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CORRelaTIOns BeTween OClUzal sTRess anD The OCCURenCe Of aBfRaC-
TIOn lesIOns (abstract): Dental abfraction is caused by the eccentric occlusal forces that lead 
to dental flexion. The purpose of this study is to determine the relationship between occlusal stress, 
the presence of occlusal facets of wear and the appearance of abfraction lesions. Material and 
Method: The study comprised 23 (15 males and 8 females) of patients who underwent 145 abfrac-
tion lesions at the clinical examination. Depending on their location, it was found that 83 were 
juxtagingival and 62 were subgingival. Of the total, 26 lesions were grade 2, 75 lesions of grade 
3, and 44 lesions of grade 4 according to smith and Knight teeth wear index. Results: Of the 145 
lesions, 109 (75%) presented wear facets. with regard to the traumatic etiology of occlusions, the 
following were observed: premature contacts in 25 lesions (23%), occlusal interferences in 32 
lesions (29%) and ultimately bruxism in 52 lesions (48%). Conclusions: In our study, a high 
percentage of occlusal wear facets were found in teeth presenting abfraction lesions, indicating a 
close link between occlusal stress and the occurrence of these lesions. Key-words: OCClUsal 
sTRess, aBfRaCTIOn, weaR faCeTs

INTrOduCTION
Mc Coy G was the first to notice this phe-

nomenon of dental abfraction in 1982 and sug-
gested that bruxism is the main cause of it and 
the flexion of teeth due to traction stresses is 
determines the tooth destruction in the cervical 
area (1). In 1984, lee and eakle suggested the 
hypothesis that significant occlusal stress could 
induce tension in the cervical area and cause 
loss of dental material (2). These overloads 
will repeatedly create traction and compression 
forces. The latter result in flexion, fatigue and 
deformation leading to microfractures of the 
cervical enamel and interrupting the normal 
crystalline structure (3,4). This process makes 
these hydroxyapatite crystals more sensitive 
to chemical and mechanical destruction, and 
therefore leads to the appearance of abfraction 
lesions. finally the enamel is destroyed at the 
cervical level and leads to the exposure of the 
dentine (5).

The term was invented by Grippo in 1991 
from the latin words “ab” or away and “frac-

tio” or breaking (6,7). Dental abfraction is a 
non-cariogenic cervical lesion that affects a 
quarter of the world’s population, mostly the 
premolars, so it is the result of a physical stress 
of the tooth around its axis under the effect of 
occlusal stress that causes fragmentation of the 
enamel prisms in the cervical area of the tooth, 
resulting in a V class non-cervical cervical le-
sion. The abfraction hypothesis is a biome-
chanical theory in which the dental cervical 
tension concentrations due to dental bending 
during heavy occlusal loading lead to the for-
mation of cervical micro-cracks by disrupting 
the bonds between the enamel hydroxyapatite 
crystals and the dentin. This will allow water 
or other small molecules to penetrate into bro-
ken hydroxyapatite bonds that make the tooth 
susceptible to chemical erosion or less resistant 
to abrasive factors (6). The discovery of well-
defined and brilliant areas on the occlusal sur-
faces of the teeth, known as wear facets, can 
reveal a traumatic occlusion through tooth in-
teraction (7).
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MOrphOLOgICAL feATures Of 
ABfrACTION
abfraction occurs in the cervical area of the 

tooth on the vestibular surface (7). The lesions 
are very rarely seen on the lingual face of the man-
dibular teeth. They are in the shape of a wedge 
with a depth greater than the width and sharp 
internal boundaries (8,9). The edge of the abfrac-
tion lesion is almost sharp and well defined (5). 
The occlusal and gingival walls of the abfrac-
tion lesion are converted in a pulpal direction 
to meet at the angle of the line (8). Researchers 
have also described that abfraction lesions may 
be manifested as C-shaped lesions with round-
ed floor or mixed lesions with flat cervical 
walls and semicircular occlusal walls (10).

abfraction is usually accompanied by a gin-
gival recession (11). although most lesions of 
abfraction are juxtagingival, subgingival lesions 
may also occur (12). In most cases of lesions 
associated with a gingival recession, there is a 
loss of dental crown tissue, resulting in the 
disappearance of the enamel-cement junction. 
Gingival recession occurs in the elderly, and its 
presence leads to denudation of root cement 
and the appearance of cervical lesions (13). 
abfraction can cause problems such as poor 
aesthetics, increased retention of the bacterial 
plaque, teeth sensitivity compromising pulp 
vitality and can be diagnosed with a detailed 
history, visual and tactile examination (5). 

