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Objective

The purpose of this study was to create a self-organizing map (SOM) for visual
classification of soft and hard tissue structure in mandibular prognathism, and to
demonstrate the typical profiles in mandibular prognathism cases.

Methods

The lateral cephalometric radiographs of 90 female patients (mean age 22.6+3.8
years) with malocclusion were examined. Sixteen soft and hard tissue structure
landmarks were digitized. All points were converted into X-Y values to obtain input
vectors for the SOM. By self-organization algorithm, a mandibular prognathism profile
map with 4 processing units was calculated. After represent inputting process of
vectors, the soft and hard tissue profiles of all the subjects were entered in the map.

Results

After ten thousand learning events, the mandibular prognathism profile map with 2
X 2 units was calculated, producing 4 virtual profiles. Each virtual profile was
characterized by the degree of facial convexity, facial height, mandibular protrusion,
maxillary deficiency, upper and lower lip protrusion, and nasolabial angle.
Unit 1 : Hard tissue characteristic features were low mandibular plane angle, mild
maxillary deficiency and mandibular protrusion. Soft tissue characteristic features
were mild mid-face retardation and protrusion of the chin.
Unit 2 : Hard tissue characteristic features were anterior inclination of the mandibular



ramus and mandibular protrusion with narrowing of nasolabial angle in soft tissue.
Unit 3 : Hard tissue characteristic features were high mandibular plane angle and
mandibular protrusion. Soft tissue characteristic features were increased lower facial
height and protrusion of the chin.

Unit 4 : Hard tissue characteristic features were maxillary deficiency, high mandibular
plane angle and slight deto-alveolar compensation of upper and lower incisors. Soft
tissue characteristic features were increased lower facial height and mild mid-face
retardation.

Conclusion

The results suggest that this map is useful in establishing visual classification of
combined patterns of soft and hard tissue structure based on virtual profiles in
mandibular prognathism.
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