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Abstract: Non-carious cervical lesions (NCCLs) are considered the irreversible losses of dental hard
tissues at the cemento–enamel junction, in the absence of acute trauma and dental caries. The aim of
this study was to highlight the presence of NCCLs in cervical areas based on specific macroscopic
aspects in order to establish their clinical form, size and location and to confirm the role of optical
coherence tomography (OCT) examination in the early diagnosis of these lesions. For this study,
52 extracted teeth were used, which did not have endodontic treatments, fillings or carious lesions in
the cervical area. All teeth were examined macroscopically and OCT was used to evaluate the degree
of occlusal wear, the presence and clinical form of NCCLs. Most NCCLs were identified on the buccal
surfaces of the premolars. The most frequently encountered clinical form was the wedge-shaped
form, with a radicular location. NCCLs present most frequently in the wedge-shaped form. Teeth that
presented several NCCLs were identified. The OCT examination is an adjunct method to evaluate
the clinical forms of NCCL.

Keywords: non-carious cervical lesions; wedge shaped; optical coherence tomography

1. Introduction

Non-carious cervical lesions (NCCLs) are defined as the irreversible loss of dental hard
tissues at the cemento–enamel junction, in the absence of acute trauma and the infectious
component attributed to carious pathologies [1,2]. Currently, these lesions are considered
to have a multifactorial etiology, which includes biocorrosion (erosion), friction (abrasion)
and stress (abfraction) [1,3,4].

The non-carious loss of hard dental tissues was first mentioned in the literature by
Dr. Hunter in 1778 [5]. In 1894, Zsigmondy described the wedged-shaped lesions located
in the cervical area of the teeth, preferentially on the buccal surfaces of anterior maxillary
teeth [6]. In 1991, Grippo [7] introduced for the first time the term “abfraction” to name
these lesions.

In 2019, a group of experts from the European Organization for Research on Dental
Caries and the Cariology Research Group of the International Association for Dental
Research (IADR) met in a workshop organized in Frankfurt with the aim of defining the
terminology of erosive tooth wear and dental caries. They unanimously established that
the term “abfraction” should not be used anymore because there is not enough information
to demonstrate that this form of dental wear is determined by a single process [8]. Despite
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their recommendation, the term is still used, suggesting the role of occlusal stress in the
etiology of these lesions [9–12].

NCCLs can be present in all age groups, but clinical studies have shown an increase
in the prevalence and severity of these defects in elderly patients, by summing up the
effects of etiological factors [13–15]. The prevalence of NCCL has an average worldwide
value among adult patients of 46.7% and varies between 5 and 85% [2]. The large variation
in the prevalence reported in studies from specialized literature can be attributed to the
examination techniques used and the criteria for classifying the lesions. Some studies
refer to NCCLs as a whole, while other studies separately report cervical erosions, cervical
abrasions and abfractions. According to Rees [16] and Grippo [17], all these clinical forms
should be included in NCCLs.

Thus, for the prevalence of NCCLs as a whole, the studies carried out by Zi Yun Lai in
2015 [18], Que in 2013 [19], Hirata in 2010 [20] and Jakupovic in 2010 [21], are relevant in
terms of the number of evaluated subjects and age groups.

NCCLs particularly influence the patient’s oral status, by affecting the dental aesthetics,
producing dentine hypersensitivity, and because of the evolution of these lesions, the risk
of teeth fracture increases [22–24].

Although several strategies have been proposed for the management of NCCLs, in
practice they are applied differently, most likely due to the lack of knowledge of the
etio-pathogenesis and prognosis of these lesions with/without treatment [25,26].

The diagnosis of NCCLs is made based on an examination by visual inspection
and various magnification systems (loupe, microscope, intra-oral camera) and are of real
use [27–29]. Grippo and Soares proposed the description of NCCLs based on the character-
istics of macro- and micromorphology [30].

