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Management of non-carious cervical lesions (NCCLs) still is a 
challenge in clinical practice. The diagnosis is the key to treat 
these lesions successfully. Aim/Case report: Therefore, the aim 
of this case report is to describe the diagnosis and treatment of 
generalized abfraction lesions associated to abrasion lesions 
of a 43 years old patient and to discuss considerations about 
the technique and materials to be used appropriately. After 
the diagnosis, a treatment plan with preventive and restorative 
approach was elaborated. The occlusal adjustment was 
performed to distribute the contact points and the patient 
was instructed in relation to tooth brushing habits. It was also 
recommended that the patient use a dentifrice with potassium 
nitrate for the control of sensitivity. For lesions over 1mm deep, 
the restorative treatment was performed using the self-etching 
adhesive system and nanohybrid composite by the stratification 
technique. Unsatisfactory restorations have been replaced. 
Occlusal splint was done and the patient was instructed to 
use the device every day overnight. One year after treatment, 
follow-up was performed. The appearance of new NCCLs was 
not observed. There was no progression of lesions smaller 
than 1 mm. There was no loss of restorations. All restorations 
were fully satisfactory and the patient reported absence of 
dentin hypersensitivity. Conclusion: The treatment performed 
besides being aesthetically satisfactory after 1 year resulted in 
the control of the disease, preventing the appearance of new 
lesions and guaranteeing a better quality of life to the patient.
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Introduction

The term non-carious cervical lesions (NCCLs) refers to the loss of dental tissue caused 
by processes that do not involve bacteria1. Its etiology is considered multifactorial and 
complex involving processes such as biocorrosion, abrasion and abfraction2. 

Dental biocorrosion is characterized by chemical dissolution of mineralized dental tis-
sues by acids of non-bacterial origin3. Abrasion, occurs by objects or substances that 
are in frequent contact with dental surfaces, such as toothbrushing and abrasive denti-
frices, resulting in mechanical wear4,5. The abfraction theory is based mainly on the con-
centration of tensions in the cervical areas, which cause flexion of the tooth resulting in 
microfractures and loss of dental6,7. Considering that occlusal forces may cause stress 
concentration, occlusal interferences, premature contact, bruxism and clenching could 
contribute to the etiology of NCCLs8. However, some studies have proposed a combina-
tion of occlusal tensions with abrasion and biocorrosion in the development of lesions, 
leading to a conclusion that the progression of abfraction may be multifactorial9,10. 

Clinical appearance of NCCLs can vary from soft depressions to large wedges or disc-
shaped lesions, characterized by uniform loss of hard tissue, predominantly on the 
buccal surfaces, independently of the affected teeth, near the cement-enamel junc-
tion (CEJ)11. These lesions may lead to biofilm growth and are often associated with 
irritation and gingival recession12, causing structural fragilities reflected in a poor root-
crown relationship and aesthetic complaints13. Also, NCCLs are a predisposing factor 
for dentin hypersensitivity (DH)14. DH is a painful condition that occurs when the den-
tin is exposed to the oral environment. DH is certainly a reflection of the cumulative 
exposure to causal agents, which is strongly related to age, with a higher incidence in 
the age group of 31-50 years, and, in older age groups, DH tends to decrease due to 
the repair processes of the pulp14. 

Successful prevention and management of abfraction or any NCCLs requires an 
understanding of the risk factors and how these factors change over time in individ-
ual patients15. Preventive interven tions may include counseling for changes in patient’s 
behav ior, such as diet, brushing technique, use of protective night guards to reduce 
clenching or bruxism, use of chewing gums to increase salivary flow, and/or to seek 
therapy or medical attention if there is a potential, intrinsic medical or mental condition15. 
Other treatment options include the following: monitoring of lesion progression, occlu-
sal adjustments, occlusal splints, techniques to alleviate hypersensitity, placement of 
restorations, and root coverage surgical procedures in combination with restorations15. 
Since NCCLs often involve the simultaneous loss of tooth structure and gingival reces-
sion the diagnostic assessment and treatment should be based on a multidisciplinary 
approach to periodontal and restorative aspects13. As treatment strategies may vary 
according to the type of gingival recession, marginal level and extent of NCCL, the clini-
cal characteristics of each defect should be considered prior to treatment13. 

