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ABSTRACT
Ceramic laminates are conservative aesthetic restorative

procedures whose search has been increasing amongst patients
in the last decades. However, this sort of procedure presents
limited lifespan, considering the applied adhesive materials, the
dentist’s applied technique, and patient care.

Conventionally, for the debonding of such veneers, diamond tip
burs are used with rotational instruments during long
appointments, which may be psychologically unpleasant and
painful to patients, apart from generating damage in the
remaining dental structure of the element, beyond cementation
line.

The objective of this study is to report a clinical case of
debonding and removal of 11 ceramic laminates with the
technology of Er:YAG laser, with controlled application time for
pieces debonding, patient comfort and remaining structure
conservation.

Eleven lithium disilicate veneers of thickness that varied from
0.4 mm and 2.5 mm were debonded. They had been cemented
for more than 4 months with light-cured resinous cement. They
were all debonded and removed without the use of diamond tip
burs. The average of laser application time was 2 min 36 sec.

The debonding of ceramic laminates with Er:YAG laser was
satisfactory and presented comfort during the procedure both for
the patient and the dentist, in an abbreviated period of time and
preserving the remaining dental structure.

INTRODUCTION
The use of metal prosthetic restorations has been decreasing as metal-free materials have been increasing and

improving, both aesthetically and mechanically. Several clinical situations are indications for ceramic instead of metals,
especially when patients wish for high aesthetic compatibility [1,2]. Porcelain laminated veneers (PLVs) are frequently
used due to their aesthetic and safety properties [3,4].

This aesthetic pursue has been increasing and the ceramic veneers are an indication for several cases, such as conoid
lateral incisors, enamel hypoplasia, fluorosis, chromatic changes, diastema [5,6], and personal/individual aesthetics-
related complaints. This treatment with laminated ceramic veneers as aesthetic restorations and conservatives have
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been used as an alternative to crowns [7,8] depending on the dental structure adhesion, not the mechanical retention
[9,10].

Failure may occur due to several reasons, such as the longevity of adhesive materials or the procedure applied
technique. Marginal infiltration, cement decolouration, laminate crack or patient’s aesthetic dissatisfaction may occur
[9,11-13]. Apart from these, microcracks may also occur, which may lead to caries, staining, and gingival reactions [3,4].
There are also failures during the cementation process, such as positioning failures.

Considering that most ceramic materials are cemented to the dental structures, their conventional debonding is
challenging and time-consuming [11,14]. The dental structure is prepared with acids and the silanized ceramics cemented
with resinous cement creates a high bond strength between the surfaces, making the debonding process difficult [7].
Such debonding process is usually made with cutting blades coupled to rotating instruments that may be quite
uncomfortable both for the patient and the dentist, as it is used for a long time, apart from the existing risk of damaging
the remaining structure, especially in view of the lack of contrast between the restoration, the cement, and the tooth
[14-18]. This restoration wear also makes it impossible for its reuse in case of misalignment of laminated ceramic upon
cementation [8,14,17].

The diverse types of laser may be used for dental sensitivity [19], caries removal, whitening procedures [20,21], amongst
other specialities [12,22], such as ceramic brackets removal [23].

The erbium-doped yttrium ganet lasers (Er-Yag), CO2, or the neodymium-doped yttrium aluminum garnet laser (Nd:Yag)
may be absorbed by materials that contain water or residual monomers [24,25], causing the degradation of resinous
materials by three mechanisms. Thermal Softening: it occurs when the laser energy heats the resin, making it soft.
Thermal Ablation is the fast vaporization of the resinous adhesive caused by the laser energy. Photoablation: it occurs in
the interaction of the laser energy with the resinous adhesive, increasing the energy levels amongst the resin atoms up to
the level of their dissociation, resulting in decomposition of part of the material [26]. The Er:YAG laser is based in thermal
ablation and photoablation, which is more favourable than thermal softening, which occurs when the other lasers such
as the CO2 or the neodymium-doped yttrium aluminum garnet (Nd:YAG) are used [25,27,28].

The use of Er:YAG is safe when performed for resinous material ablation [29]. There is a dental structure temperature
increase; however, not above the limit considered for the pulp [30]. The temperature in the pulp chamber must not be
above 5.25°C [31]. With this purpose, the device parameters and the applied technique must be accurate [18], through
which the laser acts mainly on the cement-ceramic interface without causing damages to remaining structures [16]. Thus,
the laser is an adequate alternative for laminated ceramic debonding [32].

