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Abstract---Background and Aim: Non-carious cervical lesions (NCCLs)
are defined as any deterioration of the tooth tissue in terms of
abrasion, composition, and erosion during normal and/or pathological
function. The present study aimed to assess different etiological
causes of cervical lesions among patients without caries in the
population of Lahore, Pakistan. Materials and Methods: A cross-
sectional analytical study was carried out on 62 patients aged 16-60
years in the Department of Dentistry of a Tertiary Care Hospital of
Lahore, Pakistan from July 2022 to December 2022. Patients were
categorized into two groups: Group-I (Non-carious dental lesions
patients) and Group-II (without non-carious dental lesions patients).
All the patients underwent clinical examinations and answered a
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questionnaire which included inquiries related to oral hygiene,
personal impressions, eating habits, teeth appearance and
functionality, and it also emphasized on the different etiologies of non-
carious dental lesions.Results: Out of the total 62 patients, the study
and the control groups consisted of 38 (61.3%) and 24 (38.7%)
patients respectively. Age-wise distribution of the patients was as
follows: 19 (30.6%) in 16-30 years, 12 (19.4%) in 31-45 years, and 31
(50%) in 46-60 years. The incidence of non-carious cervical lesions
was significantly higher in males 79% (n=30) than females 21% (n=8).
The incidence of vertical, circular and horizontal tooth brushing
methods was 33%, 50%, and 17% respectively. The dentinal
sensitivity at the cervical region has been detected in 46.7% patients
as compared to mno dentinal sensitivity in 53.3% patients.
Conclusion: The present study observed several etiological causes
such as eating habits, bruxism and improper tooth brushing
techniques which were found to be significantly associated with non-
carious cervical lesions.

Keywords---cervical lesions, etiological causes, bruxism, tooth
brushing techniques, dentinal sensitivity.

Introduction

Complicated and multi-factorial etiologies such as abfraction, abrasion and
erosion contribute to the development of Non-carious cervical lesions (NCCLs) [1,
2]. Tooth flexure caused by occlusal loading forces at the cervical region leads to
tooth tissue’s loss by micro fractures which in turn leads to the formation of these
lesions [3]. Numerous investigations have reported that NCCLs’ development is by
the abrasion of teeth which is rendered as to be the primary cause [4, 5]. With
advancement of age, the issue of keeping the teeth intact for a longer duration by
these patients is an important issue faced by majority of the dentists. Therefore,
tooth associated wear and NCCLs are becoming more common and critical
highlights for patient care in the routine clinical practice [6]. The cemento-enamel
interface loss without caries leading to the destruction of tooth structure is
distinguished as NCCLs [7, 8]. The root fracture, hypersensitivity, cosmetic issues
and plaque retention are the major oral health issues in NCCLs’ patients [9]. A
previous investigation reported that the incidence of NCCLs varied from 5% to
85% among the adult population [10].

NCCLs have got a complex etiology comprising of a relationship between occlusal
tension, friction generated by abrasion and attrition type of tooth wear and acids
inducing the erosion [11]. There are several types of loads that put a strain on the
dental structures while they are in an occlusal stress. A cyclic load is one of the
examples that can occur during mastication [12]. A malocclusion can induce
occlusal problems readily. According to a study, malocclusion can affect the
quality of life and the appearance of the teeth of an individual in 56% of the
population [13]. The number of individuals seeking orthodontic surgery because
of NCCLs is growing with every passing day. Erosive tooth wear (ETW) is the loss
of morphology and normal tooth surface structure by acids. The cusp’s and
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occlusal plane’s flattening are typical alterations in ETW found on the occlusal
surfaces of the affected teeth [14]. Surface flattening and gingival edge’s
undamaged rim formation are common symptoms of ETW found on the smooth
surfaces of teeth. Also, concavities may form at these sites, which are often wider
than deep [15]. NCCLs are prevalent clinical disorders that can have a negative
impact on the structural integrity, pulpal vitality, dentinal sensitivity and the
overall morphology of the teeth involved [16, 17]. The current study aimed to
relate etiological variables to non-carious cervical lesions (NCCLs) in patients who
did not have dental caries.

