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Abstract

Abfraction may be defined as V-shaped or wedge shaped defect at the cervical region of a tooth with different
clinical appearances mostly seen as angular notch like depressions on the facial surface of tooth structure at the
junction of tooth and gingiva, this may be due to flexure of the cusp leading to mechanical overloading and may also
be accompanied by pathological wear such as regressive alterations of teeth. Recent research on non-carious
cervical lesions (NCCL) suggests that abfraction is also due to multifactorial etiology. The different types of cervical
lesions in the human population is determined by their biological, chemical and behavioural factors. There are two
school of thoughts regarding the etiology of abfraction among the population. The first school of thought argues that
tooth brushes with other artificial forces may be the causative factors and the second school considered that some
internal physiological forces as the causative factors. The second school of thought even though do not provides
complete explanation, yet provides a significant role of this cervical lesions. The present review focuses on the
etiology and all available treatment plan strategies of non-carious cervical lesions.

Keywords: Abfraction; Non-carious cervical lesions; Cervical wear;
Dentin hypersensitivity

Introduction
During the last two decades of the previous century, the terms

“attrition”, “abrasion” and “erosion” are discussed in such a manner that
the etiology and treatment planning seems to be confusing.
Furthermore, at the same time, one more recent introduction of the
term “Abfraction” to designate stress induced non-carious lesions has
added more perplexity rather than to resolve the dilemma of NCCL
fully [1]. Braem et al., described the Abfraction as micro-substance loss
of the tooth structure in the cervical regions of the teeth wherein the
flexure leads to micro-level fracture of the enamel rods and cementum
surface then affecting the dentinal tubules leading to wedge shaped
defect in the areas of stress concentration [2]. According to that
definition, Abfraction is ‘to break away'. Grippo in 1991 was the first
one to describe the result of biomechanical loading of forces leading to
pathological loss of enamel and dentin and coined the term ‘abfraction’
[3]. Non-carious cervical lesions and stress corrosion are the other
terms suggested for this process [4]. Abfraction merely signify as tooth
structure loss at cement-enamel junction [5]. Abfraction, attrition,
erosion is due to normal and abnormal or pathological wear of the
dental tissues [6]. Depending on the type and severity of the etiological
factors involved, the clinical appearance of cervical lesions varies [7].
Stresses caused by occlusal forces is the main etiological factor for non-
carious cervical lesions. Tensile stress resulting from malocclusion and
forces of mastication was initially thought as the primary factor in
NCCLs [1] and later these lesions were termed as abfraction lesions
[3]. Even though some authors believed that occlusal forces are

considered as the main cause of abfraction, it’s aetiology remains
poorly understood and debatable [8,9]. At present, considering a single
factor to be the cause of NCCLs is not correct, instead the recent
evidence suggests that NCCLs are multifactorial and depends on the
patient factors for the various degrees of tooth structure loss [10-13].
Based on the dentist’s belief on the effectiveness and other alternative
restorative interventions in regard to durability and minimal loss of
tooth structure is still questionable issue in restorative dentistry and
there is no evidence based guidelines present in literary works to help
dentists to know how and when these tooth defects can be restored
[14,15]. The present review helps to provide a clear and deep
understanding of this complex situation on where abfraction lesions
stand in research and practice today by presenting the new knowledge
and different treatment modalities for these lesions.

Causes and Theories of Abfraction
Since ‘abfraction’ is still a debatable theory as there are many

reasons on what causes these lesions [16]. Abfraction means “to break
away”, a term copied from the Latin language words “ab”, or “away” and
“fractio” [3]. One study suggests that Abfraction is due to flexure in the
cervical area of tooth from the occlusal compressive forces and tensile
stresses leading to microfractures of enamel and dentin at the
hydroxyapatite level in turn resulting further fatigue and deformity of
tooth structure [17-19] and some researchers even proposed that the
occlusal forces on the tooth from chewing and swallowing leading to
concentration of stress and flexion in the area where the enamel and
cementum meet [3,9], as the etiological factor of Abfraction [8, 20].
The bonds in the enamel rods tend to break down and either fracture
due to stress concentration or due to flexion in the cervical area
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leading to erosion or abrasion and later researchers who once thought
as occlusal forces as the etiological factor [3,8,9,20], later added, such
as abrasive agents like tooth brushes, abrasive paste and or erosion also
as one of the etiological factor [21].

Figure 1: Clinical shapes of abfraction lesions.

Figure 2: Deep abfraction notch.