This study aims at reporting a clinical case of debonding of 11 laminated ceramics, showcasing safety and efficiency
throughout the procedure, in which the laser application period, the laminated material thickness, and patient comfort
were evaluated.

CLINICAL CASE REPORT
The patient, a 32-year-old woman, reported to clinic with an aesthetic complaint regarding her previous aesthetic

rehabilitation treatment.

The patient had 11 previously cemented laminated ceramics, from the upper arc’s first molar on the right side to the
first molar on the left. The patient presented agenesis of element #12. The veneers consisted of pressed lithium
disilicate, colour W1, HT pressing ingots (Rosetta-Hass, Gangwon-do, South Korea) and cemented with self-curing
cement (Variolink Esthetic, Ivoclar Vivadent-Schaan, Lienchtenstein). The etching was performed with 5%-hydrofluoric
acid (CEtching, BM4 - Santa Catarina, Brazil) for 20 s, followed by rinsing with water, decontamination in the ultrasonic
cleaner with alcohol at 70% for 5 min and water rinsing. After drying of pieces, silane was applied (Primer Monobond N
Universal-Ivoclar Vivadent, Schaan, Lienchtenstein), followed by warm air jets for 1 min on each side of the drying device
of ceramic laminates. So, a thin layer of a universal adhesive (T-Tric N-Bond Universal - Ivoclar Vivadent, Schaan,
Lienchtenstein) was applied, followed by air jet. On the tooth, 20 sec 37%-phosphoric acid conditioning was performed
(Ultradent - Utah, USA), followed by water/air pray cleaning. After drying with absorbent paper, the universal adhesive was
used (Tetric N-Bond Universal-Ivoclar Vivadent, Schaan, Lienchtenstein), after light air jet drying. The soft coloured light-
curable cement (Variolink Esthetic - Ivoclar Vivadent) was applied on the ceramic laminate, and the set was positioned.
After the insertion of all sets and excess cement removal, each of their sides were cured (Valo Cordless, Ultradent -Utah,
USA) for 40 s. Photograph 1 shows the eleven laminates prior to removal (Figure 1).
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Figure 1. The initial photograph of teeth.

Four months later, the patient reported to clinic with wish for larger and whiter teeth. To meet patient’s expectations,
the debonding of ceramic laminates with Er:YAG laser (LiteTouch - Light Instruments, Yokneam Industrial Zone, Israel)
and the replacement for new ceramic laminate veneers.

After treatment plan proposal and its acceptance, the appointment for the laminate veneers debonding was
scheduled, opportunity in which the panoramic radiography and the photographic protocol were followed before the
whole debonding procedure.

No anaesthesia was required for the debonding procedure. The Er:YAG laser was used, with 2.940 nm wavelength
(LiteTouch - Light Instruments, Yokneam Industrial Zone, Israel) set with the following parameters: 20 Hz, 250 mJ, and 5
W, with water/air spray irrigation performed with the laser device existing syringe. The application was initiated with 1
min 30 sec duration, with sinuous movements along the laminate surface and in a perpendicular position along the tooth
axis, 5 mm distant from the tooth, followed by a lever movement with the resin spatula. In case the ceramic laminate did
not detach, one more minute of laser application was performed and another debonding attempt with the spatula was
made. Figure 2, shows the moment of removal with the laser in position (Figure 2). After the debonding, a verification to
check for remaining cement was made, both on the tooth and on the veneer, as well as checking the veneer for cracks
and its integrity (Figure 3).

Figure 2. Laser Er-Yag debonding laminate veneers.

Figure 3. Photograph of the exact moment after removal.
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The piece’s thickness was verified in three parts (cervical, medium, and incisal) with the use of a thickness gauge. The
overall time of each element, integrity, and the presence of cracks were also analysed using a microscope (Zeiss-
Oberkochen, Germany) (Table 1).

Table1. Analysis of the laminates removed.

