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ABSTRACT: The abfraction theory states that under the action of the occlusal forces non-axially transmitted, the
flexion of the tooth occurs in the cervical area, which initially leads to the appearance of cracks in the enamel and
dentin, followed by the destruction of the dental structure. These lesions allow bacterial plaque retention, lead to
dental hypersensitivity and can affect the vitality of the dental pulp. Thus, the study included 102 participants, of both
sexes, 54% representing the male gender (55 subjects) and 46% the female gender (47 subjects), aged between
20 and 80, from the urban area 76% (77 subjects) and rural 24% (25 subjects), who came to the Dental Medicine
office, between August 2018 and August 2019, representing 57.3%, of the total number of patients treated during the
aforementioned period. They have been described the acid and abrasive processes involved in the generation of
these lesions,and special attention was paid to the role of mechanical stress occurring at the occlusal level, due to

the transmission of forces outside the dental axis.
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Introduction

The abfraction represents the pathological
loss of the dental tissue structure caused by
para-axial biomechanical forces, resulting in the
tooth enamel, dentine and tooth pulp being
distanced from the place of force application [1].

Specialized studies [2,3,4] indicate, as
etiological factors for abfraction also: abrasion,
erosion, corrosion or combinations thereof.

Abfraction represents a type of cervical non-
carious lesion, charaterized by the loss of dental
tissues with various clinical aspects.

Cervical wear can be accompanied by dental
abrassion and erossion due to interaction of
chemical, biological and behaviour factors.

The clinical aspect can vary based on the
type and severity of the involved etiologic
factors.

Special attention was paid to mechanical
stress at the occlusal level due to the action of
the forces transmitted outside of the dental axis.

Abfraction lessions can appear accompanied
by pathological wear of the tooth as a
consequence of the interaction of chemical,
biological and behaviour factors [5].

The location of the abfraction lesions
according to some authors [6] is mainly in the
cervical area of the teeth, as this region is the
most vulnerable part of the tooth. In this area the
enamel has a lower quality with a lower protein
and mineral content than the other dental areas.

Grippo suggested bruxism as a main cause of
these lesions and described five categories of
abfraction injuries: cracks, horizontal streaks,
lesions in the form of a plate located at the
enamel  level,  crescent-shaped  lesions,
depression on the tip of the cusp at the
premolars and molars.

Depending on the damage to the dental
tissue, the abfraction lesions are grouped into
three types:

I. lesions present only at the enamel level;

II. enamel and dentin lesions;

[I.lessions that have progressed to the level

of the dental pulp.

Due to the fact that the destruction of the
hard dental structures (enamel, dentine, cement)
is progressive, the soft tissues of the tooth
(dental pulp) can also be affected with the
appearance of dental hypersensitivity.

Objectives

The purpose of this study was to analyze and
highlight the different clinical aspects of the
abfraction lesions, based on certain criteria of
division of the studied group.

Material and Method

The study included 102 participants, of both
sexes, 54% representing the male gender
(55 subjects) and 46% the female gender
(47 subjects), aged between 20 and 80, from the
urban area 76% (77 subjects) and rural 24%
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(25 subjects), who came to the Dental Medicine
office, between August 2018 and August 2019,
representing 57.3%, of the total number of
patients treated (Table 1).

The analysis of the different clinical aspects
of the abfraction lesions was based on the use of
certain criteria of division, namely: oral cavity
hygiene, type of tooth affected, age, sex,
environment of origin, degree of damage of
dental structures in occlusal trauma, distribution
of the dental elements affected by cervical
lesions.

After obtaining the informed consent of the
patients, the condition of the dentition, the oral
hygiene, the number of teeth and their mobility,
the oral symptoms of parafunction were
evaluated and analyzed.

After the clinical and paraclinical
examination, the observation charts were drawn
up, photographies were taken and the patients
were being diagnosed with changes of hard
dental structure located in the cervical area.

According to the objectives pursued, the
criteria based on which the patients were
included in this study were the following.

