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Abstract:

Cervical abrasion is the wear of the hard tissues in the neck of the tooth, produced
by a constant frictional mechanical process. Clinically, cervical abrasion initially
appears as a small horizontal groove near the cementoenamel junction. Later , on
progression , the walls form a wedge with polished glassy surfaces. These lesions
usually have a multi-causal origin. Dental abrasion is most commonly seen at the
cervical necks of the teeth, but can also occur in the interdental area from vigorous
and incorrect use of dental floss. Toothbrush abrasion has long been held as the
prime cause of cervical abrasions. Mild cervical abrasions can be restored , whereas
deep cervical lesions have to be treated endodontically or extracted based on the
prognosis of the tooth. The aim of the study was to determine the number and teeth
distribution of cervical abrasions requiring root canal treatment and to evaluate its
association with age and gender. Totally 115 patients who had cervical abrasions
with pulpal involvement visiting Saveetha dental College for treatment were
included in the study. A total of 173 teeth with cervical abrasions requiring
endodontic treatment were identified. Data tabulated in excel sheet and exported to
IBM SPSS software version 20.0. The results showed that more than half the teeth
affected were the premolars (56.07%). Males and population in the age group 40-
60 years had more number of teeth with cervical abrasions requiring root canal
treatment. A significant association was found for the type of teeth affected with
age (P value- 0.030 >0.05; Fisher’s exact test) but not with gender(P value- 0.219
>0.05; Chi square test). Early diagnosis and intervention can prevent the progress of
the cervical lesion.

Keywords:Brushing; Cervical abrasions; Non - carious lesion; Pulpitis; Root canal
treatment.

INTRODUCTION:

Dental abrasion is defined as the wear of teeth by any
substance other than the tooth. Cervical region is the
most commonly abraded site and these lesions come
under the group of non carious cervical lesions
(NCCLs) (Shay, 2004). Friction between tooth
substrate and any extrinsic agent leads to abrasion.
Masticatory or occlusal abrasion is frequently
encountered on incisal and occlusal surfaces due to
friction from the food bolus (Grippo, Simring and
Schreiner, 2004). Toothbrush abrasion is influenced
by many factors (Mannerberg, 1960). Horizontal
brushing was suggested as causing wear ranging up to
three times compared with vertical brushing
(Ramamoorthi, Nivedhitha and Divyanand, 2015;
Ramanathan and Solete, 2015) . If there is prolonged
contact between bristles and tooth surface, the rate of
abrasion is increased further (R, Rajakeerthi and Ms,
2019). The force and frequency applied to the brush
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also play an important role in abrasion. However, the
force of brushing varies with the brushing technique,
the stiffness of the bristles, age and brushing habits of
each specific individual (Siddiqueet al., 2019).
Abrasive lesions are characterized by linear outline,
following the path of brush bristles.

In cervical abrasions, wear is located in the neck of
the tooth specifically in the cervical third, being able
to encompass the proximal, vestibular, lingual or
palatal surfaces of the teeth, commonly in canines and
premolars (Manly et al., 1965). The high incidence of
cervical lesions is due to morphological alterations
and histological characteristics of this cervical region.
The crown of the tooth becomes more vulnerable to
physical and chemical stimuli due to the gradual
reduction of the enamel thickness towards the
cemento-enamel junction and the density of the
enamel surface near the dentino-enamel junction. In
addition, the strength of the enamel in the cervical
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third is less due to the direction of the dental rods,
which become flat (Krolo and Kovacevi¢, 2015) .

Clinically, the cervical abrasion in its initial state is
observed as a small horizontal groove near the
cementoenamel junction on the vestibular surface of
the crown of the tooth (Bjorn, Lindhe and Grondahl,
1966). The peripheries of the lesion are extremely
angularly demarcated in comparison to the adjacent
tooth surface and the surface is extremely smooth and
polished (Noor, S Syed Shihaab and Pradeep, 2016).
Probing or stimulation of the lesion can elicit pain
(Hussainyet al., 2018; Rajendranet al., 2019).
Abrasion can occur in any area, even interdentally due
to the incorrect use of dental floss (Radentz, Barnes
and Cutright, 1976). Acid erosion has also been
implicated in the initiation and progression of cervical
lesion in addition to tooth brush abrasion (Kumar and
Antony, 2018; Ravinthar and Jayalakshmi, 2018).