Laminate Total Period Integrity Cracks
Remaining

Cement
Thickness

(Cervical)
Thickness

(Medium) Thickness (Incisal)

16 1 m 30 s Yes No Yes 0.7 mm 0.8 mm 1.0 mm

15 12 s Yes No No 0.6 mm 0.9 mm 1.2 mm

13 2 m 30 s Yes No No 1.1 mm 1.4 mm 2.5 mm

12 2 m 30 s Yes No Yes 0.6 mm 1.1 mm 1.4 mm

11 1 m 30 s Yes No Yes 0.6 mm 0.4 mm 1.0 mm

21 1 m 30 s Yes No No 0.3 mm 0.5 mm 1.0 mm

22 11 m 30 s Yes No No 1.0 mm 1.5 mm 2.0 mm

23 3 m 30 s Yes No Yes 0.6 mm 0.8 mm 0.9 mm

24 1 m 30 s Yes No No 0.8 mm 1.0 mm 1.0 mm

25 1 m 30 s Yes No Yes 1.5 mm 1.6 mm 1.5 mm

26 1 m 30 s Yes No No 0.4 mm 0.5 mm 0.7 mm

For comfort verification regarding the ceramic laminates debonding with Er:YAG laser, the patient was questioned
regarding sensitivity after the debonding of each veneer, and the response was graded as per EVA parameters (Figure 4).
The patient reported no sensitivity during the procedure for all elements and total debonding procedure. The answers
varied from 1 to 2 for the ceramic laminate veneer debonding with Er:YAG laser.

After the debonding, the elements were prepared with fine and extra-fine diamond tip burs (881F, 881EF, and 859EF -
KOMET Besigheim, Germany) contra-angle handpiece 1:5 (Sirona, Salzburg, Austria), finishing and polishing with rubber
tip burs (EVE - Keltern, Germany) with 1:1 contra-angle handpiece (Sirona, Salzburg, Austria) (Figures 4 and 5).

Figure 4. EVA scale, comfort scale for procedure.

Figure 5. Photograph after repreparing the remaining structure.

The impression-taking was performed using addition silicone (Virtual - Ivoclar Vivadent - Schaan, Lienchtenstein) in two
steps, with the insertion of retraction cord (000 - Ultrapack - Ultradent, Utah, USA). Eleven ceramic laminate veneers were
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produces, which consisted of pressed lithium disilicate, colour W1, HT pressing ingots (Rosetta - São Paulo, Brazil - Hass,
Gangwon-do, South Korea) and cemented with light-curable cement (Variolink Esthetic - Ivoclar Vivadent - Schaan,
Lienchtenstein). The etching was performed with 5%-hydrofluoric acid (CEtching - BM4, Santa Catarina, Brazil) for 20 s,
followed by rinsing with water, decontamination in the ultrasonic cleaner with alcohol at 70% for 5 min and water rinsing.
After drying of pieces, silane was applied (Primer Monobond N Universal - Ivoclar Vivadent Schaan, Lienchtenstein),
followed by warm air jets for 1 min on each side of the drying device of ceramic laminates. So, a thin layer of a universal
adhesive (T-Tric N-Bond Universal - Ivoclar Vivadent Schaan, Lienchtenstein) was applied, followed by air jet, but not light-
cured.

On the tooth, 20 sec 37%-phosphoric acid conditioning was performed (Ultradent - Utah, USA), followed by water/air
pray cleaning. After drying with absorbent paper, the universal adhesive was used (Tetric N-Bond Universal - Ivoclar
Vivadent, Schaan, Lienchtenstein), after light air jet drying. The soft coloured light-curable cement (Variolink Esthetic -
Ivoclar Vivadent, Schaan, Lienchtenstein) was applied on the ceramic laminate, and the set was positioned. After the
insertion of all sets and excess cement removal, each of their sides were cured (Valo Cordless - Ultradent, Utah, USA) for
40 s.

After complete light-curing, the excess cement was removed with the assistance of microscopic magnification (Pro-
Ergo Zeiss Oberkochen, Germany) and a scalpel blade (Figure 6).

Figure 6. Final Photograph of teeth.

DISCUSSION
The results of the ceramic laminates with Er:YAG laser in this clinical case were satisfactory and presented an

alternative to conventional diamond tip bur wearing debonding.

The laser application average time was 2m 36 s per element. After 1m 30 s of application, a debonding attempt with
the resin spatula was made at the laminate’s cervical portion. In case the ceramic laminate did not detach, one more
minute of laser application was performed and another debonding attempt with the spatula was made. The element
which required longer light-curing (11 m 30 s) was tooth number 12, which presented a cone-shape format and its
crown-shaped ceramic restoration, which presented larger amounts of cement and more retention. The other elements
presented veneer preparations on the vestibular and incisal sides only. The average time calculated for these 10
elements was 1 m 46 s of Er:YAG laser application.