The Abfraction lesions are associated with thin structure of the
enamel rods with low packing density of Hunter-Schreger bands (HSB)
at the cervical area [22]. Many experimental studies are performed to
replicate the stress distribution in the cervical region of teeth
[17,18,23,24]. Bioengineering studies have discovered the association
between wear at the cervical region and occlusal stresses by employing
finite elemental analysis or photo-elastic methods [23,25,26].
Moreover, very few clinical studies have not provided enough evidence
on the relation between Abfraction lesions and occlusal stresses
[27-29]. Some researchers believed that in a non-ideal bite leads to
creation of stresses in the cervical region of the teeth [9]. Other
research findings suggested that chewing and swallowing may not
create sufficient stresses on the teeth and flexion to cause abfraction
lesions [8], but a person having deleterious oral habits like bruxism
create sufficient stresses to develop abfraction lesions at the cervical

regions [8]. It is noticed that NCCLs are common in those individuals
who grind their teeth as the forces acting are of long term duration and
greater quantity [16,21].

Figure 3: Abfraction, Attrition, erosion & Chipping.

Figure 4: Generalized cervical non carious lesion; an elderly patient
exhibiting NCCLs in the whole dentition (Abbreviation: NCCL,
noncarious cervical lesion).

In conclusion, it is observed that there is weak relation between the
occlusal factors and the NCCLs [3]. In clinical practice, not all patients
with abfraction lesions present occlusal wear (bruxism or clenching)
and vice versa [28]. The clinical relationship between the incidence of
occlusal wear and cervical demineralization with NCCL dimensions
[30] has been reported using optical coherence tomography, in which
the dentin demineralization promotes the formation of NCCLs from
an early stage, whereas occlusal stress is an etiological factor that
contributes to the progression of these lesions [30]. Group of another
investigators also mentioned that NCCLs are not due to occlusal forces
at the CEJ region but because of tooth brushes along with abrasive
tooth pastes which leads to NCCLs [8,16,20]. Another theory states
that these lesions are found above the cemento- enamel junction (CEJ)
[31-33] which serves as differentiating criteria to diagnose other type
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of cervical lesions. Hence the term abfraction is yet to be well justified
(Figures 1-4).

Diagnosis of Abfraction
Like any other clinical situation, the diagnosis of abfraction, is

usually considered using medical and dental history associated with
clinical examination of an individual that plays an important role in
the treatment of these cervical lesions. These lesions are multifactorial
origin and have many contributing factors which change over time and
it is necessary that these potential factors should be evaluated while
examining a patient with these lesions. The individual should be also
evaluated for any gastro-esophageal reflux disease, eating disorders,
and dietary contributors, occlusion, parafunction and oral habits
including occupational and ritual behaviours [34]. The interaction
between chemical, biological, and behavioral factors is critical and
helps to explain why some individuals exhibit more than one type of
cervical wear mechanism than others. Diagnosis of these lesions can be
entailed by the patient related factors and the most common clinical
symptoms associated by these lesions, which in turn help in
formulating a strategic treatment plan to the individuals. The process
of erosion, which is often associated with diagnosis of non-carious
cervical lesions, is defined as the progressive loss of dental hard tissues
due to the acids released by non-bacterial intrinsic or extrinsic sources.
Other terms bio-corrosion has also been introduced to include all
forms of biochemical and electrochemical degradation (As seen in
Figure 4) [9]. Regurgitation is defined as an involuntary process as a
complication of gastrointestinal problems, or be patient-induced as in
anorexia nervosa or bulimia. Dietary erosion results due to high intake
of foods or drinks having a variety of acids, from citrus fruits, juices
(citric acid), soft aerated drinks, wine and other carbonated drinks
(carbonic acid and other acids). It’s also been stated that bio-corrosion
or erosion can occur by the regular use of acidic mouth rinses [9]. It is
also noticed as unusual phenomena in individuals exposed to
industrial work environment leading to exposure of industrial acidic
fumes or droplets (e.g., battery factories), and noticed in activities like
swimming in chlorinated pools, etc. [35]. Every clinical appearance of
abfraction appears to be dependent on the type and severity of the
etiological factors involved [7]. As seen in Figure 5 that NCCLs is of
multifactorial nature depicting the upper premolar with advanced
abfraction lesion in a patient presenting other types of cervical lesions.
The descending order of prevalence of NCCLs is incisors, premolars,
canines and molars [11,14]. Mandibular premolars are affected by
NCCLs more often and more severely than maxillary premolars [11].
In severe cases the whole dentition is affected with NCCLs such as
erosion wherein aging is associated with other pathological factors, as
shown in Figure 4. These Abfraction lesions are primarily seen on the
buccal surfaces and are typically V-shape or wedge like lesions with
clearly demarcated internal and external line angles [23]. Some lesions
are also noticed as C-shaped lesions with rounded floors or mixed-
shaped lesions with flat, cervical, and semi-circular occlusal walls [36].
Sometimes the contributing factors leading to erosion or abrasion can
also alter the clinical manifestations of these lesions by making the
blunt angles and broader outlines and more saucer-shaped lesions.
Moreover, abfraction lesions may appear deeper than wider depending
upon the stage of progression and related etiological factors Figure 1.
Multiple abfraction lesions seen overlapping on one another, observed
in Figure 6, seem to appear due to various forces producing tensile
stress [1,12,23]. Occasionally, abfraction lesions that are noticed below
gingival margins, where the tooth brush or other devices can’t reach,
believed to have biomechanical loading forces as a major contributing

factor [12]. A single tooth in a quadrant with an abfraction lesion is an
indication that occlusal stress might be the primary contributing factor
[12].

