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I. Introduction

Temporomandibular joint (TM]) and teeth,
among various components of the stomatog-
nathic system, had distinct functional move-
ment different from other joints, due to their
particular anatomic structure and neuromus-
cular system.” Centric position of mandible
or the starting point of mandibular movement
had two definitions ; centric relation (CR)
and maximum intercuspation (MI).

The relationship of the two positions was
important for occlusal analysis. Maximum in-
tercuspation was a position determined by re-
maining upper and lower teeth. On the other
hand, centric relation described by McCollum
at first, was a position which was determined
by the disk-condyle complex, ligament and
muscle. Thus centric relation was a bone-to-
bone relation. But, there had been much cont-
roversy over the definition, position, and its
reproducibility of centric relation. The position
of centric relation had seen very controversial.
Most posterior,® most superior,*?
rior-posterior,”™® most anterior,” anterior-su-
perior position'" were once thought to be cor-
rect.

Early gnathologists®**®# proposed that
centric relation (CR) would exist when the

most supe-
26.39
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condyles were fully seated rearmost and up-
permost in their respective fossae. However,
ideal condylar position has led to much discu-
ssion, argument and confusion among dentists.
11,16.25

Dawson™ proposed that centric relation as
“the most superior position of condyle-disk
assemblies against eminentia, irrespective of
tooth position of vertical dimension”.

Otherwise Celenza' defined centric relation
as anterior-superior position. Present knowle-
dge strongly indicated that CR as the most
superior-anterior position of the condyles
against the posterior slope of the eminentia.
Glossory of prosthodontic terms® adopted the
definition of Celenza . “maxillomandibular
relationship in which the condyles articulate
with the thinnest avascular portion of their
respective disks with the complex in the ante-
rior-superior position against the slopes of the
articular eminences. This position is clinically
discernible when the mandible is directed su-
periorly and anteriorly and restricted to a ro-
tary about a transverse horizontal axis. This
term is in transition to obsolescence.”

Mandibular guidance methods were also
proposed. They can be divided into two cate-
gories : the active methods and the passive
methods. Active methods meaned guidance



by dentists or operators. Passive methods im-
plied guidance by the patient’s himself. In ac-
tive methods, there were chin point guidance,
% bilateral manipulation,” chin point guidance
with anterior jig’ chin point guidance with
leaf gauge,®* power centric method.”

When mandible moved from CR position
to MI position, 2 kinds of mandibular move-
ments (translation and rotation) or three di-
mensional movements occurred.

Gnathologists proposed that point centric,
the coincidence of CR and MI, was the ideal
centric position. But, majority of the popula-
tion showed CRO-MI discrepancies. Posselt,”
Dawson,” Reider,” and Lucia® reported that
80—90% of subjects showed CRO-MI discre-
pancies. Kydd and Sander,® Ingervall,* Mcna-
mara and Henry,"” Hickey,® Azarbal* reported
that all subjects showed CRO-MI discrepan-
cies. In 1952, Posselt® reported that a discre-
pancies existed between centric relation con-
tact position (CRCP) and the intercuspal posi-
tion (IP) in approximately 90% of the subje-
cts. Hodge and Mahan® graphically described
the mandibular path between these two posi-
tions. In 30 subjects who had excellent occlu-
sion, the mean value of the anterior-posterior
component measured at the incisors was 0.75
mn and the mean value of vertical component
was 0.8mm. Rosner™ diagrammatically depicted
the horizontal and vertical component. In
1986, Wise® reported on the clinical observa-
tion that patient having a greater horizontal
than vertical component to be slide from
CRCP to the IP as measured at the incisors.
In 1992, Wise® reported the relationship bet-
ween the vertical-horizontal ratio of move-
ment. Lucia® believes that the correct centric
relation as essential for coordination of occlu-
ding tooth surfaces and the temporomandibu-
lar joint (TMJ).

