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Abstracts

Objective The purpose of this article was to demonstrate the preliminary report of bonding ability of

porcelain laminate veneers to fluorosed teeth after 1 year.

Materials and methods The clinical findings on this patient were dental fluorosis of Thylstrup-
Fejerskov Index (TFI) = 5-7. The treatment plan was to place 16 PLVs. Study models showed that
the teeth were in good proportion. Wax-up models were used for silicone index. The incisal
edge reductions were a feather incisal edge in maxillary teeth and an incisal bevel preparation in
mandibular teeth. The laminate veneers were fabricated using the IPS Empress Esthetic system and

Variolink II was used as a luting cement.

Results After 1-year follow-up, the porcelain laminate veneers were still in a good condition, with
proper occlusion and function. Neither crack nor discoloration could be observed. Moreover, the
gingival tissue showed good response with no inflammation. The patient was very satisfied with the

results.

Conclusion This case demonstrated the success of using porcelain laminate veneers as an alternative

choice in solving esthetic problems that might previously have been treated with full coverage.
(CU Dent J. 2012;35:49-64)
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Introduction

Dental fluorosis, a developmental disturbance of
dental enamel, is caused by repeated exposure to high
concentrations of fluoride during tooth development,
leading to enamel with reduced mineral content and
increased porosity. The severity of the fluorosis is
individualized. It depends on the timing and duration
of the overexposure to fluoride, body weight, degree of
physical activity, nutritional factors, and bone growth.'
The clinical appearance of fluorosis is composed of a
spectrum of changes. In its mild form, lusterless white
lines or diffuse opacities are present, while in the more
severe forms a generalized opaque chalky appearance
with confluent pitting and staining of hypomineralized
tissues may be seen. Because fluorotic enamel is
hypomineralized and porous, after tooth eruption,
extensive mechanical breakdown of the surface enamel
and secondary staining of the underlying hard tissues
usually occur in severely affected dentitions.? There-
fore, severe forms of fluorosis not only significantly
disrupt enamel but also adversely affect esthetics, causing

psychological distress.®

Esthetic changes in permanent dentition are the
greatest concern of patients who have dental fluorosis.
It usually occurs in children who were excessively
exposed to fluoride at 20 to 30 months of age. A
critical period for fluoride overexposure is between 1
and 4 years old.* A safe level for daily fluoride intake
is 0.5 to 0.7 ppm.” In Thailand, the northern part of the
country has the highest incidence of water fluoride
content (10-65%) followed by the central part (1.6-
18.2%).° The prevalence of severe dental fluorosis was

found to be correlated with fluoride in drinking water.”

Although there is a considerable amount of
literature on the characteristic features of dental
fluorosis, little appears to have been written on its
management. Clinically, most moderate to severe types
of fluorosis are cases requiring definitive dental

treatment. Bleaching or microabrasion of severely
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fluorosed teeth are often ineffective, or only provide
transient results,®® while composite restorations not only
discolor and wear over time, but may also chip or
debond.'® Porcelain laminate veneers (PLV) have been
shown to be the restoration of choice for severely
fluorosed teeth, as PLV retain their color, wear resis—
tance, and biocompatibility.'’'>13 In addition, these
veneers require conservative tooth preparation, and hence
help preserve much more tooth structure than full crown
preparations. This case report documented the result of
porcelain veneer as a restoration in patient with dental
fluorosis after one year period. It showed preliminary
result with successful veneers. We planned to follow

up the case through the follow-up periods.

Case report

A 23-year-old Thai female presented with
permanent dentition resembling full-mouth fluorosis
(Figure 1). Her chief complaint was an unattractive
smile due to generalized tooth discoloration. Her medical
history was unremarkable. Her brothers, who lived in
the same area as the patient (SuphanBuri province),
also had discolored teeth. It is possible that they had all
consumed the same water supply since their childhood.
The level of fluoride in the water around SuphanBuri
province is greater than 7 ppm, which can be consid-
ered to be a high level compared with a safe level of

water fluoridation (0.5-0.7 ppm).>*°

Clinical examination

The clinical examination of the patient revealed
generalized enamel fluorosis affecting all permanent
teeth (Figure 1). Loss of the outermost enamel in
irregular areas involving less than half of the entire
surface presented on most surfaces of the maxillary
teeth and the premolars and molars of the mandibular
teeth. Surfaces of the lower anterior teeth displayed a
marked opacity on their surface, with focal loss of the

outermost enamel. These teeth were, however, relatively
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Figure 1

Generalized enamel fluorosis affecting all of the permanent teeth. (Note a midline deviation to the right

side of about 2 mm, and an anterior cross-bite between teeth 22/32).