Upon examination, it is noticed that NCCLs caused by vomiting
typically affects the palatal surfaces of the maxillary teeth, but this
condition can also be due to other contributing factors like dietary
acids. Individuals suffering from medical conditions and are on
medications like anti-sialagogues have reduced rate of saliva secretion
leading to erosive effect on tooth surfaces. Abfraction lesions are more
prevalent in the adult age population of 40 years old affecting mainly
the premolar teeth. On observation, the severity of occlusal and
cervical wear increases with age and therefore considered as natural
physiological processes. Due to the wear on the occlusal and cervical
surfaces of tooth, the defence mechanisms are activated leading to
formation of reactionary and reparative dentin and helps in
obstructing the exposed dentinal tubules by the deposition of minerals
[3,6,12,13]. The main context in this reparative process is that the
odontoblastic cells are active throughout the vital life of the tooth and
if they are damaged or destroyed, the mesenchymal precursor cells in
the pulp help to differentiate themselves to help in formation of
minerals to block the exposed the dentinal tubules [37]. Understanding
the physiologically dynamic process of changes noticed in the cervical
regions of the tooth due to age related factors, unnecessary restorative
interventions can be avoided [38]. The NCCLs index given by Smith
and Knight uses a scale from 0 to 4, where 0=no change in contour,
1=minimal loss of contour, 2=defect 1 mm deep, 3=depth of defect
between 1 mm and 2 mm and 4=depth of defect 2 mm or exposure of
secondary dentin or pulp [39]. Another index for NCCLs has been
proposed which not only includes depth of lesion but also the width
and angle between the lesion and the occlusal and cervical walls are
quantified from 1 to 3 [40]. As new technology is advancing like digital
dentistry, CAD/CAM, the method to conclude the diagnosis and
monitoring of NCCLs activity will be improved and more clear
understanding of the lesions will be notified.

Treatment Modalities of Abfraction
Many treatment strategies have been proposed to treat these NCCL

lesions. Dentists are of different opinion in managing these lesions,
which is attributed to the lack of enough clinical evidence among the
dentist’s in managing these type lesions [41-43]. This decision to
propose a proper treatment depends mainly on the patient factors and
the severity of the problem. Preventive interventions starts with
individual counselling for changes in patient's attitude, such as diet,
brushing method, protective night guards to avoid clenching or
bruxism, supplementary use chewing gums to increase salivary flow
rate and/or to seek therapy or medical attention if there is a potential,
intrinsic medical or mental condition. Other treatment options include
the following: monitoring the progression of lesions, adjusting occlusal,
splint therapy, techniques to alleviate hypersensitivity, restorations, and
root coverage procedures in combination with restorations.

a- Only observation and follow up (Monitoring the lesions)
The decree to monitor abfraction lesions rather than to intervene

restoratively should be related to the patient's age and how these
NCCLs compromises in both function and tooth vitality. Generally,
physiological cervical wear is a chronic process. Wear of tooth is
generally considered as physiologic process and age related factor and
is usually not said as risk for fracture or pulp exposure and is seen
through patient’s lifetime without operative intervention. However, if
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the tooth wear negatively involves with the long-term prognosis of the
tooth, operative treatment may be required. In most cases, there is no
complaint from patients with abfraction lesions since lesions are
painless and do not affect the esthetics of individual. In such
conditions, it is generally advisable to monitor these lesions at regular
interval with no operative intervention, where no serious clinical
manifestations observed and where the lesion depth is shallow (1 mm).
The monitoring of these lesions activity can be performed for every
6-12 months and during regular oral hygiene visits.

Occlusal Correction and Adjustment
As many researchers postulated the relation between occlusal stress

and abfraction lesions, the occlusal adjustments like altering the cuspal
inclines, reducing heavy contacts and removing the premature contacts
have been suggested to improve the conditions associated with
abfraction. However, there is no clinical evidence to support this type
of clinical interventions to treat cases of abfraction lesions. Altogether,
inappropriate occlusal adjustments may lead to caries initiation,
occlusal tooth wear and dentinal hypersentivity. In order to avoid and
control inappropriate occlusal forces, night guard devices has been
advised to minimize the initiation of NCCLs. [15,31,44].