Macromorphology includes aspects that can be identified clinically, through direct
visualization of the NCCL, such as shape (geometry), size and location. Regarding the
location of NCCLs, most specialists have described the possibility of finding these lesions
especially on the buccal surfaces. Few studies have identified NCCLs on other axial
surfaces, or several such lesions on the same tooth [7,25,31,32].

Micromorphology includes aspects that can be identified through histological and
microscopic examinations of the tissues affected by these lesions, such as the surface texture
and the presence/absence of sclerotic dentin [30].

The optical coherence tomography (OCT) investigation is a new, adjunctive, non-
invasive imaging method, which has attracted the interest of specialists due to the multiple
benefits it brings to the examination of hard dental structures. Through the OCT examina-
tion of teeth, data can be obtained about the quantity and quality of dental hard tissues, in
real time, without X-ray irradiation, and micromorphological elements of dental lesions can
also be observed [33,34]. Through OCT examination, it is even possible to differentiate the
various forms of dental wear [35]. OCT was introduced in dentistry for the study of hard
and soft tissues. Currently, it can be used in in vivo or in vitro studies, to highlight quanti-
tative and qualitative changes in the tissues of the oral cavity, having applications in the
early diagnosis of dental caries, dental wear and the progression of periodontal disease [36].
The OCT examination can even be used in the early diagnosis of oral cancer [35].

However, there are few studies that use OCT examinations for the diagnosis of NCCLs,
especially by examining the cervical area on all axial surfaces, due to the limited accessibility
of this medical device [31,37–39].

The aim of this study was to highlight the presence of NCCLs in cervical areas based
on specific macroscopic aspects in order to establish their clinical form, size and location
and to confirm the role of OCT examination in the early diagnosis of these lesions.

2. Materials and Methods
2.1. Teeth Prevelation and Preparation

The study was carried out on 112 teeth that were extracted from 56 patients aged
between 30 and 65 years, who presented themselves for diagnosis and treatment at the
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Dental Prosthetics Clinic of the Faculty of Dentistry, University of Medicine and Pharmacy
of Craiova, in January–February 2023. The extracted teeth were: 28 lower incisors, 12 upper
incisors, 2 upper canines, 3 lower canines, 20 upper premolars, 16 lower premolars, 13 upper
molars and 18 lower molars.

The study was approved by the Ethics Committee of the University of Medicine and
Pharmacy from Craiova, Romania (no.55/16.02.2023). All patients included in the study
provided written informed consent regarding the dental treatment presented and for the
participation in the study.

The inclusion criteria were: (1) the patient’s consent to participate in the study, (2) the
teeth to be extracted had severe damage to the periodontal tissues or various dental diseases
for which conservative treatment could not be performed.

The exclusion criteria were: the presence of fillings, endodontic treatment or carious
lesions in the cervical area.

For the study we atraumatically extracted teeth, and then disinfected them by keeping
them in a peroxide solution 10% for 10 min to eliminate organic residues. Each tooth was
cleaned by ultrasonic scaling and curettage. The teeth were kept in NaCl 0.9% until the
examinations were carried out to avoid their dehydration [31,35]. Extractions, disinfection,
cleaning and storing the teeth were carried out by 2 dentists, a coordinator and an operator,
specialists in the field of dental wear, respecting the described work protocol for each tooth.

Each tooth was examined macroscopically, at the occlusal surface and in the cervical
areas of the axial surfaces, and subsequently, was examined using OCT at the level of the
cervical areas.

2.2. Macroscopic Examination

At the level of the occlusal surfaces, the presence of lesions and the wear score was
recorded based on the Smith and Knight index [40].

At the level of the cervical surfaces, the presence of NCCLs was recorded. For the teeth
that presented NCCLs, the affected axial surface, the anatomical locations of the lesions,
their shape and depth were recorded.

The location of the NCCL was assessed based on the recommendations of Grippo and
Soares, who referred to evaluating the degree of interest in the dental hard tissues and the
location at the level of the crown and/or root [30].