Methodology

A cross-sectional analytical study was carried out on 62 patients aged 16-60
years in the Department of Dentistry of a Tertiary Care Hospital of Lahore,
Pakistan from July 2022 to December 2022. Patients were categorized into two
groups: Group-I (Non-carious dental lesions patients) and Group-II (without non-
carious dental lesions patients). All the patients underwent clinical examinations
and answered a questionnaire which included inquiries related to oral hygiene,
personal impressions, eating habits, teeth appearance and functionality, and it
also emphasized on the different etiologies of non-carious dental lesions. The
sample size was calculated based on the confidence interval of 95% and margin of
error of 5%. The final sample size was 62.

Results

Out of the total 62 patients, the study and the control groups consisted of 38
(61.3%) and 24 (38.7%) patients respectively. Age-wise distribution of the patients
was as follows: 19 (30.6%) in 16-30 years, 12 (19.4%) in 31-45 years, and 31
(50%) in 46-60 years. There were 45 (72.6%) male and 17 (27.4%) female study
participants in totality. The incidence of non-carious cervical lesions was
significantly higher in males 79% (n=30) than females 21% (n=8). The incidence of
vertical, circular and horizontal tooth brushing methods was 33%, 50%, and 17%
respectively. The dentinal sensitivity at the cervical region has been detected in
46.7% patients as compared to no dentinal sensitivity in 53.3% patients. The
demographic details of the patients are shown in Table-I. Frequency of carbonated
drinks and sweets’ consumption is shown in Table-II. Different types of tooth
brushing techniques are represented in Figure-I. Table-III shows the distribution
of patients based on the presence of bruxism and hypersensitivity.

Table I
Demographic details of the patients

Characteristics (n) (%)
Age Groups (years)
16-30 19 (30.6)
31-45 12 (19.4)
46-60 31 (50)
Gender
Male 45 (72.6)

Female 17 (27.4)



636

Table II
Frequency of carbonated drinks and sweets’ consumption
Frequency Study group (n=38) (%) Control group (n=24) (%)
Once/week 3(7.9) 2 (8.3)
Twice/week 5 (13.2) 2 (8.3)
Thrice/week 1(2.6) 2 (8.3)
Four times/week 1(2.6) 0 (0)

Once/day 10 (26.3) 5 (20.8)
2-3 times/day 10 (26.3) 8 (33.3)

H Vertical tooth brushing method
m Circular tooth brushing method
I Horizontal tooth brushing method

Figure I. Different types of tooth brushing techniques

Table III

Distribution of patients based on the presence of bruxism and hypersensitivity
Characteristics Study group (n=38) Control group (n=24)

Bruxism

Present 16 6

Absent 22 18
Hypersensitivity

Present 14 15

Absent 24 9

Discussion

The present study mainly focused on the etiological causes of cervical lesions
among patients without caries and found that eating habits, bruxism and
improper tooth brushing techniques were the different etiologies associated with
the non-carious cervical lesions (NCCLs). The erosive tooth wear (ETW)
occurrence has been investigated around the globe [18]. This (ETW) is common in
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many parts of the world, including Europe [19]. A recent study reported that at
least one tooth with advanced erosive tooth wear (ETW) was found in
approximately 30% of the population of 16 years to 30 years cases mostly [20].
Adults in the modern society are reported to seek malocclusion correction in large
numbers and it has become the fastest rising demand of the current era [21].