Figure 2 Occlusal view (above) and Class-III occlusal relationship on both sides (below).

less affected than the upper teeth. The incisal and
occlusal surfaces were reduced due to the loss of enamel
structure (Figures 2). The patient also had anterior
crossbite between 22/32. The upper teeth had a
midline deviation of about 2 mm to the right side. The
patient had a class-III occlusal relationship, with
findings of light contact on anterior teeth and simulta-

neous bilateral posterior tooth contact in centric

(Figures 2). Eccentric movement demonstrated group
function in lateral excursions on both sides, with no
interference in balancing side and protrusive guidance.
Oral hygiene was good, and the gingival tissue was in
healthy condition, except for the lower anterior where
slight marginal gingivitis was presented. Radiographic
examination showed no caries or alveolar bone loss

(Figure 3).
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Figure 3 Radiographic examination showed no caries.

Diagnosis

The clinical findings on this patient, as shown in
Figure 1, were: dental fluorosis of Thylstrup-Fejerskov
Index (TFI) = 5-7, based on the 1978 dental fluorosis
classification scheme of Thylstrup and Fejerskov;? and

the presence of anterior crossbite between 22/32.
Treatment options

The dental fluorosis classification criteria developed
by Thylstrup and Fejerskov is appropriate for deter-
mining the modality of treatment, based on biological
aspects of dental fluorosis.? Multiple levels of esthetic
and conservative treatments need to be considered in
esthetically managing teeth with dental fluorosis, based
on the severity of the fluorotic condition. Bleaching
and enamel microabrasion techniques are conservative,
without resulting in excessive wear of sound dental
structure. These may be employed in cases of TFI =
1-2 and TFI = 1-4, respectively.'” Some authors have
described the use of both techniques (microabrasion
and bleaching) in cases of TFI = 1-4.">'¢ Both the
bleaching technique and microabrasion procedures could
be employed only for mild to moderate grade fluorosis
and these procedures may need to be repeated several

times to obtain satisfactory results.'”"'® However, the

advantage of these procedures related to their
relatively non-invasive compared to other restorative
procedures and consume minimum chair clinical time.'”
In the case of extensive loss of tooth surface, as in
TFI > 5, the use of composite restorations or PLV is
indicated, in addition to microabrasion.'* The advantage
of direct composite veneer include minimal clinical steps
comparing to indirect ceramic veneers, however the
disadvantage were their long term low wear resistance,
and less color stability.?° For TFI = 8-9, the use of

prosthetic crowns may be required.'*

Treatment plan

Considering the age of the patient and the severity
of fluorosis, as well as the presence of anterior lower
crossbite between 22/32, the accepted treatment plan
to obtain esthetic results and correct the anterior lower
crossbite was to place 16 PLVs on the upper teeth from
14 to 24 and on the lower teeth from 34 to 44. The
patient was advised to receive generalized scaling. Smile
analysis was evaluated to determine the relationship
between the smile line and the lower lip line (Figure
4). Her smile line was quite straight. Study models

were analyzed to evaluate the occlusal relationship, and
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Figure 5b Facial view of the prepared upper anterior teeth.

diagnostic wax-up models were done (Figure 4).
The wax-up models were used for silicone index,
diagnosis, assessment of esthetics, and patient satis-
faction before proceeding to tooth preparation. The
treatment plan was designed according to the recurring
esthetic dental (RED) proportion concept. The RED
proportion indicates that the proportion of the successive
widths of the maxillary teeth as viewed from the front
should remain constant, progressing from the width of
the maxillary lateral incisor being 70% of the frontal

view width of the maxillary central incisor, and the

maxillary canine being 70% of the width of the resulting
lateral incisor.?’ The normal tooth width/length ratios
for the lateral incisor and canine are about 0.8 mm, and
for the central incisor about 0.88 mm.?? In this case,
the RED proportion of both lateral/central incisor and
canine/lateral incisor were about 73%. In addition, the
coronal tooth width/length ratios of the lateral incisor
and canine were about 0.8 mm, and central incisor was
about 0.9 mm. Overall, the RED proportion and the
width/length ratios in this case were within the normal

values. Therefore, pre-treatment of the patient’s tooth
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Figure 6b Facial view of the prepared lower incisors.

size and tooth proportions was unnecessary. Modified
Ryge criteria were used for evaluation of the veneers
(Table 1).23

Preparation for PLV restoration
Shade selection

Final shade selection was made using a Chrom-
ascop Shade Guide (Ivoclar Vivadent, Liechtenstein).

The color chosen was DL 3,030.

Tooth preparation
Tooth preparation for PLV required the removal
of tooth structure for adequate porcelain thickness.