The NCCLs restorative treatment improves oral hygiene maintenance by the patient. 
It also helps to decrease thermal sensitivity, improving aesthetics and strengthening 
teeth16. The most important criterion for restoration is retention and restoring these 
lesions represents a challenge in dentistry16,17. In most cases, lesions involve margins 
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on enamel and dentin and also due to the increased amount of scleral dentin, NCCLs 
present low permeability and hypermineralization, resulting in a surface that is not favor-
able for adhesion15,16. Along with restoration, a variety of treatment strategies have also 
been proposed as occlusal adjustments, occlusal plaques and elimination of parafunc-
tional habits18. Therefore, the aim of the present case report is to describe and discuss 
the current understanding of treatment for NCCLs  with a  preventive and  restorative 
approach, and to describe the techniques and materials indicated for such treatments.

Case Report
A 43 year old female presented to the clinic of Piracicaba Dental School, State Univer-
sity of Campinas - São Paulo, with aesthetic complaint of teeth and dental hypersen-
sitivity to thermal (cold) and air stimulus. For the diagnosis and treatment planning, 
full-mouth radiographs, a periodontal examination, and the fabrication of study casts 
were performed, and a full-mouth photograph was taken.

The patient present NCCLs on teeth 11 and 21 on the buccal surface, at a lower depth, 
polished and with no defined contour (Figure 1). Also presented NCCLs with dentin 
exposure, wedge-shaped or V-shaped with clearly defined internal and external angles 
located in the cervical region of the buccal surface of the teeth 13, 16, 24, 26, 34, 35, 
36, 44, 45 , 46, 47 (Figure 2a and 2b). Furthermore, the teeth 12, 14, 15, 23, 25 and 27 
had unsatisfactory Class V restorations due to bad adaptation at the margins of the 
underlying lesion (Figure 2a and 2b). In addition, all teeth had a highly polished buccal 
surface. Multiple gingival recessions were present in all teeth that presented cervical 
lesion. The patient reported the use of a rigid dental brush and the use of excessive 
force during brushing. Also, occlusal interferences, premature contact and the pres-
ence of unsatisfactory occlusal restorations on teeth 36, 45, 46 and 47 were observed 
(Figure 2c and 2d). The patient reported clenching in situations of stress and espe-
cially during the night.

Figure 1. Preoperative frontal view. Note the presence of a non-carious cervical lesion on the maxillary 
central incisor, the right lateral incisor, and the left premolar. Old resin restorations on right canines, left 
and right premolars showed ill-fitting margins.
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The operative dentistry team diagnosed chronic sensitivity due to loss of enamel tis-
sue and dentin exposure. The etiology of cervical lesions of the posterior teeth was 
considered multifactorial due to the association of abfraction and abrasion factors 
and characteristics. The cervical lesions of the anterior teeth were probably caused 
only by the abrasion process. After the diagnosis, a treatment plan with preventive and 
restorative approach was elaborated.

Preventive intervention and control of dental sensitivity

Preventive intervention was performed to aim controlling the etiological agent avoid-
ing the appearance of new lesions and the progression of existing lesions. Thus, 
the patient was instructed to perform brushing with vertical movements, using lit-
tle force and avoiding brushing for very long periods. For the treatment of sensitivity 
was indicated brushing 3 times daily using potassium nitrate dentifrice (Sensodyne 
Extra Fresh, SmithKline Beecham Consumer Heathcare, Berkshire, United Kingdom). 
To improve occlusal harmony and distribution of contact points, occlusal adjustment 
was performed by reduce heavy contacts and removing of premature contacts.

Restorative treatment

For the NCCLs of the teeth 11 and 21 only the monitoring of the lesion at regular inter-
vals is sufficient because they present less than 1 mm in depth. For the teeth 13, 16, 24, 
26, 34, 35, 36, 44, 45, 46, 47 the restorative treatment for rehabilitation of aesthetics and 

Figure 2. Initial clinical appearance of the posterior teeth. (a) NCCLs in the lower molars and premolars, 
superior canine and unsatisfactory restorations in the upper molar teeth. (b) NCCLs in the molars and 
premolars and unsatisfactory restorations in the upper second molar. (c) View of the occlusal contact 
points of maxillary teeth with excessive points of contact on the left side. (d) view of the occlusal contact 
points of the mandibular teeth with excessive points of contact on the posterior teeth on the left side.