To determine the shape of the NCCL, the walls of the lesion were identified: the
coronal wall, from the occlusal surface of the tooth and the gingival wall, from the vicinity
of the cervical region [30]. Depending on the angle formed by the two walls, the lesions
were classified into two patterns: wedge shaped with a sharp angle and saucer shaped
with a rounded angle [3,22,34].

The depth of the NCCL was assessed based on the perpendicular starting from an
imaginary line which is considered to be parallel to the long axis of the tooth, which joins
the coronal and gingival edges of the lesion, to the deepest point of the lesion [21,30].
The depth measurement was made by the same operator using a millimeter-graduated
periodontal probe.

For each tooth, during the macroscopic examination, photos of the occlusal surface
and axial surfaces were taken using a Canon DSLR 600EOS (Tokyo, Japan). The photos
were stored as JPG images. All photos were taken, processed and interpreted by the
same operator.

2.3. OCT Examination

For the OCT investigation of the cervical areas of the selected teeth, each tooth was
fixed in silicone material of high consistency (Zetaplus L Intro KIT, Zhermack, Badia
Polesine, Italy), in such a manner that only one surface at a time was exposed for the
OCT examination. To carry out this study, the Thorlabs Swept Laser Source OCT system
(OCS1300SS, Thorlabs) was used, which has a laser beam with a spectral band of 100 nm, a
wavelength of 1310 nm and an average power of 12 mW [41,42]. The examination of the
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samples was carried out on a depth of 2.5 mm and a length of 10 mm. The OCT examination
was performed by a specialist in the field of biophysics.

For each tooth, during the OCT examination of the cervical areas, 2D OCT images
were obtained, which were stored as JPG files. The images were interpreted by 3 operators:
the biophysics specialist and 2 dental wear specialists.

The criteria for identifying NCCLs by OCT examination were lack of OCT signal at
the periphery of dental hard tissues; areas of structural alteration of dental hard tissues in
the form of a bright area, on a gray background.

The data obtained through the macroscopic and OCT investigation of the selected
teeth were centralized and interpreted in the Microsoft Excel program.

3. Results

Considering the inclusion and exclusion criteria, it was found that 52 teeth presented
NCCLs and cracks in the cervical area. Of these, 28 teeth were incisors (8 upper incisors and
20 lower incisors) and 24 teeth were premolars (14 upper premolars and 10 lower premolars).

3.1. Macroscopic Examination of Teeth with NCCLs

After the macroscopic examination, 21 teeth (10 incisors and 11 premolars) were found
to have NCCLs. Figure 1 shows the most suggestive images for the clinical forms of NCCLs.
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Figure 1. Macroscopic aspects of NCCL: (a) wedge-shaped NCCL indicated by the red arrow;
(b) saucer-shaped NCCL indicated by the red arrow; (c) irregular NCCL indicated by the red arrow.

The morphological aspects recorded by macroscopic examination of the 21 teeth with
NCCLs are presented in Table 1.

Through macroscopic examination, 27 NCCLs were identified (5 teeth presented
several NCCLs), of which 11 (40.74%) were on incisors and 16 (59.26%) on premolars. It
was observed that 5 teeth presented several macroscopically visible NCCLs (Figure 2).

The most frequent location was on the buccal surface, where 18 NCCLs were identified
(66.67%), followed by the oral face with 7 NCCLs (25.93%) and the proximal faces with
1 NCCL each (3.70%).
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Table 1. NCCL aspects recorded through macroscopic examination.