The criteria for inclusion in the study: age
over 20 years old; the presence of structural
changes of the teeth at cervical level; the
possibility to come to the dental medicine office
as many times as necessary; the health state to
allow the dental treatments to be carried out.

The exclusion criteria: under 18 years old;
presence of psychiatric disorders; lack of
availability for repeated visits to the dental
medicine office.

We proceeded to question the patients in
order to obtain data on how they perform the
oral cavity hygiene and to verify its
accomplishment with the help of bacterial
plaque detectors.

The patients, part of the study, have been
given a questionnaire to obtain data about their
brushing technique, frequency, duration and
intensity of teeth brushing.

The aim was to establish how these,
associated with the parafunctions, contribute to
the production of abfraction injuries.

Table 1. Questionnaire regarding oral cavity hygiene and parafunctions.

NO. QUESTIONS ANSWER
1 | How many times per day do you perform dental brushing?
2 | How long does one dental brushing session last?
3 | What type of toothbrush do you use? (e.g. with whitening effect)
4 | Do you use abrasive toothpaste?
5 | What brushing technique do you use? (Describe how you brush your teeth)
6 | Do you use secondary means of oral cavity hygiene? (e.g. dental floss, mouthwash)
7 | Do you crack your jaws during your day or night?

The way of hygiene of the oral cavities and
the verification of its accomplishment was
carried out with the help of bacterial plaque
detectors.

These were in the form of sponge
impregnated in solution dye, used by pressing on
the faces of the teeth near the incisal edge or
face occlusal, diffusing through capillary close
to the gingival margin.

After the coloring of the bacterial plate, the
dental surfaces with plaque were noted and plate
index O’Leary was established as a percentage,
dividing the number of surfaces by plate at the
total number of surfaces examinated by 100.

Interpretation of values: IP<10-15% dental
hygiene is good; 10-15%<IP<20-25% dental
hygiene is satisfactory; 20-25%<IP<40% dental
hygiene is deficient; IP >40% dental hygiene is a
problem for the patient.

The oral and dental health status was
evaluated and analyzed, the number of teeth
affected by cervical lesions was determined by
clinical examination on all surfaces, and the
depth of the cervical defect was measured using
the periodontal probe.

Wear surfaces generated by the parafunctions
were detected.

Each patient was instructed to perform the
radiological-orthopantomogram examination.

The study was approved by the University
Ethics and Deontology and Scientific
Commission of the University of Medicine and
Pharmacy of Craiova (n0.70/15.06.2018).
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Results

The abfraction lesions detected showed
different forms, affecting the premolars in a
greater number compared to the other teeth.

Following the anamnesis, regarding the
dental hygiene, it was established: 52%
(53 subjects) performed the dental brushing
twice a day, 37% (38 subjects) perform oral
hygiene several times a day, and 11%
(11 subjects) do mnot perform oral -cavity
brushing (Figure 1).

135 cervical lesions were detected, each
patient presenting with 1.2 or multiple lesions at
different stages of progression.

There was a higher presence of the abfraction
lesions in the premolars 77% (104), in the
molars 5% (7), and 18% (24) were combined
canine, premolar, molar lesions.

16% (17 subjects) stated the presence of
nocturnal bruxism, and in terms of depth,
46% (62) of the lesions were present only at the
enamel level, 38% (51) of the lesions showed
simultaneous enamel-dentine damage, and 16%
(22) of the lesions showed signs of pulpal
damage.

The oral hygiene was evaluated as a possible
risk factor in the production of abfraction lesions
and the distribution of the patients studied as
follows: 69% (70 subjects) manage to remove,
but not entirely the bacterial plaque using an
incorrect brushing technique presenting a
satisfactory hygiene, 20% (21 subjects) had an
adequate brushing technique and a good
hygiene, 11% (11 subjects) had poor hygiene
because they did not perform oral cavity
hygiene.