A B

C D
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health due to structural loss was indicated. For this case report, the nanohybrid com-
posite Empress Direct (Ivoclar-Vivadent, Liechtenstein) was chosen. Firstly, dental pro-
phylaxis was performed using a mixture of stone powders and water, for the removal 
of the biofilm. After that, the choice of color was made by photopolymerization of small 
increments of composite resin on the vestibular surface of the tooth, close to the region 
to be restored and the color A3.5 was chosen for the dentin and A3 for enamel. Relative 
isolation of operative field was performed. A retracting wire was inserted into the gingival 
sulcus to expose the margin of the lesion and also to control the inflow of the crevicular 
fluid (Figure 3a). Also, were used high-power suckers, cotton rollers and front lip retractor. 
A self-etching adhesive system (Clearfil SE Bond, Kurary, Tokyo, Japan) was used. For this, 
just the enamel was conditioned with 35% phosphoric acid (Ultra-Etch, Ultradent Products 
Inc.) for 30 seconds (Figure 3b). The tooth was then washed with a water spray for 30 sec-
onds and dried with cotton ball. The primer of the adhesive system was actively applied 
for the time of 20 seconds (Figure 3c) followed by slight air drying and the application 
of two bond layers (Figure 3d). The photopolymerization was performed for 40 seconds 
using a LED light device (Radii Plus, SDI, Melbourne, Victoria, Australia).

In order to reduce the tension generated by the polymerization, the stratification 
technique was performed using small increments of composite resin with dentin 
characteristics, first the cervical margin and then the occlusal margin of the cavity 
(Figure 3e). After the dentin reconstruction, a layer of composite with enamel char-
acteristics was applied to the cavity with the aid of a brush to reduce the excesses 
and obtain a smooth and uniform surface (Figure 3f). After insertion, each incre-
ment was photopolymerized for 20 seconds, according to the manufacturer’s rec-
ommendation. After the final polymerization, the retraction wire was removed and 
the finishing procedures started.

Adhesive and resin excesses on the restoration margins were detected with an explor-
atory probe and removed with No. 12 scalpel blades and 2200F and 2200FF diamond 

Figure 3. Restorative procedures on the righ maxillary canine. (a) Retracting wire insertion. (b) Selective 
phosphoric acid etching of the enamel. (c) Self-etching adhesive system application (primer). (d) Self-
etching adhesive system application (bond). (e) Resin increase for dentin. (f) Resin increase for enamel.

A B C

D E F
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tips. The diamond tip 3082 was also used to remove superficial excesses. After 48 
hours, the finishing and polishing procedures were performed, using flexible disks 
with decreasing granulation (Figure 4a, 4b, 4c and 4d) and abrasive rubbers (Figure 5a, 
5b and 5c) until obtaining a highly smooth surface. For the polishing, silicon carbide 
brushes (Figure 5d) and polishing paste were used on felt disks (Figure 5e). In Fig-
ure 5f the final result of such procedures are shown, where was obtained a perfectly 
adapted, smooth, shiny and polished restoration, which mimics the natural tooth.

Figure 4. Finishing procedure of restoration. (a, b, c and d) Use of flexible disks with decreasing granulation.

A B

C D

Figure 5. Finishing and polishing procedures. (a, b and c) Finishing with abrasive rubbers. (d) polishing with 
silicon carbide brush. (e) polishing with paste on felt disk. (f) Final aspect of restoration.

A B C
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After restoration of NCCLs, Class V restorations were replaced for teeth 12, 14, 15, 23, 
25 and 27. Class I restorations of the teeth 36 and 47 and the Class II restoration of 
the tooth 45 were also changed. The tooth 46 presented a great loss of dental tissue, 
thus indicating the placement of a total crown. Endodontic retreatment, fiberglass pin 
cementation and a monolithic zirconia crown were performed. Class III restoration of 
the tooth 11 and Class IV of the tooth 21 were replaced due to staining. At the end of all 
restorative procedures, occlusal adjustment was again performed (Figure 6a and 6b).

Occlusal splints

After the end of all the restorations occlusal splint was done and the patient was 
instructed to use the device every day overnight (Figure 6d). 