No. No.
NCCL/Tooth

Tooth with
NCCL

Surface with
NCCL

Anatomical
Location of NCCL NCCL Shape NCCL Depth

1 2 I6
Buccal Crown and root Wedge shaped <1 mm

Oral Crown and root Wedge shaped <1 mm

2 1 I7 Buccal Crown and root Wedge shaped >2 mm

3 1 I8 Buccal Crown and root Wedge shaped <1 mm

4 1 I9 Buccal Crown and root Wedge shaped >2 mm

5 1 I13 Buccal Root Saucer shaped 1 mm

6 1 I14 Buccal Crown and root Saucer shaped <1 mm

7 1 I15 Buccal Root Wedge shaped 2 mm

8 1 I17 Buccal Crown and root Saucer shaped <1 mm

9 1 I23 Oral Crown and root Wedge shaped <1 mm

10 1 I25 Buccal Root Saucer shaped <1 mm

11 1 PM7 Buccal Crown Wedge shaped <1 mm

12 1 PM8 Buccal Crown and root Wedge shaped <1 mm

13 2 PM9
Buccal Crown Wedge shaped <1 mm

Oral Crown Wedge shaped <1 mm

14 1 PM10 Oral Root Wedge shaped <1 mm

15 1 PM11 Buccal Crown and root Wedge shaped <1 mm

16 1 PM13 Buccal Root Wedge shaped >2 mm

17

PM15 Buccal Root Saucer shaped <1 mm

3 PM15 Oral Root Saucer shaped <1 mm

PM15 Distal Root Saucer shaped <1 mm

18 1 PM16 Oral Root Wedge shaped <1 mm

19 1 PM17 Buccal Crown and root Wedge shaped <1 mm

20 2
PM19 Buccal Root Wedge shaped <1 mm

PM19 Oral Root Wedge shaped <1 mm

21 2
PM20 Buccal Root Saucer shaped <1 mm

PM20 Mesial Root Saucer shaped <1 mm

From an anatomical point of view, 13 NCCLs had a root location (48.15%), 11 NC-
CLs were involved in both crown and root tissues (40.74%) and 3 NCCLs had a crown
location (11.11%).

Regarding the shape of the NCCLs, 18 of them were wedge shaped (66.67%) and 9
were saucer shaped (33.33%).

Regarding the depth of the NCCLs, 22 lesions had a depth of less than 1 mm (81.48%),
3 lesions had a depth greater than 2 mm (11.11%) and 2 lesions had a depth between 1 and
2 mm (7.41%).
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3.2. OCT Examination of Teeth Included in the Study

All 52 teeth included in the study were examined (21 teeth with macroscopically
visible NCCLs and 31 teeth without macroscopically visible NCCLs).

A maximum of 512 OCT images was taken for each dental surface examined. Figures 3–5
present specific OCT images of teeth with macroscopically identified NCCLs, but also
specific OCT images of teeth in which the NCCLs were not visible macroscopically. In each
figure depicting the OCT images obtained, the position of the dental crown is marked with
the letter C, the position of the root is marked with the letter R, and the arrow indicates
the NCCL.
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Figure 5. OCT images of an irregular NCCL, indicated by the arrows.

Centralizing the data obtained based on the OCT examination, seven more NCCLs
were identified on six teeth (Table 2).

Table 2. NCCL aspects recorded through OCT examination for the lesions not visible at the macro-
scopic examination.

No. No.
NCCL/Tooth

Tooth with
NCCL

Surface with
NCCL

Anatomical
Location of NCCL NCCL Shape NCCL Depth

1 1 I18 Mesial Root Saucer shaped <1 mm

2 1 I24 Distal Root Saucer shaped <1 mm

3 1 I27 Buccal Root Irregular 1–2 mm

4 2
PM6 Buccal Crown and root Wedge shaped <1 mm

PM6 Mesial Root Wedge shaped <1 mm

5 1 PM14 Distal Root Saucer shaped 1–2 mm

6 1 PM24 Buccal Root Saucer shaped <1 mm

Through macroscopic and OCT examination, 34 NCCLs were identified, of which
14 were in incisors (41.18%) and 20 in premolars (58.82%). It was observed that, in the end,
6 teeth (1 incisor and 5 premolars) presented several NCCLs that were visible macroscopi-
cally and on OCT examination (Figure 6).
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The premolars were the most affected teeth. They represented 46.15% of the total
number of teeth selected for examination, and after the macroscopic and OCT examination,
it was found that they represented 51.85% of the total number of teeth with NCCLs,
followed by incisors which represented 53.85% when included in the study and with a
proportion of impairment of 48.15%.