11%

20%

69%

¥ Satisfactory hygiene B Good hygiene U Poor hygiene

Figure 1. Subject distribution according to the
oral cavity hygiene.

In the case of patients with poor hygiene, it
was found the presence of untreated caries
lesions, which are in various stages of
progression, without experiencing pain, the
presence in the treatment being imposed by the
impairment of the aesthetic function.

Regarding the frequency order of dental
brushing, 52% (53) of the subjects perform the
dental brushing twice a day, 37% (38 subjects)
several times a day and 11% (11 subjects) do not
perform the daily dental brushing (Figure 2).

11%

4

B Performing dental brus hing twice a day

52%

B Performing dental brus hing several times a day twice a day
B No daily dental brushing is performed

Figure 2. Frequency of dental brushing.

Regarding the duration of the dental
brushing, 52% (47 subjects) of the ones that
perform the brushing allocate 3-5 minutes for it
and 48% (44 subjects) perform the dental
brushing in less than 2 minutes (Figure 3).

® Performing the dental brushing in 3-5 minutes
® Performing the dental brushing in less than 2 minutes

Figure 3. Time allocated to dental brushing.

The force acting on the teeth during brushing
is high and the preference for toothbrushes with
hard bristles was 78% (71 subjects) and 22%
(20 subjects), prefers soft bristles toothbrushes
and act gently during dental brushing (of the
91 who performed the daily brushing), noting
the occurrence of cervical lesions with
predominance in the males compared with the
females (Figure 4).
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22%

® Using hard bristles toothbrushes
® Using soft bristles toothbrushes

Figure 4. The acting forces on the teeth by means
of the toothbrush.

The preference of some patients in the use of
hard bristles toothbrushes associated with
improper brushing techniques has resulted in
cervical lesions.

The participants in this study presented
abfraction lesions located on 1, 2, or more teeth,
being in different stages of progression, having a
total of 135 lesions.

Regarding the type of tooth affected, the
study undertaken by us showed that: there was a
significant damage due to the presence of
abfraction lesions in large number at the level of
premolars-77% (104 lesions) of the investigated
cases; at the molar level such lesions were
detected in a much smaller percentage-5%
(7 lesions); and 18% (24) of the subjects had
combined canine, premolar, and molar lesions
(Figure 5).

There was no significant difference of the
abfraction lesions present in the right or left
quadrant.

18%

77%

®Premolars ® Molars ® Canines,Premolars ,Molars

Figure 5. Distribution of the abfraction lesions
according to the type of tooth affected.

The patient with abfraction lesions in the
lower premolars, presenting complications due
to the pain caused by inflammation of the dental

pulp, so that the patient resorted to avoiding the
oral cavity hygiene.

The analysis of the distributions of the
abfraction lesions in the two sexes, revealed the
greater presence in the male, 58% of the total of
the abfraction lesions detected (78 lesions),
compared with the female, 42% (57 lesions)
(Figure 6).

58%

mMale mFemale

Figure 6. Distribution of abfraction lesions
according to patients’ gender.

Referring to the distribution of abfraction
lesions according to the age of the subjects in
the studied group, it was found that the majority
of patients with premolar lesions were between
30 and 65 years old, the percentage of molar
damage was between 32 and 72 years, and
regarding combined canine, premolar, molar
lesions between 25 and 72 years old.

Table 2. Distribution of abfraction lesions
according to age and type of tooth affected.

Age of the Type of Number
subjects affected tooth of lesions
30-65 years old | PREMOLARS 104
32-72 years old MOLARS 7
CANINES,
25-72 years old | PREMOLARS, 24
MOLARS

The investigation of the existence of
parafunctions and the transmission of occlusal
forces outside the dental axis showed that
16.66% (17 subjects) presented nocturnal
bruxism and 8.82% (9 subjects) presented dental
abnormalities without establishing orthodontic
treatment (Figure 7).

The presence of abfraction lesions was found
in patients with satisfactory oral hygiene, who
had dento-maxillary abnormalities.

