation (dependent variable) with each ex-
planatory variable.

Variable (R = 0,249) OR 95% CI (upper; lower) Sig.

Gender* 0.647 (0.199; 2.101) 0.469; NS
Baseline age 1.233 (0.723; 2.104) 0.442; NS
(in years)

Crossbite 0.688 (0.215; 2.200) 0.529; NS
Treatment duration (766 (0.570; 1.028) 0.076; NS
(in months)

Expander type** 2.125 (0.488; 9.255) 0.315; NS
Initial position of 6.149 (1.929; 19.599) 0.002; S

upper premolar®**

* Females as reference category
** Hyrax expander ad reference category
*** Apical position to half pulp chamber line as reference category

Conclusions

The position of the cusp of the second premolar in re-
spect to the HPC line, assessed on pre-treatment pano-
ramic radiographs, appears to be a valid prognostic fac-
tor for the corresponding second deciduous molar exfo-
liation and maybe considered as a valid and safe me-
thod to decrease the risk of early loss of the maxillary
expander when anchored to the deciduous dentition.
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