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The Association of Orientations of Wedge — Shaped Cervical
Lesions of Teeth with Occlusal Forces

Bo HUO', Qing ZHANG?, Jiade WANG®

. Insmute of Mechanics, Chinese Academy of Science, Bezjmg 100080, Email; huobo@ tsinghua. org. cn;
2. School of Stomatology, Peking University, Beijing 100081
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Introduction The wedge — shaped cervical lesion, generally characterizing with wedgelike shape and frequently subgin-
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gival location, is the loss of tooth structure at the neck of a tooth. It may be caused mainly by occlusal stress. The association
between cervical lesions and occlusal attritions had been studied by some researchers. In the clinical diagnoses, authors ob-
served that the wedge — shaped cervical lesions had different orientations. The lesions point to the coronal (CL), the middle
(ML) and the root (RL) of tooth, respectively. In this paper, finite element analyses on how typical occlusal forces affect the
orientation of cervical lesion are done, and then numerical predictions are compared with the results of an investigation about
occlusal wear regions and orientations of cervical lesions.

Materials and Methods Two finite element ( FE) models with same geometric profile as a maxillary premolar with a ML
lesion and a mandibular premolar with a RL lesion are established. Referring to the definitions of typical occlusal forces of Zhou
et al. (1989), six typical forces for maxillary premolar and three ones for mandibular premolar were applied on occlusal sur-
face of teeth.

One hundred and twenty — four premolars (forty — six maxillary premolars and seventy — eight mandibular ones) were in-
vestigated. Both of occlusal wear and cervical lesion were present in these teeth simultaneously. For every tooth, occlusal wear
region and orientation of cervical lesion were recorded.

Results Basing on FE results, the relation between typical occlusal forces and types of the produced lesions are given.

Typical occlusal forces can be further related with occlusal wear regions. Therefore the types of cervical lesions can be predicted
through the observed occlusal wear regions in the investigation. The results of observation and prediction are shown in Fig. 1. It
can be found from Fig. 1 that the predictions for the maxillary premolars agree with the observation results by and large. Espe-
cially, we predict fifteen teeth with ML correctly and only are four ones given by error. In 44 mandibular premolars with RL,
75 percent are predicted correctly. In addition, FE results show no CL for mandibular premolar. There were 4 mandibular pre-
molars with CL, which occupies 5% of total investigated teeth. That also agrees with prediction. This work, however, only

provides a simple explanation for a phenomenon observed clinically, so more effort should be made.

5 30 . e
7, E Ilﬂxi].lﬂl‘}" 4 4 _11 v : maugillm'}f
E 41 HE nondibular % 25 E :Zx::libﬁ;l* THE nandibular I
g 3] 3 E 20
< -
: 2 : 15
= =
5 1 g 10
- r
E 0 E S
= =
= S 0

-1 .

CL ML RL CL ML RL
Types of lesions Types of lesions Types of lesions
(a) (b) (c)

Fig.1 The predicted orientations of cervical lesions for the observed teeth with (a) CL, (b) ML and (c) RL
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An Inhomogeneous and Anisotropic Constitutive Model of Human Dentin

Bo HUO
Institute of Mechanics, Chinese Academy of Science, Beijing 100080, Email; huobo@ tsinghua. org. cn

Introduction In human dentin, microscopic tubules extend through the entire dentin with variational diameters. The
peritubular dentin encircles the tubules and is characterized by its high mineral content. The intertubular dentin occupies the
volume outside of peritubular dentin and contains more collagen and less mineral than the peritubular dentin. The above struc-
tural characters of dentin should lead to an inhomogeneous and anisotropic stress — strain relation of dentin. In the past years, a
lot of experiments based on the microscopic structure of dentin had been done. Some attempts on theoretically modeling consti-
tutive law ntin were also presented. Here author gives an inhomogeneous and anisotropic constitutive model of human den-
tin, considering the difference of peri — and intertubular dentin, and compare the FEA results basing on this model with the

moiré fringe testing results of Wang and Weiner (1998).