The use of Er:YAG laser for ceramic laminate veneer debonding is not much mentioned in literature, and the
parameters for laser debonding of such material, energy (mJ), frequency (Hz), which result in power (W) diverge in
literature mentions. For Buu’s (2010) laboratorial study [16], the applied laser application time varied from 60 to 290 s.
However, Korsoglu (2013) [32], in his case report paper, applied the laser with the same frequency (29 Hz), but with higher
energy (320 mJ) during 9 s on 3 cracked ceramic laminates.

Balkhi [18], used different parameters for Er:YAG laser application and compared them. In two groups, with and without
contact of the laser tip with the laminate surface, measuring the intra-pulp temperature and it was concluded that, with
the same parameters, the samples with no laser tip contact presented better results and more efficient debonding.
Within all analyzed parameters; 360 mJ, 15 Hz, 5.4 W; 400 mJ, 10 Hz, 4.0 W; 270 mL, 15 Hz, 4.0 W; 300 mJ, 10 Hz, 3.0
W; the intra-pulp temperature was lower than the standard safe temperature (5.25⁰C - ZACH, 1965). Another Er:YAG
laser laboratorial study carried out by Buu (2010) [16] used 133 mJ and 10 Hz to remove ceramic laminates and
presented results in which no tooth was damaged, assuring the lack of ablation in the dental structure, leading to
veneer/cement interface debonding instead of the tooth/cement interface debonding. Iseri [28], in his laboratorial study,
used less energy than previous studies for the Er:YAG laser; 100 mJ. However, a higher frequency was used, 50 Hz, and
success was achieved with laminate debonding. Kursoglo (2013) [32], is his clinical work, set 20 Hz as frequency and 320
mJ energy for clinical ceramic laminate debonding and presented successful results in his article.

The applied parameters used in this study (20 Hz), when compared to literature data, characterize higher frequency
cycles; however, the energy (250 mJ) was within safe parameter limits in the same comparison.
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Several authors mention patient discomfort during conventional debonding with diamond tip burs and ceramic
laminate wear, apart from the long appointment required for the procedure and the loss for the dental element remaining
structure [12,15-17]. However, in this case, the patient did not undergo anaesthesia, nor presented sensitivity during or
after the debonding procedure. The EVA scale was further presented, through which the obtained answers were 1-2 for
the 11 ceramic laminates debonding procedure.

Although the clinical case reported above presented success and satisfactory results, more laboratorial and clinical
studies regarding the use of Er:YAG laser are necessary in the context of ceramic laminate debonding.

CONCLUSION
The debonding of ceramic laminates with Er:YAG laser was satisfactory and presented comfort during the procedure

both for the patient and the dentist, in an abbreviated period of time and preserving the remaining dental structure.

REFERENCES
1. Rechmann P, et al. Laser all-ceramic crown removal-a laboratory proof-of-principle study-phase 1 material

characteristics. Lasers Surg Med. 2014;46:628-635.

2. Ceinos R, et al. Esthetic rehabilitation of the smile with partial laminate veneers in an older adult. Clin Case Rep.
2018;6:1407-1411.

3. Kumbuloglu O, et al. Shear bond strength of composite resin cements to lithium disilicate ceramics. J Oral Rehabil.
2005;32:128-133.

4. Calamia JR. Clinical evaluation of etched porcelain veneers. Am J Dent. 1989;2:9-15.

5. Shaini FJ, et al. Clinical performance of porcelain laminate veneers. A retrospective evaluation over a period of 6.5
years. J Oral Rehabil. 1997;24:553-559.

6. Haralur SB. Microleakage of porcelain laminate veneers cemented with different bonding techniques. J Clin Exp
Dent. 2018;10:e166-e171.

7. McCullock AJ. Dental demolition. Dent Update. 1992;19:255-256.

8. Sari T, et al. Transmission of Er:YAG laser through different dental ceramics. Photomed Laser Surg.
2014;32:37-41.

9. Anusavice KJ. Informatics systems to assess and apply clinical research on dental restorative materials. Adv Dent
Res. 2003;17:43-48.