Measuring methods of CRO-MI discrepan-
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cies were as follows . Intraoral direct method
using a ruler, position-gnathometer,* articula-
tor mounting,”™® gothic arch tracing,® pho-
toelectric Mandibulography,® Electromyogra-
phy analysis, Visi-trainer.™

Dental wear appears to be a general physio-
logic phenomenon found in all mammals, in
every civilization and at all ages. But, there
are many factors that can influence the type
and rate of wear.*'>#* %5 Although several
studies have provided important information
about the anatomy and origin of dental wear,
the precise causes remain unclear. While nu-
merous efforts have been made to implicate
various factors in the etiology of tooth wear,™
22,31.32,42,53, 58. 66. 76. 81. 84, 92 the eVlderlce in the litera_
ture is inconclusive. Furthermore, the multi-
factorial character of occlusal tooth wear and
those etiologic factors, and combinations the-
reof, which may contribute to the wear expe-
rienced by a given individual remain difficult
to identify** Because there is always a com-
bination of the various processes.

The relatively few studies of tooth wear in
present-day normal populations refer mainly
to adults.”***#*¢% Thig Jack of detailed kno-
wledge was partly due to difficulties in measu-
ring techniques. The most frequently used
method were based on clinical grading of the
amount of worn tooth substances. Since the
wear of teeth in contemporary industrialized
population was small, the ordinal scale of
these method was not sensitive enough for
the study of tooth wear in the normal young
permanent dentition.*

Planimetric methods™ and arbitrary scale®
provided a continuous and more accurate
scale that made it possible for detailed infor-
mation to be gained, comparison to be made,
and trends to be discovered. In 1987, Gourdon
¥ found that values obtained by the planimet-
ric methods and Woda’s arbitrary scale sho-



wed significant correlation for quantification
of dental wear.
In 1970, Reynolds™ reported that the num-

ber and extent of facets of wear on all teeth
seemed to be more closely related to the le-

ngth of slide rather than the age of the indivi-
dual.

The purposes of this study were 1) to eva-
luate the effects of CRO-MI discrepancies on
the dental wear 2) to evaluate the difference
of dental wear between initially contacted
teeth in CR and the other teeth.

II. Material and Methods

A. Material

The preliminary survey was conducted on
260 students of Seoul National University De-
ntal College who had a complete healthy den-
tition and were between 21 & 25 years of
age. Their selection was predicated on the
following criteria : absence of missing teeth
(except third molars), caries, periodontal di-
sease, bruxism, TM] disorders, restorations,
and history of occlusal or orthodontic therapy.

Furthermore, good occlusion with molar rela-
tionship in Angle class I and coincidence bet-
ween maxillary and mandibular midlines were
present, along with regular teeth alignment.
The third molars, when present, were not inc-
luded in the analysis.

To except from other factors related to den-
tal wear, the questionnaire related to possible
background factors of importance for dental
attrition (for example, dietary, environmental,
working, and parafunctional factors), signs
and symptoms of functional disturbances of
the masticatory system and recurrent heada-
che was performed on 260 persons (Table
1,11,1).

According to the results of the question-
naire, some people who had possible factors
of importance for dental wear of functional
disturbances of the masticatory system were
excluded, only 50 out of 260 students of Seoul
National University dental college were suita-
ble for this study.

The SAM2 articulator (SAM Prazisionste-
chnik GmbH, Germany) (Fig. 1) and Mandi-
bular Position Indicator (MPD) (Fig. 2) were

Table I. Some of the questions related to dental attrition

Yes, previously

Question Yes, now No
but not now
Do you spend much time in a #
dusty environment ?
Do you sometimes use your #
teeth in your work ?
Have you had a dry mouth for 4

a long period of time ?

Do you often have ‘heart burn’
(acid regurgitation) ?

Do you often vomit ?

Do you often clench or grind
your teeth ?

# ! used answer in this study.
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Table II. Dietary habits related to dental attrition

Does your diet include/:* ?

1-2 times a month

1-2 times a week daily

Citrus fruits
Apples
Tomatoes
Grapes
Coke/Pepsi
Fruit juices
Cider

#

H o o R

# © used answer in this study.

Table 1ll. Some reported symptoms related to functional disturbance of the masticatory

system

Do you sutfer from/-:- ? Yes, now

Yes, previously
but not now

Frequent headache
Pain in your jaws
and/or face
Dizziness (Vertigo)
Tinnitus

H O B

# ! used answer in this study

used to investigate discerpancies between ce-
ntric relation occlusion and maximum intercu-
spation discrepancies.