10.12865/CHSJ.45.04.07
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DENTO-
MAXILLARY
ANOMALIES

-

Figure 7. Investigation of the existence of
parafunctions in patients with abfraction lesions.

NOCTURNAL
BRUXISM
16,66%

The occlusal forces generated in the patients
with bruxism led to the occurrence of the
abfraction lesions and the wear facets caught in
different stages of evolution, accentuated by
aging.

In patients who had untreated dento-
maxillary abnormalities and implicitly the
transmission of non-axial occlusal forces,
cervical lesions were detected cervical lesions in
various stages of progression unrelated to the
oral cavity hygiene, the patients presenting a
satisfactory hygiene.

The examination of the degree of damage of
the dental structures revealed that: the
percentage of the damage only at the enamel
level was 46% (62 lesions); 38% (51 lesions) of
the detected lesions progressed with dentine

damage, and in 16% (22 lesions) there were
signs of dental pulp damage, such as the
hypersensitivity described in response to an
osmotic, tactile, chemical stimulus (Figure 8).

16%
46%
38%

= Enamel » Dentine # Dental pulp

Figure 8. Analysis of the distribution of the
abfraction lesions according to the degree of
damage of the dental structures.

Frequently encountered were the cervical
lesions with enamel and dentine damage without
experiencing pain on the part of the patients, and
only the aesthetic function was affected.

The action of the occlusal trauma caused by
the parafunctions on the teeth for a long time
resulted in the dental pulp being affected with
the appearance of acute phenomena, such as the
periodontal abscess with secondary genio-
suborbital cellulitis (Figure 9).

Figure 9. A 68-year-old female patient, affirmative nocturnal bruxism, with the presence of wear facets
affecting the dental pulp.
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Discussions

There are theories [7,8] that justify how
stress forces occurring at the cervical level lead
to the occurrence of abfraction lesions due to the
poor quality of the tooth enamel at this level that
does not withstand the concentrated traction
forces near the cervical region.

Lee and Eakle [9] proposed as etiology for
abfraction a combination of: occlusal stress, the
presence of parafunctions, abrasion and erosion.

According to these authors, the location of
the abfraction lesions is determined by the
direction of the lateral forces acting on a tooth
during mastication and parafunctions when three
types of stress factors appear: compression,
shearing and traction, due to the elasticity of the
dentin and the reduced thickness of the
HUNTER-SCHREGER band in the cervical
area leading to the occurrence of abfraction
lesions by a pathogenic mechanism that
advances rapidly when the paraaxial occlusal
forces act repeatedly.

Other studies [10] on the relation of occlusal
forces, which act in bruxism, with abrasion,
show that the teeth can flex in the cervical
region due to occlusal stress, but they cannot
cite the causes of this injury without the
presence of an abrasive or erosive component.

Other authors [11] reported a direct
correlation between occlusal wear facets and
progression of cervical lesions.

It has also been hypothesized [12,13,14] that
excessive occlusal forces are the causal factor in
the occurrence of abfraction and gingival
recession, but not supported by adequate
evidence.

Optical coherence tomography revealed the
relationship between the incidence of occlusal
wear and the demineralization of the cervical
region of the tooth. It has also been found that in
the early stages, the demineralization of the
dentine leads to lesions at the parcel level, and
the occlusal stress contributes to the progression
of these lesions [15].

From our study it appears that the most
affected by the abfraction lesions were the
premolars (77.45%), which confirms the
findings of other studies [16] that speak of the
lower capacity of the premolars compared with
the canines, to counteract the forces acting non-
axially and are prone to loss of dental tissue in
the cervical region.

According to other authors [17,18] occlusal
forces generated at the time of exercising oral
functions and parafunctions and premature

contacts lead to cervical lesions. As a result,
there are authors [19,20] who assert that clinical
and radiographic indicators can be used to
establish the presumptive diagnosis of occlusive
trauma, and it is difficult to determine whether
the wear facets are caused by functional contacts
or parafunctional habits, such as bruxism.