A variety of theories have been proposed to characterize the etiology of NCCLs,
with the relationship of occlusal stress factors, corrosion and friction being among
them mostly [22]. The dental structure’s weakness is basically caused by
malocclusion and occlusal interferences enhancing the stress concentration in
the cervical area. This stress concentration is basically increased by numerous
factors such as age, orthodontic movement type, root length, surgery time span,
and severity of malocclusion, root length and bone loss amount [23]. Another
study considered other variables such as gender, craniofacial pattern and the
type of malocclusion that influences the NCCLs’ prevalence [24]. It was
hypothesized that occlusal abnormalities combined with craniofacial
characteristics would cause tension in the neck region of the tooth. Nonetheless,
none of these variables had any effect on the occurrence of NCCLs during the
scenario of an orthodontic surgery. A previous study reported that with age
advancement, the person’s overall bodily metabolism slows down. Consequently,
more time is required to achieve the desired surgical outcomes [25].

Regurgitation of stomach contents into the mouth is one of the reasons for ETW
(erosive tooth wear), however for higher risk, regular regurgitation over a
prolonged period of time is required. Bio-corrosion has been recommended as a
term to encompass all kinds of chemical, biological, and electrochemical
deteriorations occurring in/on the tooth structure [26, 27]. ETW lesions can
penetrate dentin and must be differentiated clinically and on the histological
grounds from attrition, which is induced by opposing tooth activity and results in
the formation of lesions which are often flat, sharply edged and shiny [28]. Solid
or liquid ingestion behaviors such as sucking short and infrequent swallows or
holding the liquid in the oral cavity should be avoided [29]. The straw use is
recommended because it prevents the anterior teeth from coming into direct
contact with the ingested liquid and it goes straight into the esophagus via the
oro-pharynx [30, 31].

Numerous investigations have reported that the major risk factor in any food
material (solid or liquid) is its pH and the erosive potential of it could be
determined by the concentration of calcium ions present in the tooth structure
which acts as a major protective factor against any possible ETW. Moreover, tooth
structure loss induced by tooth brushing is time dependent and appears to be
affected by a variety of parameters such as action duration, frequency and
brushing force as well as its technique [32]. Dentinal sensitivity is usually
associated with non-cariogenic dental lesions. A brief, acute pain like response to
a stimulus is referred to as dentinal hypersensitivity. As per the literature search,
tooth sensitivity may be a transitory sign of abfraction lesions in their early stages
[33]. The dentinal remineralization and abfraction’s chronic nature slowly reduces
the sensitivity of the affected tooth [34]. Abfraction’s clinical symptoms appear to
rely on the nature and underlying etiological cause’s severity [35].
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Conclusion

It has been observed that several etiological causes such as eating habits,
improper tooth brushing technique and bruxism are associated with non-carious
cervical lesions such as dental tissue erosion, attrition, abfraction and abrasion.

References

1.

10.

11.

12.

13.

Marinescu IR, Popescu SM, Raghici EC, Scrieciu M, Mercut V, Turcu AA,
Nicola AG. Etiological aspects of non-carious dental lesions. Current Health
Sciences Journal. 2017 Jan;43(1):54.

Nascimento MM, Dilbone DA, Pereira PNR, Duarte WR, Geraldeli S, Delgado
AJ. Abfraction lesions: etiology, diagnosis and treatment options, Clinical,
Cosmetic and Investigational Dentistry; 2016; 8: 79-87.

Carvalho TS, Colon P, Ganss C, Huysmans MC, Lussi A, Schlueter N,
Schmalz G, Shellis RP, Tveit AB, Wiegand A. Consensus report of the
European Federation of Conservative Dentistry: erosive tooth wear-diagnosis
and management, Clin Oral Invest; 2015; 19(7):1557-1561.

Jaeggi T, Lussi A. Prevalence, incidence and distribution of erosion. In: Lussi
A, Ganss C (Eds): Erosive tooth wear-from diagnosis to therapy, Monographs
in Oral Science; 2014, vol 25, Karger, Basel, 55-73.

Bartlett D, Lussi A, West NX, Bouchard P, Sanz M, Bourgeois D. Prevalence
of tooth wear on buccal and lingual surfaces and possible risk factors in
young European adults. J Dent; 2013; 41(11):1007-1013.

Salas MM, Nascimento GG, Vargas-Ferreira F, Tarquinio SB, Huysmans MC,
Demarco FF. Diet influenced tooth erosion prevalence in children and
adolescents: results of a meta-analysis and meta-regression, J Dent; 2015;
43(8):865-75.

