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Three-year Follow-up of 
Conservative Direct Composite 

Veneers on Eroded Teeth

RQ Ramos • NF Coelho • GC Lopes

Clinical Relevance

The direct resin composite veneer is a conservative procedure to restore eroded teeth that 
results in satisfactory outcomes. A polishing protocol appears to be important for both esthetic 
and periodontal reasons.

SUMMARY

This clinical case describes an esthetic rehabilitation 
of a young patient presenting with erosive tooth 
wear. The etiological factors for the erosion in this 
clinical case was excessive carbonated beverages 
and lemon water intake. The patient’s main 
complaint was the yellowish aspect of her smile. 
The treatment procedure selected was direct 
resin composite veneers in the six maxillary 
anterior teeth. A three-year follow-up of the case 
is presented. The three-year follow-up showed a 
successful clinical performance of the treatment 
procedure after a finishing/polishing protocol.

INTRODUCTION
Dental erosion is a multifactorial condition defined 
as loss of dental hard tissue due to exogenous or 
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endogenous acids without bacterial involvement.1-6 
Based on the etiology, erosion can be classified 
as intrinsic or extrinsic.6-9 Intrinsic dental erosion 
results from regurgitation of stomach contents 
due to gastroesophageal reflux disease or eating 
disorders, like anorexia nervosa, bulimia nervosa, and 
rumination.2,4,8-10 Extrinsic dental erosion is caused 
by the regular consumption of carbonated beverages, 
natural citrus fruits, low pH foods and candies, intake 
of some medications and dietary supplements or 
occupational factors, such as professional wine tasting, 
regular swimming in pools with low pH water or 
workers who are exposed to acidic liquids or vapors.2,4-7,9

The initial aspect of dental erosion is softening of the 
enamel surface.2,7,10,11 The softened enamel structure 
is vulnerable to mechanical abrasive forces, such as 
tooth brushing, the movement of the tongue, and 
bruxism.2-4,7,12 This combination of factors leads to 
tooth wear with dental erosion as the primary etiology, 
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excessive acidic beverages, including an isotonic 
sport drink (Gatorade) and energy drink (Red Bull). 
Gatorade has a pH value of 2.7,15 and Red Bull has pH 
value of 3.08.16 Also, the patient routinely drank lemon 
water early in the morning followed by tooth brushing. 
The initial clinical examination revealed that the 
patient presented ETW involving mainly the cervical 
third (on the facial surface) and incisal third (on the 
palatal surface) of the six maxillary anterior teeth due 
to extrinsic acid intake and bruxism. A more severe 
erosive wear was observed on both maxillary central 
incisors. Enamel loss, probably due to resin remnant 
removal after orthodontic bracket debonding and pre-
existing resin composite restorations, were also seen on 
the facial surfaces of the six maxillary anterior teeth 
(Figure 1). All anterior teeth responded positively to a 
pulp sensibility test (cold test).

The patient received professional education regarding 
the importance of her habits in relation to her tooth 
wear condition. Also, the patient was educated about 
the etiological factors to treat and control the sequelae 
of ETW. The proposed treatment plan to the patient 
was direct resin composite veneers in the six maxillary 
anterior teeth to protect enamel and dentin from further 
ETW, to prevent dentin hypersensitivity, and to restore 
dental esthetics. After dental prophylaxis using a rubber 
cup and a prophylaxis paste (Odahcam, Dentsply 
Sirona, York, PA, USA), a mock-up procedure (Figure 
2) was performed using a micro-hybrid resin composite 
(Essentia, GC Corp, Tokyo, Japan). The similar resin 
composite flexural strength and elastic moduli after 24 
hours in distilled water or 30 days in a soft drink (Coke, 
Coca-Cola Company, Atlanta, Georgia, USA),17 and 
the high polishing surface with low surface porosities 
analyzed under scanning electron microscope helped 
in the restorative material selection.18 The mock-
up restorative procedure allowed the correct resin 
composite shade selection. Two composite shade were 