Previous studies [21] have shown that the
toothbrush does not cause abfraction damage
alone, but together with the toothpaste,
confirmed in our study by the presence of
abfraction lesions in patients with good oral
hygiene who have performed dental brushing
several times per day.

There are studies [22,23] that have shown
that there are patients who did not perform the
dental brushing, also encountered in our study,
but showed lesions at the cervical level,
indicating that brushing is not an element of
triggering these lesions but can intensify this
process.

Another clinical study [24] found that the
progression of cervical lesions was associated
with occlusal forces, without the contribution of
dietary habits, dental hygiene, wear facets or
parafunctional habits.

There are studies [25] that have associated
abfraction and occlusal wear with bruxism, other
authors [26] with occlusal pathology, supporting
the presence of several etiological factors and
suggesting that dental wear is related to the
anatomy of the tooth, the distribution of forces,
the development of caries lesions, occlusion and
parafunctions.

Other authors [27,28] found that the
abfraction lesions changed with aging,
influencing the prevalence and severity of these
lesions, reporting a direct correlation between
the occlusal wear facets and the progression of
the cervical lesions.

The study carried out by us revealed the
presence of the abfraction lesions in various
stages of progression in the elderly but also in
the young people, who presented dento-
maxillary anomalies with the transmission of the
paraxial occlusal forces.

Other studies [29] related to occlusal wear
have associated the dehydration of the patient
with the reduction of salivary protection against
dental erosion, which is of greater importance in
the etiology of abfractionn than bruxism.

The associations between occlusal pathology
and cervical lesions are primarily the result of
dental erosion in contrast to the abfraction
hypothesis, which emphasizes that harmful
forces that cause wear on the occlusal surfaces

10.12865/CHSJ.45.04.07
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and are transmitted at the cervical level do not
cause abfraction damage without the presence of
biocorrosion [30].

Von et al. [31] evaluated in 2004 the
histological changes that occur in the
periodontal structures during the use of non-
axial forces, discovering the presence of areas of
hyalinization and necrotic tissue, and in 2009
[32] they discovered hyalinization as an
undesirable side effect in the dental orthodontics
displacements.

Vier et al. [33] evaluated the effects of
occlusal trauma on the dental pulp, finding that
hyalinization is an irreversible response if
excessive forces act for a long time.

There are authors [34] who have sought
evidence to establish a causal relationship
between occlusion and abfraction lesions, and
other studies [35,36,37] indicate associations
between non-carious lesions, bruxism and
occlusal factors such as wear facets, premature
contacts, but does not confirm the cause of the
abfraction.

According to these studies [38,39,40], there
is a correlation between bruxism and cervical
lesions, but the relationship between excessive
occlusal forces and the evolution of abfraction
lesions is still uncertain.

There are bioengineering studies which have
explored the association of occlusal stress with
cervical wear, using photoelastic methods,
without confirming a positive relation with
abfraction lesions [41,42].

It has been argued that an occlusal trauma
situated far from cervical lesions, cannot be
considered as a single cause of abfractions [43].

A number of theories have been issued [44]
on the etiology of these lesions, but the real
causes underlying their production are still
unclear, which is reflected in the specialty
literature that describes acid and abrasive
processes as etiological factors of these lesions,
but pay special attention to occlusal stress due to
forces transmitted outside the axis of the teeth.

Conclusions

The abfraction lesions in combination with
other factors progress through the loss of
protection of the natural tissues and evolve into
the soft tissue of the tooth, the dental pulp.

Early and correct identification of the main
mechanism of production of cervical lesions will
allow the adoption of preventive or therapeutic
measures increasing the chances of success in
the management of these lesions.

The simultaneous occurrence of wear and the
presence of the bacterial plaque may be an
indicator in the progression of abfraction
injuries.

The abfraction lesions need to be restored to
prevent their further progression, exposure of
the dental pulp, coronary tooth fracture and to
improve the aesthetics.
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