Various factors have been postulated for tooth brush
abrasion including the usage of hard bristled brushes,
too much pressure and high frequency of brushing
(Nandakumar and Nasim, 2018; Teja and Ramesh,
2019). The abrasivity of the toothpaste has also been
associated with cervical abrasion. Also right
handedness is the most commonly associated with
cervical abrasion. But there is no evidence that left-
sided cervical wear predominates.

Cervical abrasions are becoming an increasingly
important factor when considering the long-term
health of the dentition. The prevalence and
distribution of cervical wear has been assessed in
several studies across the world. In fact, its occurrence
is steadily increasing (Janani, Palanivelu and Sandhya,
2020). Levitchet al. in a review of 15 studies carried
out between 1941 and 1991 reported prevalence of
cervical abrasions in range from 5% to 85% (Xhonga,
1977; Levitchet al., 1994). Cervical lesions have a
higher prevalence of 62% in Trinidad and 49% in
Japan and 45% in China (Smith and Marchan, 2008;
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Takeharaet al., 2008; Jiang et al., 2011). According to
the present literature available, it is not possible to
determine a unique etiological factor, but there is a
concern that it is a multifactorial condition (Teja,
Ramesh and Priya, 2018; Jose and Subbaiyan, 2020).
Cervical abrasions can cause tooth sensitivity, plaque
retention, caries incidence, structural integrity, and
pulp vitality, and poses challenges for successful
restoration (Manohar and Sharma, 2018) . Deep
cervical lesions is one of the bacterial tracks that can
cause the pulpal infection. They may extend into the
pulp cavity and result in infected pulp requiring
endodontic treatment although the pulp exposure from
cervical lesions is found to be 0-6% (Bergstréom and
Lavstedt, 1979). The aim of the study was to
determine the number and teeth distribution of
cervical abrasions requiring root canal treatment and
to evaluate its association with age and gender.

MATERIALS AND METHODS:

Study Design and setting:

In this cross sectional study, the data of 115 patients
having 173 teeth with cervical abrasions requiring root
canal treatment were collected from dental records of
Saveetha dental college. During data extraction all
information was anonymised and tabulated into a
spreadsheet. The study was commenced after approval
from the institutional review board. The study was
commenced after approval from the institutional
review board (Ethical approval number
SDC/SIHEC/2020/DIASDATA/0619-0320).

Selection of study population:
Inclusion criteria:
e Pain in the tooth with deep cervical abrasion
e PDL widening associated with deep cervical
abrasions
e Periapical lesion associated with deep cervical
abrasion
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Exclusion criteria: Descriptive statistics (frequency and percentage) and
e Class 5 dental caries involving pulp Inferential statistics (Fisher’s exact test for association
e Cervical abrasions requiring restorations of age with type of teeth involved and Chi Square test
e Asymptomatic tooth with cervical abrasions for gender with type of teeth involved) were done. The

results were presented in the form of graphs.
Subjects and Procedures:
Data collected from June 2019 to March 2020 RESULTS AND DISCUSSION:
consisted of 115 patients who required root canal
treatment for deep cervical abrasions in 173 teeth. The Out of the 173 evaluated in this study, the majority of
following data retrieved from the dental records: the teeth (61.27%) belonged to the age group of 40-60
Patient’s age, gender and tooth number . years, 28.32% belonged to age group >60 years and
Statistical analysis: the least (10.40%) belonged to age group <40 years
The statistical analysis was done using SPSS software [Figure 1].
version 20.0 (SPSS Inc., Chicago, IL, USA).

AGE

<40 YEARS
W 40-60 YEARS
=60 YEARS

Figure 1 : Pie chart representing the distribution of teeth with cervical abrasions requiring RCT based on age.
61.27% of teeth were in the age group of 40-60 years (Dark blue), 28.32% in the age group >60 years (Pink)
and 10.40% in the age group <40 years (Yellow).
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76.88% of the teeth belonged to males and 23.12% to ~ females [Figure 2].

