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Abstract

DEVELOPMENT OF THREE DIMENSIONAL MEASURING PROGRAM WITH FRONTAL
AND LATERAL CEPHALOMETRIC RADIOGRAPHS
—PART 2. 3-D VISUALIZATION AND MEASURMENT PROGRAM FOR MAXILLOFACIAL STRUCTURE

Sang-Han Lee, Yoshihide Mori*, Katsuhiro Minami*, Geun-Ho Lee, Tae-Geon Kwon**
Dept. of Oral & Maxillofacial Surgery, College of Dentistry, Kyungpook National University, Taegu, Korea
2nd Dept. of Oral & Maxillofacial Surgery, Faculty of Dentistry, Osaka University, Osaka, Japan*

Dept. of Oral & Maxillofacial Surgery, School of Medicine, Keimyung University**, Taegu, Korea

To establish systematic diagnosis and treatment planning of dentofacial deformity patient including facial asymmetry or hemifacial
microsomia patient, comprehensive analysis of three dimensional structure of the craniofacial skeleton is needed. Even though three
dimensional CT has been developed, landmark identification of the CT is still questionable.

In recent, a method for correcting cephalic malpositioning that enables accurate superimposition of the landmarks in different stages
without using any additional equipment was developed. It became possible to compare the three-dimensional positional change of the
maxillomandible without invasive procedure. Based on the principle of the method, a new program was developed for the purpose of
diagnosis and treatment planning of dentofacial deformity patient via three dimensional visualization and structural analysis. This pro-
gram enables us to perform following menu.

First, visualization of three dimensional structure of the craniofacial skeleton with wire frame model which was made from the land-
marks observed on both lateral and frontal cephalogram.

Second, establishment of midsagittal plane of the face three dimensionally, with the concept of “the plane of the best-fit".

Third, examination of the degree of deviation and direction of deformity of structure to the reference plane for the purpose of estab-
lishing surgical planning.

Fourth, simulation of expected postoperative result by various image operation such as mirroring, overlapping.

Key words : 3-D visualization, 3-D measurement, Computer program.
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Fig. 1. Initial menu for opening the files.

Fig. 3. Measuring the magnification ratio of the cephalometric
image.
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Fig. 5. Imported cephalometric images and pull down menu for axes Fig. 6. Establishment of reference axes in lateral and frontal cephalo-
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Table 1. Definition of three dimensional points (manual input)

P Landmark Frontal cephalogram Lateral cephalogram
Py, 2 PoR, PoL basic reference point basic reference point
the mid point betweenthe the upper incisiors at o
P U1 the level of the incisal edges the upper incisor edge
the lower most point on the external border of the lowermost point on the contour of the bony
Pus O, Ot orbital cavity® orbit
the intersection of nasal spine of frontal bone and the junction of the frontonasal suture at the most
P Na sphenoidal planum?® posterior point on the curve at the bridge of the nose
the center of the intersection of the nasal septum the tip of the medial sharp bony process of maxilla
P ANS and palate? at the lower margin of the anterior nasal opening
Pe Mechanical 1 the tip of face-bow spine (U1) the tip of face-bow spine (U1)
P Mechanical 2 the tip of face-bow spine (R7) the tip of face-bow spine (R7)
Pio Mechanical 3 the tip of face-bow spine (L7) the tip of face-bow spine (L7)
the most prominent lateral point on buccal surface he most prominent posterior point on distal
Pa, UR?, ULY of the 2nd maxillary molar surface of the 2nd maxillary molar
the most prominent lateral point on buccal surface the most prominent posterior point on distal
P, LRz, L7 of the 2nd mandibular molar surface of the 2nd mandibular molar
the mid point between the upper incisiors at the
Pis Li . the lower incisor edge
level of the incisal edges
Pis Pog the midsagittal point on symphyseal outline the most anterior point on symphyseal outline
the mid point on the inferior border of the mental
Py Me the most inferior point on symphysial outline
protuberance
the point at the lateral inferior margin of antegonial
Pus, 19 AgR, AgL the most superior point at antegonial notch
protuberance?
the most outward, inferior point of the angle of the the point of intersection of the gonial contour and
P, 2 GOR, GoL mandible bisector of the angle formed by ramal and
mandibular midline
P2, 2 ZyR, ZyL the most lateral aspect of the zygomatic arch® lie on FH plane, 30mm anterior from porion®
the uppermost point on internal wall of the roof the uppermost point on internal wall of the roof
Pas, ROR, ROL . .
of the orbits” of the orbits?
Pas, 27 FZR, FZL the outermost edge of frontozygomatic suture the center of frontozygomatic suture
the meeting point of lateral wall of orbit and the intersection of the shadow of the ethmoid and
P = LoR, Lol temporal line? anterior wall of the infratemporal fossa®
1) the most anterior point of the cribriform plate
at the junction with the nasal bone”
Px, a1 MOSR, MOSL the point on medial orbital margin 2) the junction of the frontal, maxillary, and
nasal bone®
the point on midline of the face and reference
Pz Sella . the center of hypophyseal fossa
line of Sella
the intersection of the lateral contour of the
P, 2 MxR, MxL maxillary alveolar process and the lower contour of the lowest point of key ridge
zygomatic process of maxilla®
Pss, 5 MaR, MaL the apex of mastoid process the apex of mastoid process
Pa, s CoR, CoL the most superior point of condylar head the superiormost point of condylar head
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Table 2. Definition of three dimensional points
(automatically input)

P Landmark Definition of the landmark

Pz orC Midpoint of OrR (P:) & OrL (Ps)

Pao ROC Midpoint of ROR (P) & ROL (Pz)
Pa FzC Midpoint of FZR (Px) & FZL (Pz)

P LoC Midpoint of LOR (Pze) & LOL (Pzg)
Pas MOSC Midpoint of MOSR (Px) & MOSL(P=1)
Pu ZyC Midpoint of ZyR (Pz) & ZyL (P=)

Ps PoC Midpoint of PoR (P:) & PoL (P2)
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Fig. 13. Comparison of pre and post operative wire frame
images by superimposition.
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