Levrini L, Di Benedetto G, Raspanti M. Dental wear: a scanning electron
microscope study. Biomed Res Int; 2014; 2014:340425.

Wada I, Shimada Y, Ikeda M, Sadr A, Nakashima S, Tagami J, Sumi Y.
Clinical assessment of non-carious cervical lesion using swept-source optical
coherence tomography, J Biophotonics; 2015;8(10):846-854.

Soares PV, Machado AC, Zeola LF, Souza PG, Galvao AM, Montes TC, Pereira
AG, Reis BR, Coleman TA, Grippo JO (2015) Loading and composite
restoration assessment of various non-carious cervical lesions morphologies -
3D finite element analysis. Aust Dent J 60:309-316

Senna P, Del Bel Cury A, Rosing C (2012) Non-carious cervical lesions and
occlusion: a systematic review of clinical studies. J Oral Rehabil 39:450-462
Turssi CP, Binsaleh F, Lippert F, Bottino MC, Eckert GJ, Moser EAS, Hara AT
(2019) Interplay between toothbrush stiffness and dentifrice abrasivity on the
development of non-carious cervical lesions. Clin Oral Investig 23:3551-3556.
Kolak V, Pesi¢ D, Melih I, Lalovic M, Nikitovic A, Jakovljevic A (2018)
Epidemiological investigation of non-carious cervical lesions and possible
etiological factors. J Clin Exp Dent 10:e648-e656

Yoshizaki KT, Francisconi-Dos-Rios LF, Sobral MAP, Aranha ACC, Mendes
FM, Scaramucci T (2017) Clinical features and factors associated with non-
carious cervica; lesions and dentin hypersensitivity. J Oral Rehabil
44(2):112-118.



14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

24.

25.

26.

27.

639

Alvarez-Arenal A, Alvarez-Menendez L, Gonzalez-Gonzalez I, Alvarez-Riesgo
JA, Brizuela-Valasco A, deLlanos-Lanchares H (2019) Non-carious cervical
lesions and risk factors: a casecontrol study. J Oral Regabil 46:65-75.
Abdalla R, Mitchell RJ, Ren YF (2017) Non-carious cervical lesions imaged by
focus variation microscopy. J Dent 63:14-20

Que K, Guo B, Jia Z, Chen Z, Yang J, Gao P A cross-sectional study: non-
carious cervical lesions, cervical dentin hypersensitivity and related risk
factors. J Oral Rehabil 40:24-32

Kitasako Y, Sasaki Y, Takagaki T, Sadr A, Tagami J (2015) Age specific
prevalence of erosive tooth wear by acidic diet and gastro esophageal reflux in
Japan. J Dent 43:418-423.

Kitasako Y, Sasaki Y, Takagaki T, Sadr A, Tagami J (2017) Multi-factorial
logistic regression analysis of factors associated with the incidence of erosive
tooth wear among adults at different ages in Tokyo. Clin Oral Investig
21:2637-2644.

Teixeira DNR, Zeola LF, Machado AC, Gomes RR, Souza PG, Mendes DC,
Soares PV (2018) Relationship between non-carious cervial lesions, cervical
dentin hypersensitivity, gingival recession, and associated risk factors: a
cross-sectional study. J Dent 76:93-97.

Sawlani K, Lawson NC, Burgess JO, Lemons JE, Kinderknecht KE, Givan DA,
Ranp L (2016) Factors influencing the progression of non-carious cervical
lesions: a 5-year prospective clinical evaluation. J Proshet Dent 115(5):571-
577.

Heasman PA, Holliday R, Bryant A, Preshaw PM (2015) Evidence for the
occurrence of gingival recession and non-carious cervical lesions as a
consequence of traumatic tooth brushing. J Clin Periodontol
42(Suppl.16):S237-S255

Lobbezoo F, Ahlberg J, Glaros AG, Kato T, Koyano K, Lavigne GJ, de Leeuw
R, Manfredini D, Svensson P, Winocur E (2013) Bruxism defined and graded:
an international consensus. J Oral Rehabil 40(1):2-4.

