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Diagnosis of tooth wear
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Tooth wear is gradually increasing with increasing life expectancy. In particular, it is important to establish a treatment plan in the
early stages so that it does not proceed to moderate or severe wear stages. It is essential to diagnose tooth wear accurately in order
to plan a treatment for it. There are many risk factors including age, diet, and drugs which affects tooth wear. For the diagnosis of
a tooth wear, appropriate index and evaluation method should be used. There were various tooth wear indices such as TWI, Lussi
index, BEWE, and TWES. The evaluation method includes clinical examination, dental cast examination and clinical photographs.
Recently, a 3D scanner is being used to assess tooth wear. The risk factors, tooth wear evaluation system, the methods of measuring
tooth wear, and related literature were reviewed. The strengths and weaknesses of each index and evaluation methods were
compared to derive a proper way to diagnose tooth wear. (J Dent Rehabil Appl Sci 2019;35(3):113-22)
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Table 1. A questionnaire for tooth wear risk factors
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How old are you?
D@ 10-29
What is your occupation?
@ Yes
How many times do you eat acid fruits?

@ everyday

How many times do you drink fruit juice, ion drinks, soft drinks?

©®30-49

Are your occupation dealing with gas or acid materials?

@ 2 - 4 times per week

@ 2 - 4 times per week

@ over 50
@ No
® 0 -1 time per week

® 0 - 1 time per week

@ everyday
Do you intake medications like Aspirin, Vitamin C, Anti-depressant, proton-pump inhibitor?
@ Yes ® No
Do you have gastroesophageal reflux disease or vomiting habits?
@ Yes @ No
Do you have habits like bruxism or clenching?
@ Yes @ No
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Table 2. Tooth Wear Index (TWI) (Smith and Knight, 1984)°
Grade Criteria
0 No loss of enamel surface characteristics
1 Loss of enamel surface characteristics
Buccal, lingual and occlusal loss of enamel, exposing dentine for less than one third of the surface
2 Incisal loss of enamel
Minimal dentine exposure
Buccal, lingual and occlusal loss of enamel, exposing dentine for more than one third of the surface
3 Incisal loss of enamel
Substantial loss of dentine
4 Buccal, lingual and occlusal complete loss of enamel, pulp exposure or exposure of secondary dentine
Incisal pulp exposure or exposure of secondary dentine
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Table 3. Lussi Index (Lussi, 1996)”

Surface Score

Criteria

0 No erosion. Surface with a smooth, silky-glazed appearance and absence of developmental

ridges possible.

Loss of surface enamel.
Facial 1

Intact enamel found cervical to the erosion and concavity on enamel whose breadth clearly
exceeds its depth, thus distinguishing them from tooth abrasion. Undulating borders of

the lesions are possible. Dentin is not involved.

Involvement of dentin for less than one half of the attacked area of the tooth surface.

Involvement of dentin for more than one half of the attacked area of the tooth surface.

0 No erosion. Surface with a smooth, silky-glazed appearance and absence of developmental

ridges possible.
Occlusal/Lingual

Slight erosion. Rounded cusps, edges of restorations rising above the level of adjacent

tooth sutface, grooves on occlusal aspects. Loss of sutface enamel. Dentin is not involved.

2 Severe erosion, more pronounced signs than in grade 1. Dentin is involved.

Table 4. Basic Erosive Wear Examination (BEWE)
(Bartlett, 2008)*

Score Criteria
0 No erosive tooth wear
1 Initial loss of surface texture

Distinct defect, hard tissue loss < 50% of the

2
surface area

3 Hard tissue loss > 50% of the surface area

In score 2 and 3, dentine is often involved.
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Table 5. Tooth Wear Evaluation System (TWES) (Wetelaar, 2016)”

Surface Score Criteria
0 no (visible) wear
1la (within the enamel) minimal wear of cusps or incisal tips
1b (within the enamel) facets parallel to the normal planes of contour
Occlusal/Incisal lc (Within‘the ena@el) noticeable flattening ‘of cusps or inc%sal edges
2 wear with dentin exposute and loss of clinical crown height < 1/3
3a wear with dentin exposute and loss of clinical crown height 1/3 - 1/2
3b wear with dentin exposute and loss of clinical crown height 1/2-2/3
4 wear with dentin exposute and loss of clinical crown height of > 2/3
0 no (visible) wear
Non-occlusal/Non-incisal 1 wear confined to the enamel
2 wear into the dentin
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Fig. 1. Example of tooth wear scoring with clinical photographs by TWES (tooth wear evaluation system) (B: buccal sur-
face, O: occlusal surface, P:palatal surface, L: lingual surface). All TWES scores were 1, 2, which represented the early
stage of generalized occlusal wear. According to the TWES guidelines, counselling/monitoring is recommended.
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Fig. 2. Example of tooth wear scoring with dental cast by TWES (tooth wear evaluation system) (B: buccal surface, O: oc-
clusal surface, P: palatal surface, L: lingual surface). TWES scores in the cast are generally increased compared to that of
the clinical examination. It appears to have increased because the surface texture can be observed well in the cast.

18

) Dent Rehabil Appl Sci 2019;35(3):113-22



0000O0O00O
2 2 2 2 lalalc|O
000O0O0O0T1

76543721

76543721

0000O0O00O
2 2 1blblalblc|O

0000O0O00O

Diagnosis of tooth wear

BIO O O 1a0 0 O
Ol|llclclblb2 2 2
PI1 00 0O0O0O

1234567

1234567

LI0O0OOOO0O0O
Ollclblalalb2 2

BI0 0 0 1a0 0 O

Fig. 3. Example of tooth wear scoring with 3D scanning of dental cast by TWES (tooth wear evaluation system) (B: buc-
cal surface, O: occlusal surface, P: palatal surface, L: lingual surface). TWES scores are increased compared to the scores
measured in the cast. This is assumed to be due to differences in resolution and scan errors. Note the indeterminate cer-
vical abrasion in maxillary right second premolar. Because the scan was scanned, the errors in the scan were replicated

in scanned data.

Fig. 4. Possible errors. (A) Maxillary second molars are covered by soft tissue, (B) Void in buccal surface of maxillary right

second premolar.
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