GENDER

B FEMALE
O maLE

Figure 2 : Pie chart representing the distribution of teeth with cervical abrasions requiring RCT based on
gender. 76.88% of the teeth belonged to males (Purple) and 23.12% to females (Teal).

The distribution of teeth with cervical abrasions affected teeth were premolars (56.07%), followed by
requiring RCT showed that the more than half of the molars (23.70%) and anteriors (20.23%) [Figure 3].

TOOTH TYPE

I ANTERIORS
Bl FREMOLARS
W MOLARS

Figure 3 : Pie chart representing the distribution of teeth with cervical abrasions requiring RCT based on tooth
type. More than half, ie , 56.07% of the involved teeth were premolars (Red) , 23.70% were molars (Green) and
20.23% were anteriors (Blue).
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A significant association was found between the were affected more than molars and anterior teeth in
different age groups and type of tooth involved (P all the 3 age groups [Figure 4].
value- 0.030 >0.05; Fisher’s exact test). Premolars

ASSOCIATION OF TYPE OF TEETH INVOLVED WITH AGE

TYPE OF
TEETH

B ANTERIORS
B PREMOLARS
B MOLARS

NUMBER OF TEETH

<40 YEARS 40-60 YEARS =60 YEARS
AGE

Figure 4 : Bar graph representing the association between age and type of teeth with cervical abrasion requiring
RCT. X-axis denotes the age groups and Y axis denotes the number of teeth. Premolars (Red) were affected
more than molars (Green) and anterior (Blue) teeth in all the 3 age groups and this association between age and
type of teeth affected was statistically significant (P value- 0.030 >0.05; Fisher’s exact test).
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No significant association was found between gender
and type of teeth affected (P value- 0.219 >0.05; Chi

July-August 2020
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square test) [Figure 5].

ASSOCIATION OF TYPE OF TEETH INVOLVED WITH GENDER

80

NUMBER OF TEETH

FEMALE

GENDER

TYPE OF
TEETH

B ANTERIORS
B FPREMOLARS
B MOLARS

MALE

Figure 5 : Bar graph representing the association between gender and type of teeth with cervical abrasion
requiring RCT. X-axis denotes the gender and Y axis denotes the number of teeth. Premolars (Red) were the
most affected in both males and females. Molars (Green) were affected more than anteriors (Blue) in males
whereas in females anterior teeth were affected more than molars. However no significant association was
found between gender and type of teeth affected (P value- 0.219 >0.05; Chi square test).

As seen in Figure 1, the maximum number of cervical
abrasions requiring RCT was seen in the age group of
40-60 years. It was least in patients less than 40 years
of age. There was also a significant association
between age and type of tooth involved seen in this
study (P value- 0.030 >0.05; Fisher’s exact test)
[Figure 4]. The prevalence and distribution of cervical
wear has been assessed in several studies across the
world. It varies from 5% to 85% and increases with
age (Lussiet al., 1993; Telles, Pegoraro and Pereira,
2000; Borcicet al., 2004; Wood et al., 2008). This is
similar to the findings of previous studies that showed
that prevalence of cervical abrasions increases with
age (Bergstrom and Lavstedt, 1979; Levitchet al.,
1994; Borcic, Anic and Urek, 2004). The most likely
Published by: The Mattingley Publishing Co., Inc.

reasons for such distribution is the cumulative effect
of large number of etiological factors over a long
period of time, larger degree of gingival recession, a
smaller number of present teeth and thus a higher
occlusal load, loss of the protective mechanisms of the
natural dentition, reduced quality and quantity of
saliva, structural and microstructural changes in
enamel and dentin that are related to the aging process
(Kolaket al., 2018).