The most frequent location of NCCLs was on the buccal surface, where 21 NCCLs
(61.76%) were identified macroscopically and by OCT, followed by the oral surface with
7 NCCLs (20.59%) and the proximal surfaces with 3 NCCLs each (8.82%) (Figure 7a).

From an anatomical point of view, of all the lesions identified macroscopically and
OCT, most NCCLs (19 NCCLs) were found on the root (55.88%), 12 NCCLs affected both
the root and crown (35.3%) and 3 were found on the crown (8.82%) (Figure 7b).

Regarding the shape of the NCCLs identified macroscopically and by OCT, most
NCCLs (20 NCCLs) were wedge shaped (58.82%), 13 were saucer shaped (38.24%) and
1 was irregular (2.94%) (Figure 8a).
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Regarding the depth of the NCCLs identified macroscopically and by OCT, most
NCCLs (27 NCCLs) had a depth of less than 1 mm (79.41%), 4 had a depth between 1 and
2 mm (11.77%) and 3 had a depth greater than 2 mm (8.82%) (Figure 8b).

4. Discussion

NCCLs represent a dental condition with a complex etiology and treatment, which still
arouses the interest of specialists, a fact demonstrated by the large number of publications
and studies in specialized literature. From 2018 to now, more than 150 studies have been
published in PubMed indexed journals regarding this form of dental wear. Most of the
studies focused on the etiology of NCCLs [43–46], but there is currently no established
consensus regarding this of for potential treatments, due to the frequent failures recorded
in the practical studies [4,47–49].

The aim of this study was to identify the presence of NCCLs based on clinical aspects
and to confirm the role of OCT in establishing the diagnosis of these lesions.

NCCLs represent a form of dental wear with a high prevalence among elderly patients.
Although theoretically, any tooth can develop an NCCL, it has been observed that they are
most frequently located on premolars [50–52]. The results of the presented study support
this statement, with more than half of the NCCLs found on premolars. The preferential
involvement of premolars by NCCLs is considered to be the result of the naturally imperfect
morphology of these teeth and the high occlusal forces in the posterior region of the dental
arches [51].

These lesions are most frequently located on the buccal surfaces of teeth, sometimes
on the oral ones and rarely on the proximal ones [31,32,51]. In the presented study, most
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NCCLs were identified in buccal cervical areas, followed by oral and proximal ones. The
preferred location of NCCLs on the buccal surfaces of teeth can be associated with the
action of excessive occlusal forces with a para-axial direction [23].

The struggle that practitioners encounter in understanding the etiology and the
optimal therapeutic protocol for NCCLs is supported by the diversity of their clinical
forms [25,32,53].

The majority of specialists have stated that the predominance of one of the three
main etiological mechanisms (friction, biocorrosion and stress) conditions the shape of
the lesion [1,34]. The wedge shape of some NCCLs was considered indicative that abfrac-
tion/stress is the main etiological agent [24,54]. The saucer shape of some NCCLs is
generally shallower and is considered to be determined by erosion [34]. The clinical form
of the injury influences its progression. The saucer-shaped lesions progress by increasing
in height, while the wedge-shaped lesions grow both in height and in depth [55].

NCCLs can have combined aspects of these two types [30]. Certain teeth can be
affected by both types of lesions. Since these lesions can have two or more internal angles,
some authors have defined them as “irregular” [56]. Over time, other terms have been
used to describe the multitude of clinical forms of NCCL: superficial, concave, notched,
irregular, dished out, cup shaped, letter shaped, superficial grooves, angular-irregular,
curved irregular and angular- and curved-irregular [2,56].