The preliminary study showed two patterns
of CRO-MI discrepancies. One type was a
group of small discrepancies. At sagittal plane,
horizontal discrepancies were under 0.5mm,
vertical discrepancies were under 0.5mm. At
frontal plane, lateral discrepancies were under
0.3mm. This type hereinafter was called Group
1 (Fig. 3). The other type showed large disc-
repancies. At sagittal plane, horizontal discre-
pancies were over 1.5mm, vertical discrepancies
were over 1.5mn. At frontal plane, lateral disc-
repancies were over 0.5mm. This type hereinaf-
ter was called Group 2 (Fig. 4). Of these 50
persons, 20 persons within the above criterias
were selected for this study. There were 10
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persons in Group 1 (Age 23+ 2yrs, 9 males
and 1 female), and 10 persons in Group 2
(Age 23+ 2yrs, 9 males and 1 female).

B. Methods

Maxillary and mandibular impression were
made using an irreversible hydrocolloid mate-
rial (Alginate, Aroma-Fine II, GC, Japan) in
perforated Aluminum stock trays. A maximum
intercuspation (MI) bite registration was ta-
ken with bite registration wax (Alminax, As-
sociated dental product, England) and zinc
eugenol paste (Temp-Bond, Kerr, USA). Sub-
jects were instructed to bite completely .th-
rough the softened wax into maximum inter-
cuspation position.

A centric relation (CR) bite registration was
then taken by Dawson’s method.® Before ta-



king the CR bite registration, the muscle dep-
rogramming was done. The subjects hold the
cotton roll at incisors for 5 minutes. 2 sets
of CR bite registration were made for verifica-
tion of CR record. Different sets of CR bite
registrations were made by other examiner
for evaluation of inter-individual differences.

The maxillary and mandibular alginate imp-
ressions were poured immediately using den-
tal stone (Whipmix, USA). Both sections of
the CR bite registration were carefully trim-
med with a scalpel blade so that only indenta-
tion for the cusp tip.

A SAM2 Articulator was used for mounting
maxillary and mandibular casts. The maxillary
casts were mounted using the ear face-bow
transfer provided to locate the estimated hi-
nge axis. The face-bow was oriented on a line
parallel to axis-orbital plane by employing soft
tissue Nasion as the anterior reference point.
All casts were mounted on the articulaor using
fast-setting stone (Samwoo, Korea). To mini-
mize the effect of gypsum’s expansion, the
mounting procedure was done by two steps.
The split casts using magnet were used for
verification of CR bite registration (Fig. 5).
After each mounting, initial tooth contact at

CR was marked.

The centric slides were assessed in the sa-
gittal plane at the articulator condyles using
a Mandibular Position Indicator (MPD). This
device can measure the three-dimensional
changes in the position of the articulator cond-
yles between centric relation and maximum
intercuspation. Sagittal plane and frontal plane
were examined for this study. The horizontal
and vertical changes in the sagittal plane at
each articular condyle correspond to the AX
and AZ changes respectively on the adhesive
grids affixed to the sliding blocks on the MPI
(Fig. 6). The X and Z values at the left and
right condylar mechanism were marked with
articulating paper. The lateral changes were
read at dial gauge (AY)

(1) Dental wear analysis by use of ordinal
scale

The ordinal scale was used to measure den-
tal wear values In a subject’s mouth. The follo-
wing scale was applied to evaluate degrees
of dental wear : 0=no or little wear of enamel
only ; 1=marked wear facets of enamel; 2
=wear into dentin; 3=extensive wear into
dentin(>>2mn®) ; and 4=wear into secondary

Table IV. Ordinal scale used for grading severity of occlusal wear

Grade Degree of occlusal wear
0 No visible facets in enamel ;
occlusal/incisal morphology intact
Marked wear facets in enamel ;
1 .
occlusal/incisal morphology altered
9 Wear into dentin ; dentin exposed ;

occlusal/incisal morphology changed in shaped with height
Extensive wear into dentin
3 larger dentin area(>>2mn®) exposed ;
occlusal/incisal morphology totally lost locally or generally ;

substantial loss of crown height
4 "~ Wear into secondary dentin




Fig. 7. Diagram of arbitrary criteria chosen
to quantify wear facet of incisors and
canines”

dentin (Table V). On the basis of these crite-
ria, the assessment was performed on subjects
through clinical oral examination.

(2) Dental wear analysis by use of arbit-
rary scale

The arbitrary scale was used to quantify
the surface of wear facets on the casts. Arbit-
rary scale was used for both the anterior and
the posterior teeth.