Desensitization of Dentin Hypersensitivity
Dentinal hypersensitivity is a response to stimuli caused by short,

sharp pain. The temporary symptom of early stages of abfraction lesion
is dentin hypersentivity. Since Abfraction is a long standing or chronic
lesion it is associated with natural repair or dentinal remineralization
which will reduce tooth sensitivity gradually. In some cases the repair
or remineralization is insufficient, and the sensitivity persists, in those
cases the exposed dentin should be treated to relieve discomfort to the
patient [45,46]. Various cost-effective and non-invasive treatments like
application of desensitizers, fluoride varnishes on to the exposed
dentinal tubules or use of desensitizing toothpastes containing silver
diamine fluoride or potassium nitrate, which might partially or
completely occlude the open dentinal tubules [47-49]. Different types
of lasers have also been introduced as an alternative option for treating
tooth sensitivity, but their clinical efficacy is unclear [50].

Other non-invasive treatments include temporary sealants such as
Varnishes and Dentin bonding agents. In extreme cases of
Hypersensitivity unresponsive to non-invasive procedures, a
restoration might be required. Restorations of Resin-based composites
(RBCs) and Resin-modified glass ionomer cement (RMGIC) showed
significant reduced dentinal hypersensitivity initially, but reported
increased sensitivity of the restored tooth to air and cold when
evaluated after 6 months [51].

Restorative Treatment
Benefits of restorative dentistry in treating NCCLs is debatable [42].

A predisposition to failure of restorations placed in NCCL area is
observed because of the etiology of the lesions. The failure of
restorations in the areas of these lesions is attributed to, moisture
contamination, improper access to subgingival margins [8,41], and
inability to treat sclerotic dentin [43]. The factors affecting the
retention and clinical performance of NCCL restorations may be the
occlusal loads [15,52,53], quality of dental substrates and mechanical
properties of restorative materials [54]. It is observed that even though
the NCCL lesions are treated using restorative procedures, there is no
evidence that the progression of NCCL lesion is arrested, hence these

restorative treatments cannot used as a preventive treatment strategy
to stop the propagation of lesion. So the restorative treatment in case of
NCCL are planned only if any of following conditions are met:

• Presence of active caries along with Abfraction lesions; the
assessment of risk factors for caries initiation are determined
initially before concluding with appropriate treatment plan,

• The lesions located on the cervical margins and or located
subgingivally and impede the plaque control are at increased risk
of caries and periodontitis,

• The tooth which is damaged with one or two surface defect, loss of
integrity of teeth, and or pulp is near to exposed,

• Continuous hypersensitivity due to exposure of dentin and in
which cases the non-invasive treatment options have not shown
successful results,

• Prosthesis and
• Patient demand for aesthetics.

Figure 5: Abfraction lesion at the gum line. A typical abfraction
lesion in a patient with multiple types of NCCLs. [Notes: Arrow
shows the second upper premolar with the typical lesión
(Abbreviation: NCCL, noncarious cervical lesion)].

Figure 6: Generalized Abfraction. Abfraction lesions of different
shapes, widths, and depths, Characteristic of their different stages of
progression.

In cases where the abutment tooth of a planned removable partial
denture has abfraction lesions, then the resin bonded composite
restorations should be the esthetic treatment of choice for dealing these
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type of cases, though the demerits would be accounted during removal
and insertion of the prosthesis, which may result in wear of the
restoration during prolonged use. As much as possible the restorations
of NCCL should be restored with minimally invasive method. If there
is a need for placement of restoration, NCCLs should be restored as
minimally invasive as possible. The retention of the cement is also an
important criterion while planning for a restorative NCCL procedure.
The factors related to restorative retention are location of tooth, age of
patient and occlusion [55]. The mechanical properties of the
restorations dealing with NCCL should have low young’s modulus,
good adhesive properties, wear resistance and ability to withstand acid
dissolution [42,56]. In all the restorative systems available in dentistry,
the most preferred is adhesive systems, specifically RBCs due to their
esthetic results and more conservative approach [57]. Other material of
choice are GICs, RMGICs, and the lamination technique of GIC/
RMGIC with RBC have been advocated for NCCL restorations [54,58]
but these restorations are not frequently used and these restorations on
NCCL are supported by only a few long-term clinical studies
[55,59,60]. In addition, the restorative materials like glass ionomer and
self-etch adhesive restorations have a standard effectiveness in bonding
(Figures 5 and 6) [57].

Conclusion
The abfraction lesions like any other NCCLs have a multifactorial

etiology. The combined result of different etiological factors and the
patient related factors have led to further initiation and progression of
the abfraction lesions which differ among themselves within their
clinical appearances. Proper recognition and treatment planning of the
prospective etiological factors are important for proper diagnosis and
treatment planning. There is no pin-point confirmation for authentic,
inevitable and successful treatment strategies for these abfraction
lesions.
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