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Relationship between three-dimensional morphology
of the lips and lip—closing force
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The objective of this study is to examine the relationship between the static and dynamic three—dimen-
stonal morphology of the lips and lip-closing force.

The subjects were 20 adult women with no cranio-maxillofacial dysplasia and no anamnesis of facial
trauma or surgery. For each subject, lip-closing force was measured using a multidirectional lip-closing
force measurement system. The lip-closing forces from eight directions were upper, upper left, left, lower
left, lower, lower right, right, and upper right lip—closing forces, respectively, and the sum of upper left,
upper and upper right lip—closing forces was defined as upper lip force, the sum of lower left, lower and
lower right lip—closing forces was defined as lower lip force, and the sum of lip—closing forces from 8 direc-
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tions was defined as total lip force.

Three=dimensional facial soft tissue image data were using a non-contact three-dimensional digital
handheld camera, which took three-dimensional facial images at rest and with lips pursed, and the two
images were superimposed. The lip basal plane was defined as the plane perpendicular to the mid-sagittal
plane passing through the subnasal point and the mentolabial sulcus, and the lip basal area was calculated.
The surface area and volume of the upper and lower lips anterior to the lip basal plane were defined as lip
surface area and lip volume, respectively. The difference between the lip surface area at rest and with lip
pursed was defined as the amount of change in lip surface area, also the difference between the lip volume
at rest and with the lip pursed was defined as the amount of change in lip volume.

Pearson’s correlation coefficient was calculated between upper lip force, lower lip force, and total lip
force, and the lip basal area, the amount of change in lip surface area, and the amount of change in lip
volume, respectively. No significant correlation was found for the lip basal area and the amount of change
n lip surface area with upper lip force, lower lip force, and total lip force. No significant correlation was

found between the amount of change in lip volume and upper and lower lip force, but a significant positive

correlation was found between the amount of change in lip volume and total lip force.

These results indicate that lip—closing forces are associated with changes in three-dimensional morphol-

0gy that occur when lip pursed from at rest.
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Three-dimensional facial soft tissue image data, the lip basal plane
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