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ABSTRACT

Abfraction or Theory of Abfraction is a theory explaining the non-carious cervical lesions (NCCL). It suggests that
they are caused by flexural forces, usually from cyclic loading; the enamel, especially at the cementoenamel
junction (CEJ), undergoes this pattern of destruction by separating the enamel rods. Clinical aspect importance of
these ineart lesions are at most important to be detected for early intervention and treatment modalities as options
during the progression of the disease.
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Introduction
Abfraction means ‘to break away’1 and the term is
derived from the Latin words ‘ab,’ or away, and
‘fractio,’ or breaking by J. O. Grippo.2-3 It is usually
observed on the buccal surface at the cementoenamel
junction (CEJ) of teeth, with prevalence ranging from
27 to 85%.3 These lesions vary from shallow grooves to
broad dished-out lesions or large wedge-shaped
defects with sharp internal and external line angles.4-5

dentin along the cervical area and predispose it to
erosion and abrasion. In the early 1980s, McCoy6-7
questioned the role of toothbrush abrasion in the
etiology of what previously had been referred to as
‚cervical erosion.‛ Thus McCoy8-9, and in the early
1990's, Grippo10 proposed that bruxism may be the
primary cause of angled notches at the CEJ.
Grippo10 concluded that the flexure resulted in damage
to the enamel rods at the CEJ resulting in their
loosening and consequent flaking away of the tooth

History

structure. He named this type of damage ‘abfraction’in
The term ‘abfraction’ evolved from the work by

his paper published in 1991. He suggested that

McCoy6(1982), Lee and Eakle7 (1984), and J. O. Grippo2

abfraction is the basic cause of all NCCLs, whereas Lee

(1991). It describes a theoretical process according to

and Eakle8 proposed a multifactorial etiology, with a

which occlusal forces create stresses in enamel and

combination of occlusal stress, abrasion, and erosion.
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Spranger11 supported the multifactorial etiology of the

not cause this type of tooth damage, but the addition of

cervical lesions and suggested that the wear was

toothpaste to the bristles does. Toothbrushes without

related to the anatomy, the distribution of forces

toothpaste do cause soft tissue damage and indeed,

calculated

overly vigorous tooth brushing without toothpaste

from

elastic

deformation

of

caries,

and

development

studies,

occlusion

and

leads to gingival recession.14

parafunction.

Grippo2 has suggested that abfraction is the basic cause

Grippo12 has defined abfraction as the pathological loss

of all NCCLs. There is some evidence supporting the

of tooth substance caused by biomechanical loading

tooth flexure theory: presence of class V non-carious

forces that result in flexure and failure of enamel and

lesions in some teeth but adjacent teeth (not subjected

dentin at a location away from the loading. He first

to lateral forces) are unaffected;12-13 the lesions progress

used the term abfraction to refer to a process of

around restorations that remain intact and under the

cervical tooth structure loss, based on work completed

margins of complete crowns;12 the lesions are rarely

by McCoy7 and Lee and Eakle.8

seen on the lingual aspect of mandibular teeth. 13
However, other studies have proposed a combination

Theory of Abfraction

of occlusal stress, parafunction, abrasion, and erosion
in the development of lesions, leading to a conclusion

The theory of abfraction is based primarily on
engineering analyses that demonstrate theoretical
stress concentration at the cervical areas of teeth13. Few
controlled

studies

demonstrate

the

relationship

between occlusal loading and abfraction lesions. The

that

the

progression

of

abfraction

may

be

multifactorial.11,15 Thus the theory of abfraction is not
yet proven.
Clinical Features

role of occlusal loading in NCCLs appears to be part of
a multifactorial event that may not necessarily follow

Abfraction lesions present primarily at the cervical

the proposed classic abfraction mechanism.

region of the dentition and are typically wedge-shaped,

Nearly all the research on the relationship of occlusal

with

forces (bruxing) to cervical lesions shows that teeth do,

Subgingival lesions have also been observed.In theory,

indeed flex in the cervical region under bruxing loads,

the shape and size of the lesion are dictated by the

but none seems to cite actual damage caused by this

direction, magnitude, frequency, duration and location

deformation without an abrasive or erosive component

of forces that arise when teeth come in contact.16

applied as well. Nevertheless, the abfraction theory

Lee and Eakle8 first described the characteristics of the

argues that bruxing forces alone can cause the erosion

lesions resulting from tensile stresses. They concluded

of the tooth structure on buccal surface, especially in

that an abfraction lesion should be located at or near

the cervical region.

the fulcrum in the region of greatest tensile stress

Many dispute the theory of abfraction, blaming this

concentration, be wedge-shaped, and display a size

type of damage on what is commonly called

proportional to the magnitude and frequency of tensile

"toothbrush abrasion". This harks back to the early

force application.

work of W.D. Miller in 1917, however it has been

They proposed that the direction of the lateral forces

confirmed

T.C.

acting on a tooth determines the location of the lesion.

Abrahamsen14 which have shown that toothpaste (not

Two or more lateral forces result in an NCCL

the toothbrush) is abrasive enough to cause this type of

composed of two or more overlapping wedge-shaped

damage if the patient is too aggressive in brushing the

NCCLs. Abfraction is postulated to be responsible for

teeth in a very hard and vigorous "sawing" motion.

chronic sensitivity of the teeth to cold foods and

Abrahamson suggests that the term "toothbrush

liquids.8,17

abrasion" be replaced with the term "toothpaste

Tooth Wear Index proposed by Smith and Knight18 is

abuse".8,14

the most accepted index to categorize tooth wear in the

8

His

studies

by

more

using

recent

mechanical

studies

"tooth

by

brushing"

machines have shown that the toothbrush alone does

sharp

internal

and

external

line

angles.

cervical region and it is as follows:
The classifications on this index are as follows:
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0 = no change in contour;

tooth. RMGICs give better esthetic results than

1 = minimal loss of contour;

conventional GIC.

2 = defect < 1 mm deep;
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