which is defined as erosive tooth wear (ETW).1,3,4,7 
Patients are often late in perceiving that they suffer from 
ETW.11 The clinical appearance is the most important 
feature for dental professionals to diagnose ETW, even 
though the early clinical signs of ETW may be difficult 
to diagnose.3,10 The typical signs of ETW that may be 
evident at an early stage include a silky-glazed or a 
smooth dull enamel surface, yellowing of the teeth (due 
to enamel loss), increased incisal translucency, and 
cupping and grooving on the occlusal surfaces.2-4,8,10,13 In 
the more advanced stages, the convex areas on smooth 
surfaces flatten, concavities may become present in 
intact enamel along the gingival margin, restorations 
may stand above the level of the adjacent tooth surface, 
and a rounding of the cusps or even hollowed out 
surfaces can develop on the occlusal surface of the 
posterior teeth.2,9,3,5,13

It is important to detect ETW as early as possible to 
prevent further progression.5 After identifying all the 
possible etiological factors, a preventive program and 
a treatment plan based on dental tissue wear severity 
should be suggested to the patient.2,9,11,14 If a restorative 
treatment is necessary it should be as minimally 
invasive as possible, ie, additive adhesively bonded 
resin composite restorations.2,8,11 This case report 
demonstrates a conservative approach for restoring 
esthetics and function with direct resin composite 
veneers in the six maxillary anterior teeth in a young 
patient with initial ETW with three-years of follow-
up. Also, a finishing/polishing step-by-step protocol 
is presented to establish high-gloss resin composite 
surfaces at baseline and also at follow-up appointments.

CASE REPORT
A 32-year-old woman presented at a clinical 
appointment complaining about dentin hypersensitivity 
and the yellowish aspect of her smile. An extensive 
patient history revealed that the patient consumed 
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Figure 1. Initial intraoral aspect 
of the maxillary anterior teeth: (A) 
Tooth erosion and loss of dental 
structure due to resin clean 
up after orthodontic bracket 
debonding; (B) Pre-existing resin 
composite restorations and tooth 
erosion exposing cervical dentin; 
(C) Right side view; (D) Left side 
view.
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selected: medium dentin (MD), as dentin substitute; 
and light enamel (LE), as enamel substitute.

All restorative procedures were done under rubber 
dam isolation (Figure 3). Dental retainers (Hygenic 
Brinker B4, Coltène/Whaledent Inc, Cuyahoga Falls, 
OH, USA) were used to reveal the cavities cervical 
margins. The restorative procedures were performed 
two teeth at a time: first the two maxillary central 
incisors, followed by the two maxillary lateral incisors, 
then the two maxillary canines. Prior to the phosphoric 
acid etching step, a 7.0-mm metal matrix band was 
positioned in the proximal surfaces to avoid acid-etching 
the surfaces of other teeth. Then, 35% phosphoric acid 
(Ultra-etch, Ultradent, South Jordan, UT, USA) was 
applied for 15 seconds on dentin and 30 seconds on 
enamel and rinsed off using copious amounts of water 
from dental syringe. Tooth moisture contamination 
was controlled using an endodontic aspirator. A two-
step etch-and-rinse adhesive system (Single Bond Plus, 
3M Oral Care, St Paul, MN, USA) was applied on both 
enamel and visibly moist dentin using a disposable 
brush, air-dried and light-activated for 10 seconds using 
a LED light-curing unit (VALO Cordless, Ultradent) 
with output of approximately 1,000 mW/cm2. On the 
two maxillary central incisors and on the two maxillary 
canines, a first increment of resin composite (shade 
MD, Essentia, GC Corp) was applied on the cervical 
third and light-activated for 20 seconds. Afterwards, a 
final increment of resin composite (shade LE, Essentia, 
GC Corp) was applied over the entire buccal surface 
of the teeth and light-activated for 20 seconds. On the 
two maxillary lateral incisors, a single increment of 
resin composite (shade LE, Essentia, GC Corp) was 
applied on the entire facial surface of the teeth and 
light-activated for 20 seconds. A dental composite 
brush (#3, Cosmedent Inc, Chicago, IL, USA) was 
used in the last increment of all restored teeth in order 
to adapt, shape, and get a smooth surface of the resin 
composite. The use of a dental composite brush from 