10. Chai SY, et al. Incisal preparation design for ceramic veneers: A critical review. J Am Dent Assoc. 2018;149:25-37.

11. Dunne SM and Millar BJ. A longitudinal study of the clinical performance of porcelain veneers. Br Dent J.
1993;175:317-321.

12. Bader C and Krejci I. Indications and limitations of Er:YAG laser applications in dentistry. Am J Dent.
2006;19:178-186.

13. Morimoto S, et al. Main Clinical outcomes of feldspathic porcelain and glass-ceramic laminate veneers: a
systematic review and meta-analysis of survival and complication rates. Int J Prosthodont. 2016;29:38-49.

14. Morford CK, et al. Er:YAG laser debonding of porcelain veneers. Lasers Surg Med. 2011;43:965-974

15. Whitehead SA, et al. Removal of porcelain veneers aided by a fluorescing luting cement. J Esthet Dent.
2000;12:38-45.

16. Buu N, et al. Er:YAG laser debonding of porcelain veneers. Laser in Dentistry. 2010;7549:754909-754912.

17. Oztoprak MO, et al. Effects of different application durations of scanning laser method on debonding strength of
laminate veneers. Lasers Med Sci. 2012;27:713-716.

18. ALBalkhi M, et al. Efficiency of Er:YAG laser in debonding of porcelain laminate veneers by contact and non-contact
laser application modes (in vitro study). J Esthet Restor Dent. 2018;30:223-228.

19. Birang R, et al. Comparative evaluation of the effects of Nd:YAG and Er:YAG laser in dentin hypersensitivity
treatment. Lasers Med Sci. 2007;22:21-24.

20. Marcondes M, et al. The influence of the Nd:YAG laser bleaching on physical and mechanical properties of the
dental enamel. J Biomed Mater Res B Appl Biomater. 2009;90:388-395.

e-ISSN: 2320-7949
p-ISSN: 2322-0090Research & Reviews: Journal of Dental Sciences

RRJDS | Volume 7 | Issue 1 | March, 2019 67



21. Harris DM, et al. Selective ablation of surface enamel caries with a pulsed Nd:YAG dental laser. Lasers Surg Med.
2002;30:342-350.

22. Burnett LH Jr, et al. Tensile bond strength of a one-bottle adhesive system to indirect composites treated with
Er:YAG laser, air abrasion or fluoridric acid. Photomed Laser Surg. 2004;22:351-356.

23. Azzeh E and Feldon PJ. Laser debonding of ceramic brackets: a comprehensive review. Am J Orthod Dentofacial
Orthop. 2003;123:79-83.

24. Wigdor H, et al. The effect of lasers on dental hard tissues. J Am Dent Assoc. 1993;124:65-70

25. Mehl A, et al. 3D volume-ablation rate and thermal side effects with the Er:YAG and Nd:YAG laser. Dent Mater.
1997;13:246-251.

26. Tocchio RM, et al. Laser debonding of ceramic orthodontic brackets. Am J Orthod Dentofacial Orthop.
1993;103:155-162.

27. Hayakawa K. Nd: YAG laser for debonding ceramic orthodontic brackets. Am J Orthod Dentofacial Orthop.
2005;128:638-647.

28. Iseri U, et al. Effect of Er:YAG laser on debonding strength of laminate veneers. Eur J Dent. 2014;8:58-62.

29. Dostalova T, et al. Noncontact Er:YAG laser ablation: clinical evaluation. J Clin Laser Med Surg. 1998;16:273-282.

30. Correa-Afonso AM, et al. Influence of pulse repetition rate on temperature rise and working time during composite
filling removal with the Er:YAG laser. Photomed Laser Surg. 2008;26:221-225.

31. Zach L and Cohen G. Pulp response to externally applied heat. Oral Surg Oral Med Oral Pathol. 1965;19:515-530.

32. Kursoglu P and Gursoy H. Removal of fractured laminate veneers with Er:YAG laser: report of two cases. Photomed
Laser Surg. 2013;31:41-43.

 

e-ISSN: 2320-7949
p-ISSN: 2322-0090Research & Reviews: Journal of Dental Sciences

RRJDS | Volume 7 | Issue 1 | March, 2019 68


	Contents
	Removal of 11 Laminate Veneers with Er-Yag Laser
	ABSTRACT
	INTRODUCTION
	CLINICAL CASE REPORT
	DISCUSSION
	CONCLUSION
	REFERENCES