Follow-up

One year after the end of restorations, the patient was contacted for follow-up.

When questioned about oral health the patient reported that the dental treatment 
performed resulted in a better quality of life mainly due to the absence of hypersen-
sitivity to thermal (cold) and air stimulus. The patient changed her brushing habits, 
performed the oral hygiene according to instruction and used the occlusal splint every 
day during the night.

During the clinical examination, the presence of new cervical lesions was not detected. 
It was observed that there was no progression of the lesions smaller than 1 mm of the 
teeth 11 and 21. All restorative procedures performed were aesthetically satisfactory. 

Figure 6. Final aspect of the restorations. (a) Occlusal view of maxillary teeth after termination of treatment 
showing well-distributed occlusal contact points (b) Occlusal view of mandibular teeth after treatment 
showing well-distributed occlusal contact points (c) Frontal view after treatment (d) Installation of the 
occlusal splints.

A B

C D



8

Mathias et al.

There were no losses of the restorations. All class V restorations were fully satisfac-
tory with perfectly matched edges and good surface polishing. Class I restorations of 
teeth 36 and 47 and tooth II class II also remained satisfactory without any malad-
justment, fracture or excessive wear of the restorative material. The total crown of the 
tooth 46 also remained intact (Figure 7).

Discussion
The NCCLs etiology is still controversial, abfraction lesions are believed to be caused by 
tooth flexure arising from cyclic and eccentric occlusal forces, besides parafunction8,19. 
Other modifying factors must be considered in the abfraction etiology as the composition, 
buffering capacity, flow rate, viscosity and pH of saliva8. These lesions are considered 
multifactorial, once according to traditional theory of abfraction etiology, the enamel micro 
cracks, formed by tensile stresses under non-axial loading, can predisposed the tooth tis-
sue to biocorrosion and abrasion8. However, the lack of clinical studies and the fact that 
NCCLs are often found in buccal faces of teeth, it reinforces the belief of some authors 
that the cause-effect relationship between the abfraction lesions and occlusal loading can 
not be confirmed15,16,20. Therefore, the clinicians often have difficulties in correctly diag-
nosing the lesions, which require a careful anamnesis to treat according to their etiology.

The first step on treatment of NCCLs lesions is to stop or prevent further progression 
of the lesions by controlling all potential etiologic factors that can be associated to 

Figure 7. Aspects of the restorations after 1-year follow up. (a) Frontal view of restoration in function after 
1-year placement. (b) Left view of restorations. The crown and Class V restorations well adapted. (c) Right 
view of restorations. Class V restorations without margin cracks and presenting good adaptation.

A

B C
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these lesions21. For this, the patient should be instructed to avoid the consumption of 
acid fruits and to perform brushing with vertical movements, using little force during 
short periods. Vertical brushing promotes three times less wear and tear than horizon-
tal brushing22. Also, a proper occlusal adjustment should be performed to eliminate 
premature contacts and promote a balanced occlusion, often requiring the replace-
ment of deficient occlusal restorations that do not allow adequate contact with the 
opposing tooth23. When the treatment is not based on the etiological agent, even 
though the lesion is restored, probably it can occurs the progression of the underlying 
lesion and consequently misalignment of the composite resin at the margins of the 
lesion, leading it to failure15. 

DH is associated to ageing, presence of NCCLs, premature contacts and frequent 
consumption of erosive fruit juices24. The treatment of DH still lacks a standard proto-
col to solve the patient discomfort. Because of this, recurrences are common25. Fre-
itas et al.25 reported that is more efficient to restore a tooth with moderate or severe 
DH as soon as possible instead of trying to desensitize it before the filling procedure. 
Besides, the choice of the desensitizing agent is important if the tooth will posteriorly 
be restored, because agents that contain sodium and calcium fluoride may reduce the 
bond strength of adhesives26. Therefore, no desensitizing agent was recommended 
for the patient in this study.

There are no consensus or guidelines in the literature about when abfraction lesions 
should be restored15. However, when these lesions are less than 1 mm in depth, 
according to Shetty et al.27 no restorative procedure is necessary, only monitoring at 
regular intervals. Because of this, the NCCLs of the patient’s teeth 11 and 21 were 
not restored. The advantages in restoring the NCCLs are: better maintenance of oral 
hygiene by the patiente, decreasing of thermal sensitivity, improvement of esthetics 
and strengthening of the teeth27. 