the cervical third towards the incisal third of the teeth 
helped to sculpt the composite similar to natural tooth 
volume, removing the excess of resin composite. This is 
an important step, to obviate necessity of using rotatory 
finishing instruments at the restorative procedure 
appointment. Delaying finishing/polishing with 
rotary instruments for 24 hours improves the marginal 
seal with less microleakage compared to immediate 
finishing.19 A final light-activation was performed for 
60 seconds on the facial surface of each restored teeth. 
Finally, occlusal adjustment was performed, verifying 
proper contacts in protrusive and lateral excursive 
movements of the mandible.

Finishing and polishing of the composite restorations 
were performed under constant water cooling after 
24 hours of the restorative procedure as follows: 1) a 
fine LTA Lamineer tip (Dentatus, Spånga, Sweden) 
mounted on a Profin contra-angle (W&H, Bürmoos, 
Austria) was used to remove resin composite overhangs 
close to the gingival margins (Figure 4A); 2) 3/8-inch 
medium abrasive disks were used to reduce surface 
roughness and to shape marginal recontours (2381M 
Sof-lex, 3M Oral Care) (Figure 4B); 3) finishing strips 
(Epitex, GC Corp) were used for interproximal finishing 
in decreasing abrasive grade (from coarse to extra 
fine) (Figure 4C); 4) a finishing silicone rubber point 
(Astropol F, Ivoclar Vivadent, Schaan, Liechtenstein) 
was used to refine surface contours and to remove 
marginal composite excess (Figure 4D); 5) a polishing 
silicone rubber point (Astropol P, Ivoclar Vivadent) 
(Figure 4E) followed by a rubber finishing cup (Blue 
FlexiCups, Cosmedent) were used to smooth the resin 
composite surfaces (Figure 4F); 6) a super fine rubber 
polishing cup (Pink FlexiCups, Cosmedent) (Figure 
4G) followed by a spiral shaped diamond polisher (DT-
DCP14f, Diacomp Plus Twist, EVE, Keltern, Germany) 
were used to establish a high gloss composite surface 

Figure 2. Resin composite mock-up to choose resin composite 
shades.

Figure 3. Rubber dam isolation using dental retainers (Hygenic 
Brinker B4, Coltène/Whaledent Inc). Note that the existing 
resin composite restorations were carefully removed. No tooth 
structure was removed to perform the restorative treatment.
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Figure 4. Finishing and polishing procedures: (A) Overhangs removal at gingival margin; (B) Shaping and contouring the restorations; 
(C) Finishing strip for interproximal area; (D) Contouring and refining the margins of the restorations; (E) Smoothing the surfaces of the 
restorations, step 1; (F) Smoothing the surfaces of the restorations, step 2; Note that this rubber finishing cup (Blue FlexiCups) can easily 
polish gingival margins due to its flexibility; (G) Polishing the margins of the restorations; (H) Polishing the facial surface of the restorations; 
(I) Polishing paste on facial surfaces of the restorations; (J) Final polishing step of the restorations with polishing paste and felt disk.
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(Figure 4H); 7) an aluminum oxide polishing paste 
(Enamelize, Cosmedent) was applied (Figure 4I) before 
using a felt disk (FlexiBuff, Cosmedent) (Figure 4J) for 
final polishing purposes to increase the gloss, luster 
and surface smoothness of the composite restorations 
(Figure 4I). The final aspect of the resin composite 
veneers shows a high-gloss surface (Figure 5).