In the presented study, wedge-shaped, saucer-shaped and irregular NCCLs were
identified by macroscopic and OCT examination. Most NCCLs were wedge-shaped, fol-
lowed by saucer-shaped ones. One lesion with an irregular shape was identified by OCT
examination. The fact that the majority of NCCLs were wedge-shaped shows that the role
of occlusal stress in the development of these lesions is very important and a therapeu-
tic protocol must be applied to reduce its involvement in the occurrence/progression of
the lesions.

It was observed that following the OCT examination of the dental cervical areas, seven
NCCLs were identified that were not noticed during the initial examination of the teeth.
These lesions were superficial and located mainly on the proximal surfaces of the teeth.
The identification of these NCCLs by OCT examination draws attention to the importance
and accuracy of this device in the diagnosis of dental defects. The OCT investigation allows
the identification of small morphological changes, by obtaining enlarged 2D images of the
examined tissues. Because of this function, incipient NCCLs could be identified, which
were not detected by simple visual inspection during macroscopic examination.

Regarding the involvement of dental hard tissues, NCCLs can affect only the dental
crown, only the root, or they can extend into crown and root tissues. For the latter ones,
the difficulties during adhesive restorative treatments are known, such as obtaining direct
clinical access and the appropriate isolation of the operative field [57,58]. In the presented
study, most lesions had a radicular evolution. The radicular evolution of the NCCLs
identified in this study can be associated with the inferior mechanical properties of the
radicular cement compared to dental enamel.

When describing NCCLs, certain parameters are also used, such as the angle formed
between the walls of the cavity and the depth of the lesion. The depth of any carious or
non-carious lesion is inversely proportional to the thickness of the remaining dentin, thus
becoming an important factor in determining the pulp status [59]. In the presented study,
most of the lesions had a depth of less than 1 mm. These superficial lesions can often go
unnoticed by the dentist who does not use a magnifying system. The detection of small,
superficial lesions is improved by the use of OCT, which allows both the identification of
substance losses and their measurement.

The presented study draws attention to the diversity of clinical forms of NCCLs and
to the fact that the early, superficial ones can be left unnoticed during clinical examination.

The present research brings, in addition to previous research, the highlighting of
several NCCLs in the same tooth. The authors recommend OCT examination for the
accurate assessment of dental hard tissue defects.
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The weak points of this study include the small number of teeth examined, but the
inclusion in the study was limited by the indication for tooth extraction for periodontal
reasons. Furthermore, after applying the inclusion and exclusion criteria, the study could
not be performed on canines and molars, limiting the examination of NCCL aspects to
premolars and incisors.

5. Conclusions

The study highlighted several clinical forms of NCCLs through macroscopic examina-
tion and OCT.

The OCT examination highlighted NCCLs that could not be identified by macroscopic
examination, proving its effectiveness in the early diagnosis of these lesions.

The most frequent localization of NCCLs was on the buccal surfaces of the premolars,
in the cervical area, with a radicular evolution, but NCCLs were also identified on other
dental axial surfaces.

Teeth that presented several NCCLs were identified. The finding of NCCLs on other
axial surfaces showed the distribution of stress in these areas, as a result of the occlusal
loading on teeth from other directions, which predisposes them to fractures.

The deepest NCCLs were wedge shaped and located on the buccal surface with a
radicular evolution, highlighting the role of occlusal overloads in the genesis of these lesions.

According to these conclusions, the management of NCCLs must consider, in addition
to restoring the lost dental hard tissues, ensuring occlusal stability.
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preparation, A.S., V.M., M.M.I.-C. and E.O.; writing—review and editing, A.Ş.S., M.S., B.C.F., M.R.B.,
D.E.V. and I.M.; supervision, V.M. and E.O.; funding acquisition, A.S. and E.O. All authors have read
and agreed to the published version of the manuscript.