One of the challenges in restoring these lesions is the difficulty with moisture control15. 
Relative isolation of operative field was preferred in this case report, because it was nec-
essary to completely visualize the dentogengival regions, which would not be possible 
with the absolute isolation. In addition, the teeth to be restored presented lesions at the 
gingival level and did not present hard tissue for the retention of the staples.

Clinical studies have shown that NCCLs restorations have higher rate of failure in the 
cervical area, due to constant deformation of the tooth caused by parafunctional hab-
its of the patient28. Also, NCCLs lesions have large amount of sclerotic and hypermin-
eralized dentin that affect it permeability for adhesives agents15,16. Therefore, another 
important criterion for these kind of restoration is the retention16. While some studies 
have shown no difference between retention rates of etch-and-rinse and self-etch adhe-
sives after short and long-term clinical29,30, others have shown that self-etch adhesives 
should be preferred as long as the enamel is conditioned with phosphoric acid15,28. 

Restorative materials with low modulus of elasticity should be the first choice to 
restore abfraction lesions15,16,31. When the aesthetic is not a concern, glass ionomer 
should be used, because these restorations revealed the best results in the context 
of clinical effectiveness15,27. However, methacrylate-based composites are usually the 
first choice to restore these lesions, being the gold-standard, due to their mechanical 
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properties and better esthetic compared to glass ionomers32. Microfilled compos-
ites demonstrate a greater elasticity than hybrid composites, even presenting excel-
lent polishing properties16. Because of this, a nanohybrid composite was selected 
to restore the patient’s lesions, due to its excellent mechanical properties and good 
polishing. The polishing procedure is important to decrease the biofilm adhesion on 
these restored surfaces, avoiding inflammation and gingival recession13. 

Because of the association between occlusal stress and abfraction lesions, occlu-
sal splints have been proposed as an alternative and conservative treatment for the 
management of abfraction lesions, to reduce the amount of nocturnal bruxism or 
clenching and to preserve the restorations33. Besides, the use of occlusal splints can 
avoid other damages for dental, periodontal and musculoskeletal tissues, caused by 
nocturnal parafunctional activity33. 

To achieve the success of NCCL lesions treatment it is necessary to identify correctly 
the etiology of the lesion, to act on them and to carefully select the restorative materi-
als to be used. Also, it is important to consider the patient’s oral hygiene and follow-up 
should be performed for long-term maintenance of restorations. 

The follow-up session was performed 1 year after treatment. It is advisable to mon-
itor the progression of these lesions at regular intervals without any treatment inter-
vention15. The assessment of lesion activity can be performed every 6 months to 
12 months and during regular hygiene visits15. There was no progression of lesions 
smaller than 1 mm and no new lesions appeared. The orientation of brushing habits, 
occlusal adjustment and occlusal splints were determinant for this.

There were no losses of any of the class V restorations performed. Cervical lesions 
do not provide micromechanical retention and an ineffective adhesion may result in 
the loss of the restoration. This type of substrate is a single substrate probably not 
found in any other region of the mouth34. Lesions are often characterized by the pres-
ence of physiologically and pathologically altered scleral dentin, resulting in partial 
or complete obliteration of the dentinal tubules. These lesions present a complex 
structure with high variability of tubule occlusion34. Because of such characteristics, 
bond strengths to NCCL have consistently been reported to be 20% -50% lower than 
bonds made to sound dentin34. Nevertheless, in this clinical case the restorative pro-
tocol used resulted in a satisfactory performance after 1 year with perfectly adapted 
restorations and with good surface polishing, due to the focus on NCCLs etiology 
and adequate restoration technique performed. In addition, the restorative procedure 
resulted in the absence of DH, since restorative treatments of NCCLs help to decrease 
the thermal sensitivity16.

NCCLs still represent a challenge for clinical practice and the accurate diagnosis and 
the choice of proper treatment is the key of success for theses lesions. The restorative 
treatment must be considered for dentin hypersensibility and for the re-establishing 
of dental esthetics. However, a good finishing and polishing is essential for gingival 
health. Overall, the treatment of NCCLs should be based on its etiology.
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