When the patient was recalled each year, polishing 
was performed as mentioned in steps 6 and 7 to 
provide maintenance of the composite restorations 
(Figure 6 A-C). At the three-year appointment, a 
satisfactory appearance of the patient’s smile was still 
seen, showing the stable performance of the composite 
restorations (esthetic success) and absence of additional 
ETW (biological success) (Figure 7A). However, some 
dental plaque and chipping at gingival margins, mild 
inflammation of the gums, and a dull surface in all resin 
composite veneers could be seen (Figure 7A). Also, some 
wear at the lingual surface at the incisal third of the 
teeth 6, 8, 9, and 12 was observed. At this appointment, 
resin composite restorations were placed on the lingual 
surfaces at the incisal third of teeth 6, 8, 9, and 12 using 
the already mentioned etch-and-rinse adhesive system 
(Single Bond Plus, 3M Oral Care) and resin composite 
(Essentia, shade LE, GC Corp). Then, the finishing and 
polishing procedure of the resin composite veneers (all 
steps except step number 2) and the lingual composite 
restorations (all steps) were performed. In this way it 
was possible to refine the margins and to reestablish the 
polishing luster of the restorations. Figure 7B shows the 
final aspect one week after the polishing procedure from 
the three-year follow-up.

DISCUSSION
Ideally ETW etiological factors should be controlled 
prior to restorative procedures, since tissue loss stops 
progressing only when the cause is eliminated.11,13 For 
this reason, from the moment that ETW has been 

detected, the patient should be informed about his or her 
condition, encouraged to follow a preventive program, 
and receive a treatment plan based on dental tissue 
wear severity.2,9,11,14 The importance of the preventive 
program should be highlighted. The patient must be 
aware that ETW progression will continue to occur if 
the beginning of the preventive program is postponed.5

As with all dental operative procedures, longevity of 
a treatment involving teeth with ETW can only have 
a positive prognosis with accompanying preventive 
measures, so regular follow-ups are mandatory.2,3,11 
In the present case report, the annual follow-ups had 
two main objectives: monitoring the management of 
ETW and evaluating the resin composite veneers. The 
monitoring of the management of ETW at each follow-
up was done by investigating the patient’s dietary 
habits, history of dentin hypersensitivity, and examining 
unrestored tooth surfaces for absence of progressive or 

Figure 5. Final aspect of the direct resin composite veneers 
immediately after finishing and polishing.

Figure 6. Annual polishing maintenance sequence: (A) Polishing 
of margins and facial surfaces of the restorations (Pink FlexiCups); 
(B) Polishing of buccal surface of the restorations (DT-DCP14f, 
Diacomp Plus Twist); (C) Polishing paste and felt disk.
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early signs of ETW.2,3,7,8,10 The resin composite veneers 
were examined following six main criteria: marginal 
integrity (marginal adaptation), marginal staining, 
surface staining, surface gloss/luster and roughness, 
incisal wear, and maintenance of periodontal health.20

A highly polished resin composite surface is important 
for both esthetic and periodontal reasons, since it helps 
to maintain the surface luster and color, enhancing the 
longevity of the resin composite restoration procedure, 
and reduces plaque accumulation, avoiding periodontal 
inflammation.21-24 At the three-year follow-up clinical 
examination, the consequences of a rough resin 
composite surface could be seen as a visible biofilm 
and mild inflammation of the gums detected along the 
gingival margins (Figure 7A). One week after finishing 
and polishing steps, good periodontal health and 
surface luster of the composite restorations were seen 
(Figure 7B), showing the importance of maintenance 
polishing of resin composite restorations.

Selecting the least invasive restorative treatment plan 
should always be considered to manage ETW.2,3,11 
The objectives of the restorative treatment are: 1) to 
diminish or stop ETW progression, 2) to reduce or stop 
dentin hypersensitivity, 3) to restore esthetics, and 4) 
to restore dental function.2,3,9 Direct resin composite 
restorations or sealing of eroded posterior teeth 
generally are indicated in cases of slight or moderate 
tooth wear.9,11,13,25 In cases of extensive tooth wear, an 
indirect approach or a combination of indirect and 

direct restorative procedures may be necessary.8,25 
The possibility of using direct restorative materials 
should always be considered, since they allow a 
minimally invasive treatment that replaces only the 
lost dental tissues without the use of diamond burs for  
tooth preparation.

CONCLUSION
Direct resin composite restoration in anterior eroded 
teeth affords practical, feasible, and conservative dental 
treatment. Besides monitoring the ETW management, 
the key to success is the polishing aspects: select resin 
composite material with high polishing properties, 
perform finishing and polishing steps properly, and 
establish a strict polishing protocol over each follow-up 
session, if needed.