Detection of teeth wear in teeth with wedge-
shaped cervical lesions should provide greater 
occlusal stress-like validation as a causal agent 
and in some cases should be considered the 
initial event in the absence of other determinants 
(12). In other words, these lesions appear at the 
point of dental flexion when the applied load 
exceeds the bending strength of the tooth (2).

smith and Knight provide an index (tooth 
wear index) to classify package injuries: 0 = 
no change in contour, 1 = Minimum contour 
loss, 2 = Defect <1 mm deep, 3 = Defect 
between 1 mm to 2 mm deep, 4 = Defect> 2 
mm deep, dental pulp exposure or secondary 
dentine exposure (14).

The purpose of this study is to determine 
the relationship between occlusal stress, the 
presence of occlusal facets of wear and the ap-
pearance of abfraction lesions.

MATerIAL ANd MeThOd
The patients in number of 23 (15 males and 

8 women) aged 45 and over presented at the 

Department of Cariology and Restorative 
Odontotherapy of the faculty of Dentistry, Uni-
versity of Medicine and Pharmacy „Gr.T. Popa” 
Iasi for the treatment of dentinal hypersensitiv-
ity and for aesthetics improvement due to the 
presence of wear cervical lesions and gingival 
recession.

General personal information was recorded, 
then patients were questioned about excessive 
teeth brushing, horizontal brushing, use of 
abrasive paste, a diet rich in food and acid 
beverages, gastroesophageal reflux as possible 
causes of cervical lesions.

Patients were then clinically examined for 
the presence and location of cervical lesions, 
gingival recession, fracture lines, dental frac-
tures and restoration, the presence and location 
of dental wear, the type of occlusal guiding 
system for lateral mandibular movements, and 
occlusal interference or premature contact.

after a complete history of patients accom-
panied by careful clinical examination, the di-
agnosis of abfraction lesions was made.

Patients presented at the clinical examination 
145 lesions of abfraction on the vestibular sur-
faces of the teeth in the shape of a wedge or V 
with well-defined internal and external angles 
with varying degrees of evolution. no lesion 
has been detected on the oral surfaces.

Depending on their location, it was found 
that 83 lesions were juxtagingival and 62 were 
also subgingival. Of all of them, 26 lesions were 
grade 2 (defect less than 1 mm deep (fig. 1), 
75 lesions grade 3 (defect 1-2 mm deep) (fig. 
2) and 44 lesions grade 4 (defect deeper than 
2 mm) (fig. 3). Clinical examination revealed 
that the source of sensitivity was the presence 
of exposed dentin from the abfraction lesions.

In patients with grade 4 abfraction lesions, 
orthopantomographies were performed to as-
sess whether the cervical lesions were near to 
the pulp or the pulp was exposed (fig. 4)

To make a correlation between abfraction 
lesions and occlusal stress in all patients, the 
presence of bruxism, dental attrition and oc-
clusal depressions by checking dental occlu-
sion, both centric and in lateral excursion and 
protrusion. The occlusal contacts were checked 
in the maximal intercuspal position and during 
lateral and protruding movements by means of 
articulating paper. The presence of wear facets 
for all affected and unaffected teeth has been 
visually investigated after careful drying of the 
teeth.
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fig. 1. Multiple juxtagingival abfractions of grade 1 and 2 
(defect <1 mm depth)

fig. 2. Multiple juxtagingival abfractions of grade 2 and 3 
(defect 1-2 mm deep)

fig. 3. Multiple severe abfractions of different shapes, widths 
and depths characteristic of their different stages of progression

with involvement of the pulp chamber, gingival recession 
in an elderly patient (61 years)
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resuLTs
Of the 145 injuries, 109 (75%) showed wear. 

wear facets have been identified at the level of 
the cusps by the presence of flat and smooth 
surfaces, as well as similar wear faces in the 
opposing teeth surfaces.

with regard to the traumatic etiology of oc-
clusions, the following were observed: prema-
ture contacts in 25 lesions (23%), occlusal 
interferences in 32 injuries (29%) and ulti-
mately bruxism in 52 lesions (48%). (fig. 5)

Patients were instructed to wear night guards 
to control the parafunction that led to the oc-
currence of abfraction lesions, occlusal adjust-
ment. If the lesions were less than 1 mm deep 

and did not cause severe clinical consequences, 
they were monitored at regular intervals (at 6 
or 12 months). for larger lesions with extensive 
loss of tooth structure, which compromises the 
integrity of the tooth, it has been recommend-
ed to restore it in order to improve oral hygiene, 
aesthetics, to reduce dental hypersensitivity and 
strengthen the tooth structure.

dIsCussIONs
The abfraction lesion is the result of the 

enamel undermining when the stress is concen-
trated in the cervical area of the tooth (14). 
This theory is confirmed by Jakupovic et al. 
which found that the stress concentration at the 

fig. 4. Orthopantomography showing multiple abfraction lesions and disturbance 
of the occlusal plane

fig. 5. Graphical representation of the traumatic etiology 
of abfraction cervical lesions
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level of the enamel of the sub-surface was more 
than 5 times higher than in the superficial ena-
mel (7). This may be due to the lower structure 
of the deep enamel in comparison with the 
surface enamel (15). Once the lesion is initi-
ated, the defect formed leads to even more 
stress concentration in this area (16,17).