A wear of anterior teeth was evaluated by
the arbitrary value (Fig. 7) as follows :
1=0ne or severals facets located only on the
palatal or buccal surface of the tooth
2=0One or severals facets present only on the
incisal edge
3=0ne or severals facets present on the inci-
sal edge and also on the palatal or buccal sur-
faces, but occupying less than one third of
longitudinal length of tooth crown.
4=0ne or severals facets present on the inci-
sal edge and also on the palatal or buccal sur-
faces, and occupying more than one third of
longitudinal length of tooth crown.

A wear of posterior teeth was evaluated by
the arbitrary value (Fig. 8) as follows :
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Fig. 8. Diagram of arbitrary criteria chosen
quantify wear facet of molars and pre-
molars®

1=Facets occupying in buccolingual direction
less than one third of cusp side

2=Facets occupying in buccolingual direction
more than one third of cusp side
3=Facets occupying a total cusp side
4=Facets occupying in buccolingual direction
three complete cusp side (external working,
internal working, and non-working) that are
not situated in the same frontal plane
5=Facets occupying in buccolingual direction
three complete and contiguous cusp sides si-
tuated in the same frontal plane.

(3) Statistical analysis

Differences between groups were tested by
means of t-test (SPSS/PC+) and paired t-
test. The level of statistical significance used
was p<0.05.

II. Results

(1) The means and standard deviations
of CRO-MI discrepancies

The means and standard deviations of CRO-

MI discrepancies shown at Table V and Fig.
9.



Table V. CRO-MI discrepancies{Unit : mm)

Variables Group 1 Group 2
AX(R) 0.26+ 0.18 2.06+0.71
AX(L) 0.29+ 0.21 2.45+ 0.90
AZ(R) 0.27+ 0.20 2.48+ 0.81
AZ(L) 0.28+ 0.18 2.21+097

AY 0.30+0.25 0.59+ 0.52
Table VI. Mean dental wear(ordinal scale) (p<{0.05)
Variables Group 1 Group 2
Mean 1.179 1.263
SD 0.122 0.215
O Group 1 15
B Group 2
o]
0.9
0.6
0.3
0
Group 1 Group 2

Fig. 9. The CRO-MI discrepancies

(2) The dental wear values obtained by
use of ordinal scale

Means and standard deviations were calcu-
lated for each group in all teeth. Figures were
used for a comparative study of the dental
wear values between the Group 1 and Group
2 subjects.

1. The mean dental wear value in all teeth,
obtained by use of ordinal scale, was not signi-
ficantly different between the Group 1 and
Group 2 (p<0.05) (Table VI, Fig. 10).

2. The dental wear values in initially contac-
ted teeth and the other teeth by ordinal scale
was not significantly different between the
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Fig. 10. The mean dental wear value (ordinal
scale)

initialiy contact teeth and the other teeth (p<<
0.05) (Table VI, Fig. 11).

3. The dental wear values in initially contac-
ted teeth and the other posteior teeth by ordi-
nal scale was not significantly different bet-
ween the initially contact teeth and the other
posterior teeth (p<<0.05) (Table VI, Fig. 11).

(3) The dental wear values obtained by
use of arbitrary scale

Means and standard deviations of dental
wear values were calculated for each group
in all teeth and between teeth.

1. The mean dental wear value in all teeth,



Table VI. Dental wear scores of initial contacted teeth & the other teeth(ordinal scale)

(p<0.05)
Variables I.C N.IC. N.I.C.(post)
Mean 1.183 1.291 1.149
SD 0.241 0.262 0.374

- L.C. * Initially contacted teeth
N.IC. ! The other teeth except initially contacted teeth
N.IC.(post) : The other posterior teeth except initially contacted teeth

Table VI. Mean dental wear(arbitrary scale) (p<<0.05)

Variables Group 1 Group 2
Mean 1.958 2.085
SD 0.201 0.327

2.5

N

1.5
1

0.5
0

IC NIC NIC(Post) Group 1 Group2
Fig. 11. The dental wear value of initially con- Fig. 12. The mean dental wear value (arbit-
tacted teeth, the other teeth and the rary scale)

other posterior teeth (ordinal scale)

Table IX. Dental wear scores of initial contacted teeth & non-initial contaced teeth(arbitrary
scale) (p<0.05)

Variables I.C N.IC. N.L.C.(post)
Mean 2.767 2.015 2041
SD 0.875 0.384 0.562

1.C. © Initially contacted teeth
N.LC. ' The other teeth except initially contacted teeth
N.ILC.(post) : The other posterior teeth except initially contacted teeth

obtained by use of arbitrary scale, was not 2. The dental wear values in initially contac-
significantly different between group 1 and ted teeth and the other teeth by arbitrary scale
group 2 (p<<0.05) (Table VI, Fig. 12). were significantly greater in initially contacted
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IC

NIC NIC(Post)

Fig. 13. The dental wear value of initially con-
tacted teeth and the other posterior
teeth (arbitrary scale)

teeth than the other teeth (p<<0.05) (Table
X, Fig. 13).

