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Abstract

Validity of Horizontal Reference Planes on Cone-Beam Computed
Tomography Generated Postero-Anterior Cephalogram

Hee-Jea Kang, Jong-Ryoul Kim, Yong-Il Kim'

Jaw & Face Surgery Center, On General Hospital, 1Depamnent of Orthodontics, Pusan National University Hospital

Purpose: The purpose of this study was to measure the angular differences between the horizontal reference planes on
the CBCT generated PA cephalogram and the modified interpupillary plane, which was usually used in the clinical examination,
and to evaluate the validity of the horizontal reference planes.

Methods: The CBCT generated PA cephalogram was used to measure the angles between the FH, Lo and IP planes. The
subjects consisted of 42 patients with facial asymmetry (males: 21, females: 21, mean-age: 21.6 years). The control groups
were also assessed (males: 10, females: 10, mean-age: 23.8 years). The distance of the interpupil was measured on the soft-tissue
volume rendered image. The angular differences were statistically analyzed using the Mann-Whitney U test for inter-group
comparisons and the Friedman test for intra-group comparisions.

Results: The angle between the FH plane and IP plane (the angle of the FH-IP line) showed a statistically significant difference
between the two groups (P<0.05). There was no statistical differences between each angle (angle of the FH-IP line, angle
of the FH-Lo line, angle of the Lo-IP line) on the intra-group comparision (£>0.05).

Conclusion: The angle between the Lo line and IP line (angle of the Lo-IP line) showed no statistically significant difference
in both the control and asymmetry groups. Therefore, the Lo line could be used as a horizontal reference plane in CBCT

generated PA cephalograms,
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Fig. 1. Reference planes used on this study.

Fig. 2. Frankfort Horizontal (FH) plane and Interpupillary (IP) plane
and on the soft tissue volume rendering images. The interpupil-
lary distance was measured on the soft tissue image.

Table 1. Reference points and reference plane
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Fig. 3. Lo (Lateralorbitale) plane, IP plane and FH plane on the
CBCT generated Posteroanterior (PA) cephalogram. PA cephalo-
gram was generated from the virtual x-ray beam which ran parallel
to FH plane and MSR plane. Three angles (£FH-IP line, ZFH-Lo,
ZLo-IP) were measured.

Landmark Description
Porion (Po) The most superior point of the external auditory meatus
Orbitale (Or) The mid-point of the infraorbital margin
Nasion (Na) The most anterior point of nasofrontal suture on midsagittal plane
Basion (Ba) The middle point of the anterior margin of the foramen magnum
Menton (Me) The most inferior point on the symphyseal outline on anterior view
FH plane The plane was constructed by both sides of Po and right of Or

Midsagittal reference plane (MSR plane)
Interpupillary plane (IP)

Perpendicular to FH plane passing through Na and Ba
The plane was constructed by both pupils
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Table 2. Mean and standard deviation of control and subject
groups

Control group Subject group Signifi-

Mean+S.D Mean+S.D CaulcE

Angle of FH-IP line 0.33+0.19 0.64+0.40 *
(£FH-IP line)

Angle of FH-Lo line 0.53+0.32 0.69+0.39

(£FH-Lo line)

Angle of Lo-IP line 0.44+0.28 0.69+0.55

(£Lo-IP line)

Menton deviation 1.19+0.63 8.23+2.81 *
Distance of IP 70.9+£2.48 69.18+4.26

*P<0.05, Mann-Whitney U test was done (units; angle in degree
and distance in mm).
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