Conflict of Interest

The authors of this manuscript certify that they have no 
proprietary, financial, or other personal interest of any 
nature or kind in any product, service, and/or company that 
is presented in this article.

(Accepted 20 March 2021)

REFERENCES

1.  Schlueter N, Amaechi BT, Bartlett D, Buzalaf MAR, Carvalho 
TS, Ganss C, Hara AT, Huysmans M-CDNJM, Lussi A, 
Moazzez R, Vieira AR, West NX, Wiegand A, Young A, & 
Lippert F (2020) Terminology of Erosive Tooth Wear: Consensus 
Report of a Workshop Organized by the ORCA and the 
Cariology Research Group of the IADR Caries Research 54(1) 2-5. 
DOI:10.1159/000503308

2.  Carvalho TS, Colon P, Ganss C, Huysmans MC, Lussi A, 
Schlueter N, Schmalz G, Shellis RP, Tveit AB, & Wiegand A (2015) 
Consensus report of the European Federation of Conservative 
Dentistry: Erosive tooth wear–diagnosis and treatment Clinical 
Oral Investigations 19(7) 1557-1561. DOI:10.1007/s00784-015- 
1511-7

3.  Lussi A, & Carvalho TS (2014) Erosive tooth wear: A multifactorial 
condition of growing concern and increasing knowledge 
Monographs in Oral Science 25 1-15. DOI:10.1159/000360380

4.  Lussi A, Schlueter N, Rakhmatullina E, & Ganns C (2011) 
Dental erosion—An overview with emphasis on chemical and 
histopathological aspects Caries Research 45(Supplement 1) 2-12. 
DOI:10.1159/000325915

5.  Lussi A, & Jaeggi T (2008) Erosion--diagnosis and risk factors 
Clinical Oral Investigations 12(Supplement 1) 5-13. DOI:10.1007/
s00784-007-0179-z

6.  ten Cate JM & Imfeld T (1996) Dental erosion, summary 
European Journal of Oral Sciences 104(2) 241-244. 
DOI:10.1111/j.1600-0722.1996.tb00073.x

7.  Carvalho TS & Lussi A (2020) Chapter 9: Acidic Beverages and 

Figure 7. Three-year follow-up: (A) Initial aspect. Presence of 
dental plaque, mild inflammation of the gums, and absence 
of surface luster of the restorations; (B) One week after resin 
composite repair at lingual surface at incisal third (teeth 6, 8, 9, 
and 12) and finishing and polishing sequence. Note the absence 
of dental plaque, the healthy periodontal aspect, and that the 
surface luster of the restorations was restored.

A

B D
ow

nloaded from
 https://prim

e-pdf-w
aterm

ark.prim
e-prod.pubfactory.com

/ at 2025-09-01 via free access



Ramos & Others: Composite Veneers in Eroded Teeth 137

Foods Associated with Dental Erosion and Erosive Tooth Wear 
Monographs in Oral Science 28 91-98. DOI:10.1159/000455376

8.  Chockattu SJ, Deepak BS, Sood A, Niranjan NT, Jayasheel A, 
& Goud MK (2018) Management of dental erosion induced by 
gastro-esophageal reflux disorder with direct composite veneering 
aided by a flexible splint matrix Restorative Dentistry & Endodontics 
43(1) e3. DOI:10.5395/rde.2018.43.e13

9.  Ahmed SN, Donovan TE, & Swift EJ Jr (2015) Dental Erosion: 
The Unrecognized Epidemic Journal of Esthetic and Restorative 
Dentistry 27(3) 119-121. DOI:10.1111/jerd.12169

10.  Rajeev G, Lewis AJ, & Srikant N (2020) A time based objective 
evaluation of the erosive effects of various beverages on enamel 
and cementum of deciduous and permanent teeth Journal of 
Clinical and Experimental Dentistry 12(1) e1-e8. DOI:10.4317/
jced.55910

11.  Schlueter N, Jaeggi T, & Lussi A (2012) Is dental erosion 
really a problem? Advances in Dental Research 24(2) 68-71. 
DOI:10.1177/0022034512449836