Roomed et al suggested the role of bruxism 
in the development of abfraction (18). he in-
vestigated the biomechanics of abfraction le-
sions in superior canines under axial and lat-
eral loading using a three-dimensional analysis 
of finite elements and found that stress was 
concentrated in the enamel-cement junction in 
all scenarios. The lateral load produced maxi-
mum stress, higher than the axial load, al-
though pulp tissues experienced minimal stress 
levels (18). This suggestion is reinforced by the 
outcome of another study (19). Bruxism means 
placing the opposite teeth in contact in the 
absence of food (20). Its prevalence is approx-
imately 5-8% in the general population (21,22). 
It may appear unconsciously during sleep (23,24). 
People with anxiety disorder or increased stress 
are more likely to have sleep bruxism (25). Borčić 
et al hypothesized that the intensity of stress 
applied to the tooth in a period of time could 
lead to fracture of hard dental tissues (26).

Van Meerbeek et al (1993) confirmed stress 
concentration in the cervical region as a cause 
of abfraction lesions (27). This hypothesis is also 
confirmed by the results of Benazzi et al., which 
found that the inclination of the cuspid dictates 
the direction of the occlusal forces that will 
concentrate as a tensile stress on the cervical 
third of the vestibular surface of the tooth (28).

a study by Xhonga fa in 1977 found a 
strong association between the presence of 
non-carious cervical lesions and people with 
bruxism. During mastication, each dental con-
tact is associated with horizontal and axial 
forces, depending on the occlusal morphology 
of the teeth and the cyclic movements of the 
mandible (29).

Graehn G. and colleagues (1991) found a 
correlation between loss of cervical tissue and 
the effects of occlusion. Of the 917 examined 
patients, 27% experienced wedge-shaped le-
sions. Of these patients with cervical lesions, 
65% confirmed that they had parafunctional 
habits (30).

In their study, Marion lR et al. (1997), 
abfraction lesions were six times higher in pa-

tients with group function compared to subjects 
with canine function. The investigators con-
cluded that the canine guidance prevents the 
posterior teeth from being in contact during 
lateral movements (31). These results can be 
extrapolated: a parafunction will turn an oc-
clusion with a canine function into a group 
function over time. This process has as a conse-
quence the increase in the prevalence with age, 
as observed by levitch lC et al. (1994) (32).

 In a study of 309 teeth with non-carious 
cervical lesions, the largest association (94.5%) 
was the coexistence of wearing faces, 77% of 
lesions were found in patients who did not have 
canine disocclusion and 73.5% of abfraction 
teeth were in group function, and lateral balanc-
ing prematurities were associated with 20% of 
lesions (33).

an early microscopic scanning (seM) study 
of cervical lesions, which put a particular em-
phasis on occlusal loading in their pathogene-
sis, determined that two mechanisms of action 
were responsible for cervical corrosion: oc-
clusal stress was associated with lesions in the 
form of a wedge and accounted for 68% of the 
examined lesions, and rounded forms - associ-
ated with physical abfraction covered the rest 
(34).

In our study, a high percentage of occlusal 
wear faces were found in teeth presenting ab-
fraction lesions, indicating a close link between 
occlusal stress and the occurrence of these le-
sions. The occlusal factor is essential for the 
development of cervical lesions and explains 
their presence in the study population, as well 
as in african patients who have no contact with 
oral hygiene habits and have lesions. Occlusal 
loading and acids in medication and food act 
together to develop cervical wear lesions (35).

abfraction leads to the exposure of dentine 
to the oral environment, with subsequent hy-
persensitivity and impaired esthetics (36,37, 
38,39,40). Indeed, abfraction usually superfi-
cial but with a higher occlusal burden tend to 
increase with the possibility of pulp involve-
ment (41,42).

as with any clinical condition, the diagnosis 
of abfraction plays an important role in the 
correct management of these lesions.This could 
be done with a complete history of the patient 
accompanied by a careful clinical examination. 
A correct diagnosis leads to good management. 
(43). Identifying the factors associated with 
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abfraction in patients, as well as understanding 
the most common clinical features of these le-
sions, can certainly assist in diagnosis and, 
most importantly, help the clinician to develop 
an appropriate treatment plan for each patient 
(6). early detection and treatment of abfraction 
prevents enlargement of the lesion (18). The 
size of the lesion determines the treatment plan 
to a large extent. although minor lesions may 
not require treatment, larger ones require cor-

rective repair and sometimes occlusal correc-
tions or gingival surgery (18,44). 

CONCLusIONs
Occlusal forces are the main cause of cervi-

cal abfraction lesions on teeth if is identified
the presence of occlusal wear facets. Iden-

tifying and managing of the potential etiologic 
factors are essential for proper diagnosis and 
treatment planning.
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