In this study, 76.88% of the teeth with cervical
abrasion inquiring RCT  belonged to males and
23.12% to females [Figure 2]. Premolars were the
most affected in both males and females. Molars were
affected more than anteriors in males whereas the

vice-versa was true in females. However no
2197
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significant association was found between gender and
type of teeth affected (P value- 0.219 >0.05; Chi
square test) [Figure 5]. Similar to our results, a study
conducted in Olivine also found increased cervical
wear in male miners (Shah, Razavi and Bartlett,
2009). Although it might be expected that males exert
greater tooth brushing force than females, no
differences have been reported in other studies
(Bernhardt et al., 2006).

There are conflicting results regarding which teeth are
the most commonly affected. Maxillary premolars and
mandibular premolars have been found to be most
often affected by cervical wear in previous studies
(Bader, McClure and Scurria, 1996). This is similar to
the results of study [Figure 3] as the premolars were
found to be the most commonly affected (56.07%).
Data from the literature suggest that cervical abrasions
can occur on any tooth as the enamel is very thin in
this region (Walter et al., 2014). But there is a strong
predilection for premolars, namely first premolars
(Borcicet al., 2004; Bernhardt et al., 2006). The
reason for this as suggested by various authors include
different theories such as frequent presence of
premature occlusal contacts on premolars, limited
protective effect by saliva, prolonged and strong
abrasive brushing effect because of central position in
dental arch, notable difference in cortical bone
thickness on the vestibular and oral side of the tooth,
cervical stress because of buccal cusps inclination
during lateral movements (Katranji, Misch and Wang,
2007).As vigorous brushing and highly abrasive
toothpaste have been implicated in the formation and
progression of cervical abrasions, electric brushes that
contain a sensor that can alert the user when it exceeds
the limit of the force allowed may be recommended
(Flores, 2018). It should also be noted that tooth
brushing could increase cervical abrasion if there are
acid substances in the oral environment; where, the
erosive agents promote the demineralization of the
tooth and facilitate the wear of the tissues, therefore
after exposure to acidic foods or gastric fluids should

Published by: The Mattingley Publishing Co., Inc.
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be avoided tooth brushing for at least 1 hour (Mandel,
2005).

The treatment of these lesions can be both
conservative and invasive depending on the severity of
the lesion. The non-invasive treatment is based on
recommendations or individualized instructions to the
patient, aimed at: dietary advice, the decrease in the
frequency of consumption of certain beverages and
foods, the control and management of parafunctional
habits, the instruction of right oral hygiene measures,
the use of fluorinated products, coupled with possible
reconstructive procedures of periodontal nature
(Watson and Burke, 2000; Castellanos, 2018).
However, when conservative treatment is insufficient
and cervical injury compromises the function and
aesthetics of the tooth, the restoration of the lesion is
necessary; which can be made with various materials
of direct use, such as: dental amalgam, conventional
ionomeric glass, resin-modified ionomer glass,
composite resin modified with ionomeric glass and
composite resin (Litonjuaet al., 2004). Currently, the
most common treatment for these lesions is restoration
with composite resin. Therefore, it is also important to
consider the impact of abrasion factors on this type of
material in the cervical third. De Moraes et al recorded
an average loss of 1% in composite resins and even
the nanohybrid and microhybrid composites showed
similar results, showing lower roughness and loss of
material (Moraeset al., 2008). Therefore clinicians
must analyze in detail the particular characteristics
inherent to the patient and the properties of each
restorative material, to select the most appropriate for
each case.ldentification of the risk factors is important
to modify the deleterious habits. Questioning patients
about their oral hygiene habits will involve detailed
analysis of the technique, frequency, types of
toothbrush and toothpaste. However deep cervical
abrasions requiring pulp therapy should be treated
with a crown after completion of root canal treatment
to prevent fracture as the cervical region of an
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endodontically treated tooth is subjected to various
forces, irrespective of the restorative material used.

CONCLUSION:

Within the limitations of this study, it can be said that
severe cervical abrasions that require root canal
treatment are more common in premolars and in
males, and the number and severity increases with
increasing age. When cervical abrasions are caught at
an early stage, they can be easily restored with
aesthetic materials preventing the progression of the
lesion to involve pulp requiring root canal treatment.
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