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Association between mandibular occlusal morphology and
occlusal curvature

Shin-Eun Nam, Heekyung Lee
Department of Dental Lab Technology, Daegu Health College

[Abstract]

Purpose: This study aimed to generate 3-D occlusal curvatures and evaluate the relationship between the occlusal
curvatures and mandibular occlusal morphology factors.

Methods: Mandibular dental casts from 25 young adult Korean were scanned as a virtual dental models with a 3-
D scanner(Scanner S600, Zirkonzahn, Italy). The curve of Spee, curve of Wilson, and Monson’s sphere were
generated by fitting a circle/sphere to the cusp tips using a least-squares method. The mandibular mesiodistal cusp
inclination, buccolingual cusp inclination, and tooth wear parameters were measured on the prepared virtual models
using RapidForm2004(INUS technology INC, Seoul, Korea). Wilcoxon signed-rank test was performed to test side
difference, and Spearman’s rank correlation coefficients were investigated to verify the correlation between occlusal
curvatures and correlated factors (a=0.05).

Results: The mean radii of curve of Spee were 83.09 £33.94 in the left side and 79.00 4= 28.12mm in the right
side. The mean radii of curve of Wilson were 66.82 4 15.87mm in the mesial side and 47.87 & 9.40mm in the distal
side with significantly difference between mesiodistal sides(p<0.001). The mean radius of Monson’s sphere was
121.85+47.11mm. Most of the cusp inclination parameters showed negative correlation for the radius of Monson’
sphere(p<0.05). Especially, the buccolingual cusp inclinations in mesial side of molar showed high correlation
coefficients among the factors(p<0.05).

Conclusion: The radius of Monson’s sphere was greater than the classical 4-inch values, and the buccolingual cusp
inclinations in mesial side of molar can be considered as one of the main factors correlating with the radius of

Monson’s sphere.
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CHNam et al, 2013)(Fig. 1 (B). & ool BE 7} Seoul, Korea) Z2 18-S 0]-8-3}9c},
Y42 RapidForm2004(INUS technology INC,

(A) . VOP (B) VOP

* Large Angle : 17026152 deg @ * Large Angle : 17015717 deg
* Small Angle : 9.73848 deg * Small Angle : 9.84283 deg

* Normal of Vector : 0.03987, -0.99789, -0.05115 * Normal of Vector : -0.97273, 0.13135, 0.19116
* Normal of Plane :  0.03544, 0.12007, 0.99213 * Normal of Plane :  0.03544, 0.12007, 0.99213

(8 BB(L,R), buccal M-D cusp inclination of the first molar; 6Li(L,R), lingual M-D cusp inclination of the first molar; 7B(L,R), buccal M-D
cusp inclination of the second molar; 7Li(L,R), lingual M—-D cusp inclination of the second mola.

(B 4(L,R), B-Li cusp inclination of the first premolar; 5(L,R), B-Li cusp inclination of the second premolar; 6M(L,R), mesial B-Li cusp
inclination of the first molar; 6D(L,R), distal B-Li cusp inclination of the first molar; 7M(L,R), mesial B-Li cusp inclination of the
second molar; 7D(L,R), distal B-Li cusp inclination of the second molar,

VOP, the virtual plane consisted of the midpoint between the mesial incisal tips of both central incisor and the most occlusal points

of the mesiobuccal cusp of the first molars.

Fig. 1. Measurements of cusp inclination in the mandibular dentition
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(A) MBCA, mesiobuccal cusps angle; DBCA, distobuccal cusps angle; LCA, lingual cusps angle.
(B) BCVH, buccal cusps vector height; LCVH, lingual cusps vector height.

(C) BCPH, buccal cusps plane height
(D) LCPH, lingual cusps plane height

Fig. 2. Measurements of tooth wear in the mandibular right first molar
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HAAEE Aot & - 95 AR HF 9 x| et of “H(fitted sphere)E A48kl 1 §IX|E-& L8k tHFig
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* Reference Circle ID : 400004 R v * Reference Circle - * Reference Sphere ID : 500001

*Center: 3063149, 672054, 4707440 RSN * Center: -19.37230, . 45 “co 99389, 10.91831, 10487275 |
*Normal: 046204, -0.07266, 088388 | Lt *Normal: 014311, = 97281 E
* Radius :59.37163 . * Radius : 66.60253 * Connected Surface ID :None

* Connected Curve ID : None * Connected Curve ID :None * Connected Feature ID : None.

(A) Curve of Spee(shown only for right side)  (B) Curve of Wilson  (C) Monson's sphere

Fig. 3. Measurements of occlusal curvature
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(M) Curve of Spee  (B) Curve of Wilson () Monson's sphere
Statistical significance were tested by Wilcoxon signed-rank test between groups(p<0.05).
*%k

p<0.001

Fig. 4. Radii of occlusal curvature in 25 subjects
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Table 1. Descriptive statistics for mandibular occlusal morphology and correlation coefficient between
the radius of Monson's sphere

(n=25)
Left side Right side
Measurement parameters correlation correlation
Mean(SD) coefficient(r) Mean(SD) coefficient(r)
6B 6.96(3.30) —0.534** 6.91(4.50) -0.368
M-D cusp 6L 4.66(2.71) -0.487* 3.83(2.98) —0.246
inclination (n=25) 7B 10.05(5.80) -0.337 8.77(5.57) -0.415*
7Li 8.45(7.12) -0.325 7.58(6.44) —0.255
4 22.12(11.01) —-0.257 23.35(9.95) -0.282
5 12.30(6.39) -0.306 14.25(6.63) —0.517**
B-L cusp 6M 7.56(4.79) -0.540** 6.92(4.99) -0.402*
inclination (n=25) 6D 7.37(4.09) -0.565™* 8.28(5.04) -0.271
™ 13.04(7.53) -0.462* 14.61(8.30) —0.693***
7D 12.59(6.88) -0.312 14.61(8.04) -0471*
MBCA  153.09(10.53) -0.066 143.08(9.06) -0.514*
DBCA 139.42(10.85) 0.115 129.26(11.82) -0.079
LCA 127.78(10.26) -0.198 125.06(11.98) 0.504
Tooth wear (n=15) BCVH 0.53(0.23) 0.077 0.70(0.23) 0.471
LCVH 1.39(0.33) 0.104 1.40(0.31) -0.364
BCPH 1.94(0.22) 0.270 2.11(0.31) -0.261
LCPH 1.86(0.21) 0.192 1.93(0.30) -0.234
SD, standard deviation; r, Spearman’s rank correlation coefficient
*p¢0.05, **p€0.01, ***p<0.001
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