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Mesiodistal tooth angulation to segmental occlusal plane in panoramic radiography

Jae-Duk Kim, Jin-Soo Kim, Choong-Hyun You

Department of Dentomaxillofacial Radiology, Oral Biology Research Institute, Chosun University

ABSTRACT

Purpose : To evaluate the stability of the segmental occlusal plane and anatomical line as the reference line for
measuring the mesiodistal tooth angulation in panoramic radiography and to determine the mean angle and the
range of the mesiodistal tooth angulation in Korean population with normal occlusions.

Materials and Methods : Twenty nine subjects (15 men, 14 women) with normal occlusion were selected. A total
of 29 panoramic radiograms were taken at normal head position and then 10 images of 5 subjects selected were
repeatedly taken with repositioning 2 times at each of the head down (V-shaped occlusion) and up (horizontal
occlusion) for evaluation of stability of adopted reference lines by using PM2002CC (Planmeca, Finland). The
images were traced with adoption of two test reference lines and the long axes of the teeth. The mesial angles
formed by each reference line and the long axes of the teeth were measured and analyzed.

Results : With anatomical reference line, the mesiodistal tooth angulations of the molars showed the significant
difference by over 5 degree between the normal and each changed head position. With segmented occlusal
reference line, deviations of mesiodistal tooth angulations by the two changed head positions were less than 1
degree. The means, standard deviations, and maximum and minimum values of mesiodistal tooth angulations to
segmental occlusal reference line on panoramic radiography were determined.

Conclusion : It would appear that mesiodistal tooth angulations to segmental occlusal plane as reference line in
panograms are predictable as standards of normal occlusion and useful for evaluation of tooth arrangement between
adjacent teeth. (Korean J Oral Maxillofac Radiol 2005; 35 : 25-31)
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Fig. 1. Anatomical reference lines':
upper reference line : line passing
through the most inferior points of
the right and left orbits, lower refer-
ence line : line passing through the
centers of both mental foramens.
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Fig. 2. Each occlusal plane as refer-
ence line : 1: incisal line of central in-
cisor; 2, 3: line passing through the
incisal centers of lateral incisor and
canine; 4, 5: line passing through the
uppermost cusp points of two pre-
molars 4, 5; 6, 7: line passing through
the uppermost cusp points of two
molars 6, 7.
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Fig. 3. Panograms with V-shaped, normal (N), and horizontal
occlusal cant (H).
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Table 1. The means and standard deviations of the mesiodistal tooth angulations to anatomical reference line in panograms with V-

shaped, normal, and horizontal occlusal plane

V-shape Normal Horizontal
Upper jaw Lower jaw Upper jaw Lower jaw Upper jaw Lower jaw
Tooth AV SD AV SD AV SD AV SD AV SD AV SD
1 89.1 3.1 89.6 2.2 88.4 4.1 90.6 3.6 89.5 5.7 92.8 1.8
2 90.3 1.8 87.3 4.4 89.8 2.7 88.1 4.8 89.5 0.7 88.5 6.4
3 89.8 1.4 80.5 6.5 87.9 2.8 82.2 5.9 85.5 0.7 *85.0 7.1
4 90.2 4.0 *74.4 5.8 88.8 3.8 78.7 5.4 89.0 0.7 *82.3 04
5 939 1.3 *68.4 5.2 92.1 1.9 72.2 3.2 88.0 0.7 73.5 3.5
6 98.8 2.4 **65.1 3.7 95.6 2.3 704 3.5 *89.8 5.3 714 4.8
7 *107.7 4.0 *64.76 8.6 102.4 6.7 70.2 6.9 *08.8 3.2 68.3 2.5

AV : average, SD : standard deviation, *signifficant difference (p < 0.05), **highly signifficant difference (p<0.005)

Table 2. The difference of mesiodistal tooth angulations to
anatomical reference line in panograms between normal, V-
shaped, and horizontal occlusal plane in upper jaw

Table 3. The difference of mesiodistal tooth angulations to
segmental occlusal reference line in panograms between normal,
V-shaped, and horizontal occlusal plane in upper jaw (p > 0.05)

Tooth V-shape Normal Horizontal
1 -0.7 88.4 -1.1
2 -0.5 89.8 0.3
3 -1.9 87.9 2.4
4 —-13 88.8 -0.2
5 -1.8 92.1 4.1
6 -3.1 95.6 5.9
7 -53 102.4 37
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Upper jaw Lower jaw

Tooth V-shape Normal Horizontal V-shape Normal Horizontal

1 -0.2 93.7 0.4 -0.7 89.9 1.5

2 -1.7 91.3 -0.3 -0.7 83.9 L5

3 -0.7 929 0.8 -02 87.6 0.5

4 -02 99.8 -1 -0.1 924 0.3

5 -0.1 99.0 0 -0.2 97.0 0

6 -1 101.0 -05 -0.4 95.8 —05

7 -04 93.2 0.75 -0.2 95.4 0.55
AV -0.76 0.02 -0.36 0.55

AV : average, p>0.05 : no significant difference
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Table 4. The mean, standard deviations, and range of mesiodistal
tooth angulatons to segmental occlusal reference line in normal
occlusion

Normal occlusion

Upper jaw Lower jaw
Tooth AV ~ SD MAX MIN AV SD MAX MIN

1 937 40 970 870 899 19 930 88.0
2 913 49 978 855 839 68 930 775
3929 45 1000 8.0 876 60 980 830
4 998 38 1020 955 924 48 1000 88.0
5
6
7

99.0 32 103.0 955 970 29 1000 93.0
101.0 40 1080 98.0 958 6.2 1070 915
932 37 980 891 954 7.6 1060 B850

AV :average, SD : standard deviation,
MAX : maximum value, MIN : minimum value
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Table 5. Mesiodistal tooth angulations compared with Wheeler’s,
Andrews’s, and Ursi et al’s data

Tooth Wheeler” Andrews* Ursi® ( aﬁ;glrgliﬁ o) ( (;tglt:::;])
1 8 4 -1 -2 4
2 10 8 4 0 1
3 5 8 1 -2 3
Upper 4 9 3 1 -1 10
5 17 3 4 2 9
6 7 6 4 6 11
7 2 0 22 12 3
1 2 1 0 1 0
2 0 0 2 -2 -6
3 6 3 -4 -8 -2
Lower 4 6 1 -6 -11 2
5 9 2 -2 —18 7
6 10 2 -8 -20 6
7 14 3 —-15 -20 5
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