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Abstract

Obijective: This study aimed to compare changes in anterior maxillary arch depth following
distalization of the maxillary first molars using a modified Nance appliance and a conventional
Pendulum appliance.

Materials and Methods: This report presents an analysis of a prespecified secondary outcome
from a two-arm, parallel-group randomized controlled clinical trial comparing a modified
Nance appliance with a conventional Pendulum appliance. The final analysis included 31
participants aged 12-15 years: 15 in the modified Nance group and 16 in the Pendulum group.
Digital maxillary models and lateral cephalometric radiographs were obtained before
distalization and immediately after its completion. Anterior arch depth was measured on the
digital models as the perpendicular distance from the contact point between the maxillary
central incisors and the plane passing through the mesial contact points of the maxillary first
premolars. First-molar crown distalization was measured cephalometrically relative to the
pterygoid vertical plane (PTV). Appropriate parametric tests were used for within-group and
between-group comparisons, with the significance level set at 0.05.

Results: Anterior arch depth decreased in the modified Nance group from 13.15 + 1.02 mm to
12.40 + 1.09 mm, with a mean change of —0.75 £+ 0.47 mm (P<0.001). In the Pendulum group,
it decreased from 12.56 + 1.50 mm to 11.71 £+ 1.42 mm, with a mean change of —0.85 + 0.56
mm (P<0.001). The mean between-group difference in change, calculated as modified Nance
minus Pendulum, was 0.10 mm (95% CI: —0.28 to 0.48; Hedges’ g=0.19; P=0.593). Mean
maxillary first-molar crown distalization was 4.30 + 0.49 mm in the modified Nance group and
5.50 £ 0.84 mm in the Pendulum group, with a mean difference of —1.20 mm (95% CI: —1.71
to —0.69; P<0.001). The corresponding distalization durations were 8.15 + 1.09 and 7.29 + 0.90
months, respectively, with a mean difference of 0.86 months (95% CI: 0.13 to 1.59; P=0.023).
Conclusion: Both appliances were associated with a limited reduction in anterior maxillary arch
depth, with no statistically detectable difference between them. This variable reflects the
relative net effect of the simultaneous movement of the incisors and premolars and therefore
should not be used alone to assess anchorage efficiency.

Keywords: Class Il malocclusion; maxillary molar distalization; modified Nance appliance;
Pendulum appliance; dental arch depth; anchorage loss; digital design; three-dimensional metal

printing.
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