3. The dental wear values in initially contac-
ted teeth and the other posterior teeth by ar-
bitrary scale were significantly greater in ini-

tially contacted teeth than other posterior
teeth (p<<0.05) (Table X, Fig. 13).

IV. Discussion

The position of mandible could be determi-
ned by two means. One was decided by con-
tact of intercuspation between mandibular and
maxillary teeth. The other was decided by the
position of the condyle in the articular emine-
nce. Maximum intercuspation was tooth-to-
tooth relation, at which the contact surface
between the upper and lower teeth become
maximal. Centric relation was the positional
relationship between the condyle and articular
eminence, and due to its stability and repro-
ducibility, it was recognized that CR was refe-
rence point in mandibular movement. But,

there were many argument®*

over its precise
position.

Weinberg,” Hobo,® Hoffman® persisted that
at centric relation, the condyle existed in the

most posterior position. Dawson,” Long,* Car-
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roll’ the upper most position was CR. Stuart,”
Glosen® supported the most superior-poste-
rior position, Celenza" the anterior-superior
position, Graham® the most anterior position.
Also many CR guide methods were repor-
ted by various dentists. Several studies used
Dawson'’s bilateral manipulation methods."* "
™ This methods was effective in achieving
most superior position of condyle. The method
using leaf gauges was useful due to its remo-
val of latent error. So, using the patient’s own
muscle power, the condyles existed in the
most superior position. Chin point guidance
with anterior jig method was effective in attai-
ning condyle’s most posterior position.”*
On the other hand, some persisted that
when guiding the mandible to the CR position
excessive pressure on the mandible triggered
a protective myo-reflex. Thus, active method
without operator’s guidance is more useful.
There were many reports on CRO-MI disc-
repancies. Posselt” examined the CRO-MI di-
screpancies at incisal edge with gothic arch
tracing. Many of normal population condyle’s
CRO and MI did not coincide. Reider™ repor-
ted that CRO-MI discrepancies existed in 80 %
of the subjects in the anterior-posterior and
vertical direction. And 30% of subjects sho-
wed lateral discrepancies. Pullinger™ reported
that 71% of the subjects showed discrepan-
cies. Among them 61% under 1lmm. Solberg,
de Laat" reported similar frequency and deg-
ree of discrepancies. Kydd,” Ingervall® Mc-
Namara,” Hickey™ reported that all the subje-
cts showed discrepancies, and the amount of
discrepancies about 1mm. In all the reports,
lateral discrepancies has been considerably
lesser than anterior-posterior and vertical dis-
crepancies.
study.

That was coincide with my

Measuring CRO-MI discrepancies in the co-
ndylar area is more complex than measuring



them in the incisal edge area. Articulators,
Veri-check, Radiograph, Hinge axis locator
have been used.”*"*

Regarding the guidance method in jaw mo-
vement recording, Guichet,” McCollum and
Stuart® claimed that measurement by the pa-
tient himself as sufficed as there were no mo-
vement by the patient other than voluntary
border movement, Huffman,” Tupac® claimed
that manipulation by the operator was neces-
sary to overcome lateral occlusal interference
and Simonet” reported that all voluntary mo-
vement existed within the boundaries of ma-
nipulation. A great deal of controversies exis-
ted regarding the effects of CRO-MI discrepa-
ncies. CRO-MI discrepancies was the most
frequent feature of occlusal discrepancies, also
Gelb™ proposed that occlusal discrepancies or
disharmonies may represent a major factor
in the development of TM] dysfunction.

There are few papers about occlusal discre-
pancies and dental wear. Egermark-Eriksson®
stated that occlusal discrepancies increased
according to the severity of dental wear. But
that was a longitudinal study and the subjects
were children.