Funding: The article Processing Charges were funded by the University of Medicine and Pharmacy
of Craiova.

Institutional Review Board Statement: The study was conducted in accordance with the Declaration
of Helsinki and approved by the Ethics Commission of the University of Medicine and Pharmacy of
Craiova, no 55/16.02.2023.

Informed Consent Statement: Not applicable.

Data Availability Statement: The authors declare that the data of this research is available from the
corresponding authors upon reasonable request.

Acknowledgments: This work was supported by the grant POCU/993/6/13/153178, ”Performant,ă
în cercetare”—“Research performance” co-financed by the European Social Fund within the Sectorial
Operational Program Human Capital 2014-2020.

Conflicts of Interest: The authors declare no conflict of interest.

References
1. Femiano, F.; Sorice, R.; Femiano, R.; Femiano, L.; Nucci, L.; Grassia, V.; Annunziata, M.; Baldi, A.; Scotti, N.; Nastri, L. Clinical

Behavior of the Gingival Margin following Conservative “Coronally Dynamic” Restorations in the Presence of Non-Carious
Cervical Lesions Associated with Gingival Recession: A Pilot Study. Dent. J. 2022, 10, 132. [CrossRef] [PubMed]

2. Teixeira, D.N.R.; Thomas, R.Z.; Soares, P.V.; Cune, M.S.; Gresnigt, M.M.M.; Slot, D.E. Prevalence of noncarious cervical lesions
among adults: A systematic review. J. Dent. 2020, 95, 103285. [CrossRef]

3. Koc Vural, U.; Meral, E.; Ergin, E.; Gürgan, S. Twenty-four-month clinical performance of a glass hybrid restorative in non-carious
cervical lesions of patients with bruxism: A split-mouth, randomized clinical trial. Clin. Oral Investig. 2019, 24, 1229–1238.
[CrossRef] [PubMed]

4. Lührs, A.; Jacker-Guhr, S.; Günay, H.; Herrmann, P. Composite restorations placed in non-carious cervical lesions—Which cavity
preparation is clinically reliable? Clin. Exp. Dent. Res. 2020, 6, 558–567. [CrossRef]

5. Hunter, J. The Natural History of Human Teeth: Explaining Their Structure, Use, Formation, Growth, and Diseases; J. Johnson: London,
UK, 1778; pp. 98–100.

6. Zsigmondy, U. Über die keilförmigen Defekte an den Facialflächen der Zähne. Österr Ung. Vjhrschr Zahnärzte 1894, 1, 439–442.

https://doi.org/10.3390/dj10070132
https://www.ncbi.nlm.nih.gov/pubmed/35877406
https://doi.org/10.1016/j.jdent.2020.103285
https://doi.org/10.1007/s00784-019-02986-x
https://www.ncbi.nlm.nih.gov/pubmed/31297658
https://doi.org/10.1002/cre2.310


J. Pers. Med. 2023, 13, 772 12 of 13

7. Grippo, J.O. Abfractions: A new classification of hard tissue lesions of teeth. J. Esthet. Dent. 1991, 3, 14–19. [CrossRef]
8. Schlueter, N.; Amaechi, B.T.; Bartlett, D. Terminology of erosive tooth wear: Consensus report of a workshop organized by the

ORCA and the Cariology Research Group of the IADR. Caries Res. 2020, 54, 2–6. [CrossRef] [PubMed]
9. Alves-Silva, E.G.; Arruda-Vasconcelos, R.; Mendes Louzada, L.; de-Jesus-Soares, A.; Ferraz, C.C.R.; Almeida, J.F.A.; Marciano,

M.A.; Steiner-Oliveira, C.; Marques Santos, J.M.; Gomes, B.P.F.A. Effect of antimicrobial photodynamic therapy on the reduction
of bacteria and virulence factors in teeth with primary endodontic infection. Photodiagnosis Photodyn. Ther. 2023, 41, 103292.
[CrossRef]
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