Gomes RR, Zeola LF, Barbosa TA, Fernandes Neto AJ, de Araujo Almeida G,
Soares PV. Prevalence of non-carious cervical lesions and orthodontic
treatment: a retrospective study. Progress in Orthodontics. 2022 Dec;
23(1):1-7.

Hsieh CC, Lee CH, Li MC, Hong MY, Chi CH, Lee CC. Empirical third-
generation cephalosporin therapy for adults with community onset
Enterobacteriaceae bacteraemia: impact of revised CLSI breakpoints.
International journal of antimicrobial agents. 2016 Apr 1;47(4):297-303.
Teixeira DN, Thomas RZ, Soares PV, Cune MS, Gresnigt MM, Slot DE.
Prevalence of non-carious cervical lesions among adults: A systematic review.
Journal of dentistry. 2020 Apr 1; 95:103285.

Zuza A, Racic M, Ivkovic N, Krunic J, Stojanovic N, Bozovic D, Bankovic-
Lazarevic D, Vujaskovic M. Prevalence of non-carious cervical lesions among
the general population of the Republic of Srpska, Bosnia and Herzegovina.
International dental journal. 2019 Aug 1; 69(4):281-8.

Wu JL, Liu YF, Peng W, Dong HY, Zhang JX. A biomechanical case study on
the optimal orthodontic force on the maxillary canine tooth based on finite
element analysis. Journal of Zhejiang University Science B. 2018 Jul;
19(7):535-46.



640

28.

29.

30.

31.

32.

33.

34.

35.

Dutra SR, Pretti H, Martins MT, Bendo CB, Vale MP. Impact of malocclusion
on the quality of life of children aged 8 to 10 years. Dental press journal of
orthodontics. 2018 Mar; 23:46-53.

Medeiros TL, Mutran SC, Espinosa DG, do Carmo Freitas Faial K, Pinheiro
HH, D’Almeida Couto RS. Prevalence and risk indicators of non-carious
cervical lesions in male footballers. BMC oral health. 2020 Dec; 20(1):1-9.
Justus R. Iatrogenic Effects of Orthodontic Treatment. New York. 2015.
Ackerman JL, Nguyen T, Proffit WR. The decision-making process in
orthodontics. Graber LW, Vanarasdall RL, Vig KWL (edi). Current principles
and techniques. 5th ed. St. Louis: Mosby. 2011 Jul 14:3-58.

Silva AG, Martins CC, Zina LG, Moreira AN, Paiva SM, Pordeus IA, Magalhaes
CS. The association between occlusal factors and noncarious cervical lesions:
a systematic review. Journal of Dentistry. 2013 Jan 1; 41(1):9-16.
El-Marakby AM, Al-Sabri FA, Alharbi SA, Halawani SM, Yousef MTB (2017)
Noncarious Cervical Lesions as Abfraction: Etiology, Diagnosis, and
Treatment Modalities of Lesions: A Review Article. Dentistry 7: 438.
doi:10.4172/2161-1122.1000438.

Nasullayevna HN, Shuxratovna TX. Modern aspects of etiology, pathogenesis,
diagnostics and treatment methods of increased sensitivity of dental hard
tissues. 2022 Nov 17;1(3):493-7.

Alam M, Shah SM, Alam L, Shah PJ, Bibi A. The Relation between Non-
Carious Cervical Lesions and Possible Etiological Factors-A Study from a
Tertiary Care Setting of Pakistan. Pakistan Armed Forces Medical Journal.
2022 May 31;72(SUPPL-2):S136-39.

Roberts WE, Mangum JE, Schneider PM. Pathophysiology of
demineralization, part [: attrition, erosion, abfraction, and non-carious
cervical lesions. Current Osteoporosis Reports. 2022 Feb;20(1):90-105.