Many different clinical techniques are cur-
rently used to obtain centric jaw relation reco-
rds. Bilateral manipulation® is an operator
guided manipulation to attempt to seat the
condyles in the most superior position. This
method has been proved to have the most
consistent reproducibility.**

In this study CR bite registrations were ve-
rified by split cast technique. 9 out of 10 subje-
cts showed an initial contact on the most pos-
terior tooth at CRO. And, 8 out of 9 subjects
showed initial contact only most posterior
teeth, but 1 out of 10 subjects showed second
premolars and second molars. Only 1 subject
showed initial contact at second premolars.
Most of subjects showed coincidence of AX
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and AZ. Perhaps, this was why the condyle
cannot move forward or backward from cent-
ric relation without moving downward. A few
case showed large AX and small AZ at right
side and small AX large AZ at left side, and
vice versa. Probably these cases were due to
large lateral displacement or rotation of cond-
yle and occult TM] problems. Pullinger” repo-
rted that 26% of subjects showed right-left
asymmetry. _ »

In 1985, Smith® reported that dietary and
regurgitation erosion were the most common
causes of tooth wear, attrition was secondary
in importance to erosion and abrasion the
least important.

In 1990, Ekfeldt* reported that factors cor-
related with increased incisal and occlusal
wear were number of existing teeth, age, sex,
occurrence of bruxism, use of snuff, and saliva
buffer capacity.

In 1991, Johansson® reported that the fac-
tors found to correlated significantly with inc-
reased occlusal wear were bruxism, biting ha-
bit and high intake of fruit juices.

In 1993, Dahl" repdrted that there were
many factors that could influence the type and
rate of wear. These factors were time/age,
gender, occlusal conditions, hyperfunction,
bite force, gastrointestinal disturbances, nutri-
tion, environmental factors, salivary factors,
and other factors.

In 1993, Johansson" reported that the fac-
tors of importance for occlusal wear were :
age, increased bite force, decreased occlusal
tactile sensitivity, increased endurance time,
and reduced tendency for crowding in the de-
ntal arches and salivary factors (low buffer
capacity and low rate of secretion).

In 1994, Abdullah’ reported that the preva-
lence and severity of occlusal tooth wear and
their interrelationship with lateral and protru-
sive occlusal contact schemes in a young adult



Indian population. No differences in the seve-
rity of wear were found in relation to lateral
excursive and protrusive contact scheme.

The dental wear values, obtained by use
of ordinal and arbitrary scale, were not signifi-
cantly different between the Group 1 and
Group 2. And dental wear value, obtained by
use of ordinal scale, were not significantly dif-
ferent between initially contacted teeth and
the other teeth. But dental wear value, obtai-
ned by use of arbitrary scale was significantly
greater in the initially contacted teeth than
the other teeth. The possible reasons for dif-
ferences are as follows . First, the ordinal
scale is not sensitive enough for the study
of dental wear in the normal young permanent
dentition. Second, the problem of the wear
in initially contacted teeth was not the inten-
sity but the amount. Third, wear seems to
be multietiological phenomenon.

In this study, all dental arches presented
wear facets. But, no extensive wear was obse-
rved beacause factors that could effect the
dental wear were excluded. The molars and
anterior teeth showed larger facet than pre-
molar except initially contacted teeth. This
meaned that initially contacted teeth at CR
worn easily than the other teeth. Reynolds™
reported that the number and extent of facets
of wear was related as follows :

1) The length of the slide from terminal
hinge relation to maximum intercuspation, 2)
A lack of eccentric ‘disclusion’ of the poste-
rior teeth. This finding was supported by Kim.
“ Kim reported that grinding type worn more
easily than the chopping type.

V. Conclusions

10 subjects with small CRO-MI discrepan-
cies and 10 subjects with large CRO-MI disc-
repancies were selected by use of SAM2 arti-
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culator. The mean dental wear values, obtai-

ned by ordinal scale and arbitrary scale, were

calculated for each group. The dental wear
values of initially contacted teeth and the
other teeth were compared.

1. The mean dental wear value in all teeth,
obtained by use of ordinal scale and arbit-
rary scale were not significantly different
between the small discrepancies group and
large discrepancies group.

2. In large discrepancies group, the initially
contacted teeth did not show more intense
wear than other teeth.

. In large discrepancies group, the initially
contacted teeth showed more amount of
wear than the other teeth.
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