12.  Pini NP, De Marchi LM, Ramos AL, & Pascotto RC (2019) 
Minimally Invasive adhesive rehabilitation for a patient with 
tooth erosion: Seven-year follow-up Operative Dentistry 44(1) 
E45-E57. DOI: 10.2341/17-181-T

13.  Ganss C & Lussi A (2014) Diagnosis of erosive tooth wear 
Monographs in Oral Science 25 22-31. DOI:10.1159/000093349

14.  Dietschi D & Argente A (2011) A comprehensive and conservative 
approach for the restoration of abrasion and erosion. Part II: 
Clinical procedures and case report European Journal of Esthetic 
Dentistry 6(2) 142-159.

15.  Braga TMB, Braga D-N, Moreno-Carvalho E, Bauer JrdO, & 
Turssi C-P (2019) Calcium Pre-Rinse: Effect on permeability of 
dentin tubules by fluoride rinse Journal of Clinical and Experimental 
Dentistry 11(4) e303-e309. DOI:10.4317/jced.55382

16.  Clapp O, Morgan MZ, & Fairchild RM (2019) The top five selling 
UK energy drinks: implications for dental and general health 
British Dental Journal 226(7) 493-497. DOI:10.1038/s41415-019-
0114-0

17.  Scribante A, Bollardi M, Chiesa M, Poggio C, & Colombo 
M (2019) Flexural Properties and elastic modulus of different 

esthetic restorative materials: evaluation after exposure 
to acidic drink BioMed Research International 2019 5109481. 
DOI:10.1155/2019/5109481

18.  Coelho NF, Ramos RQ, Gondo RM, Consoni DR, & Lopes GC 
(2018) Contemporary composites SEM polishing quality and 
surface porosity level Dental Materials 34(Supplement 1) e48-e49. 
DOI:10.1016/j.dental.2018.08.101

19.  Lopes GC, Franke M, & Maia HP (2002) Effect of finishing time 
and techniques on marginal sealing ability of two composite 
restorative materials Journal of Prosthetic Dentistry 88(1) 32-36. 
DOI:10.1067/mpr.2002.127416

20.  Hickel R, Peschke A, Tyas M, Mjör I, Bayne S, Peters M, Hiller 
K-A, Randall R, Vanherle G, & Heintze SD (2010) FDI World 
Dental Federation - clinical criteria for the evaluation of direct 
and indirect restorations. Update and clinical examples Journal of 
Adhesive Dentistry 12(4) 259-272. DOI:10.3290/j.jad.a19262.

21.  Dhananjaya KM, Vadavadagi SV, Almalki SA, Verma T, Arora S, 
& Kumar NN (2019) In vitro analysis of different polishing systems 
on the color stability and surface roughness of nanocomposite 
resins Journal of Contemporary Dental Practice 20(11) 1335-1338. 
DOI:10.5005/jp-journals-10024-2691

22.  Rodrigues CS, Nora BD, Mallmann A, May LG, & Jacques LB 
(2019) Repolishing resin composites after bleaching treatments: 
Effects on color stability and smoothness Operative Dentistry 44(1) 
54-64. DOI:10.2341/17-107-L

23.  Aykent F, Yondem I, Ozyesil AG, Gunal SK, Avunduk MC, 
& Ozkan S (2010) Effect of different finishing techniques for 
restorative materials on surface roughness and bacterial adhesion 
Journal of Prosthetic Dentistry 103(4) 221-227. DOI:10.1016/S0022-
3913(10)60034-0

24.  Bollen CM, Lambrechts P, & Quirynen M (1997) Comparison 
of surface roughness of oral hard materials to the threshold 
surface roughness for bacterial plaque retention: A review of the 
literature Dental Materials 13(4) 258-269. DOI:10.1016/s0109-
5641(97)80038-3

25.  Peutzfeldt A, Jaeggi T, & Lussi A (2014) Restorative therapy 
of erosive lesions Monographs in Oral Science 25 253-261. 
DOI:10.1159/000360562

D
ow

nloaded from
 https://prim

e-pdf-w
aterm

ark.prim
e-prod.pubfactory.com

/ at 2025-09-01 via free access


