
ranking of importance of the facial features that affect facial sym-

metry is, in order, Al (Alar curvature), Sn (Subnasale), Ch (Cheilion),

Me (Menton), Prn (Pronasale), Li (Labial, inderius), Go (Gonion), Sto

(Stomion), N (Nasion), En (Endocanthion), Zy (Zygion), Ex (Exo-

canthion), G (Glabella), Ls (Labial, superius).

Conclusion
The classification results show agreement with the clinical diagnosis.

The greater oAI values correspond to more obvious PA classification.

The inter-category areas, PN-PAN or PAN-PA, exhibit inconsistent

classifications that coincides with clinical experiences, with merely

moderate confidence indices, and are identified as the ‘‘perception

buffer zones.’’ The tri-information {oAI, PN|PAN|PA, Ci} can then be

used to communicate between the physicians and patients to explain

overall degree of a patient’s facial asymmetry, what category it would

be considered by general public, and how confident the physician

would render such classification. The decision whether a craniofacial

surgery can then be meticulously made with sufficiently and trans-
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Moiré features. Pattern Recognition, vol. 47, no. 3,

pp. 1249–1260.

Statistical analysis of interactive surgical planning using shape
descriptors for fibular transfer in mandibular reconstruction

M. Nakao1, S. Aso1, K. Imanishi2, Y. Imai3, N. Ueda4, T. Hatanaka4,

M. Shiba4, T. Kirita4, T. Matsuda1

1Kyoto University, Graduate School of Informatics, Kyoto, Japan
2E-growth co. ltd, Kyoto, Japan
3Rakuwakai Otowa Hospital, Kyoto, Japan
4Nara Medical University, Nara, Japan

Keywords Fibular transfer planning � Shape analysis � Quantitative

evaluation � Mandibular reconstructive surgery

Purpose
This study presents an improved design of preoperative planning with

generalized quantitative shape indicators for fibular transfer in

mandibular reconstruction. A user experiment was performed to

quantitatively analyze reconstruction plans and decision-making in

preoperative planning.

Methods
Three shape descriptors were designed to evaluate local differences

between reconstructed mandibles and patients’ original mandibles.

We targeted an asymmetrical, wide range of cutting areas including

the mandibular sidepiece, and defined a unique three-dimensional

coordinate system for each mandibular image. The generalized

algorithms for computing the shape descriptors were integrated into

interactive planning software [1, 2], where the user can refine the

preoperative plan using the spatial map of the local shape distance as

a visual guide (see Fig. 1)

Fig. 1 Shape distance computation and mapping on the oriented

fibular segments: (a) the red color shows that the fibular implants near

the connection point protrudes from the patient’s native mandible, and

(b) the blue color indicates depression from the patient’s native

mandible

Results
A retrospective study was conducted with two oral surgeons and two

dental technicians using the developed software. The obtained 120

reconstruction plans show that the participants preferred a moderate

shape distance rather than optimization to the smallest. We observed

that a visually plausible shape could be obtained when considering

specific anatomical features (e.g., mental foramen, mandibular

midline).

Conclusion
This work introduces the shape distance for quantification of local

differences between planned mandibular reconstruction and the

patient’s native mandible. The preoperative plan can be refined using

the three-dimensional map of the shape distance. Use of the map for

visual guidance will assist fine adjustment of the fibular segments.

The proposed descriptors can also be used to multilaterally evaluate

reconstruction plans and systematically learn surgical procedures.
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