An LVS depth cutter (Brasseler; Savannah, GA) was

used for porcelain laminated veneer preparation, with
approximately 0.5-0.8 mm of labial enamel removed,
creating a chamfer finish line at the free gingival
margin. This line extended one-half of the thickness of
the proximal contacts. The proximal contacts were
slightly stripped using thin proximal strips (Sof-Lex
Polishing Strip; 3M ESPE, USA) for ease of inter-
proximal finishing. For the upper teeth, the incisal
edge reduction was a feather incisal edge, which is
minimally invasive, retaining the original length and
incisal edge of the tooth (Figure 5a, b). For the lower
anterior teeth, the incisal edge reduction was an incisal
bevel preparation which reduced the incisal edge

approximately 1.5 mm (Figure éa, b). For the lower
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Table 1 Modified Ryge Criteria.

Characteristic

Rating
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Alpha

Bravo

Charlie

Delta

Color match

Matches shade

Matches shade

Mismatches

Not applicable

tab in tab in shade tab in
color/shade color/shade color/shade by
one shade tab
gradation or
more
Marginal No visible Visible evidence Explorer Restoration
adaptation evidence of of a crevice penetrates is mobile,
crevice along the along the margin crevice, fractured or
margin that the that the explorer reaching dentin, missing
explorer will will or
penetrate penetrate base is exposed
Cavosurface No discoloration Discoloration Discoloration has Not applicable
marginal anywhere on the present, but has penetrated along
discoloration margin between not penetrated the margin in a
the restoration along the pulpal direction
and margin in a
the tooth pulpal
structure direction
Secondary No caries as Evidence of Not applicable Not applicable
Caries evidenced by caries at
softness, opacity margin of the
or etch at the restoration
margin of the
restoration
Postoperative No postoperative Postoperative Not applicable Not applicable
sensitivity Sensitivity sensitivity
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Figure 7a Facial view of the lower canine and premolar.

Figure 7b Facial view of the prepared lower canine and premolar.
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premolar teeth, an occlusal reduction of about 1.5 mm
was performed only on the buccal third of the occlusal
table, with a chamfer finish line continuous with the
facial-proximal outline (Figure 7a, b). All incisal line

angles were rounded.

Impression procedure

Following tooth preparation, a gingival retraction
cord (Ultrapak Cord #000; Ultradent, USA) was
inserted gently into the sulcus, and impressions were
taken with additional silicone material (Flextime;

HeraeusKulzer, USA).

Temporization

Temporization was made from direct composite
resin. All prepared teeth were spot etched with 37.5%
phosphoric acid for 30 s (Gel Etchant; Kerr, USA),
and no primer was required. The composite resin (shade
A2, Premise; Kerr, USA) was applied to all prepared
teeth, then shaped and polished.

Laboratory fabrication

The laminate veneers were produced with the IPS
Empress Esthetic system (Ivoclar Vivadent; Liechtenstein)
using a combined press/layering technique. The internal
surfaces of the veneers were etched with 4% hydrof-
luoric acid (Porcelain etchant; Bisco, USA) for 4 min,
following the manufacturer’s instructions, and then
treated with silane coupling agent (Monobond-S; Ivoclar

Vivadent, Liechtenstein).

Try in PLV restoration

The laminate veneer’s fit, form and color were
checked on the master cast, both individually and
collectively. Teeth were cleaned with a slurry of
pumice, and the laminates were again checked on the

teeth.
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Cementation

The teeth were re-cleaned with a slurry of
oil-free pumice, and then etched with 37.5% phosphoric
acid for 30 s (Gel Etchant; Kerr, USA). Afterward the
teeth were rinsed and blot-dried, and then air-dried
without desiccation using oil-free air. Primer (Syntac
Primer and Syntac Adhesive; Ivoclar Vivadent,
Liechtenstein) was applied and light-cured. A
preselected shade (Medium Value 0) of luting cement
(Variolink veneer; Ivoclar Vivadent, Liechtenstein) was
applied to the internal surface of the PLV, which was
carefully placed onto the tooth until fully seated. Using
a soft brush or explorer, excess cement was removed
from the margins to facilitate the finishing process.
While holding the PLV in place, tack—cure of 5 s was
used on the labial surface to stabilize the PLV in place
and allow for ease of removal of excess cement. This
was followed by complete polymerization for 40 s per
segment overlapping of the light tip and multiple
curing areas. All veneers were cemented and light-

cured in the same manner.

Finishing and polishing PLV

Gross finishing was done using ultrafine diamond
burs (Brasseler; Savannah, GA) and a 30-fluted
carbide bur (Shofu; USA) to remove any remaining
excess of luting material on both gingival and incisal
margins. For the proximal surfaces, proximal strips
(Sof-Lex Polishing Strip; 3M ESPE, USA) were used,
and then checked with dental floss. Occlusion was
checked in both centric and eccentric excursions, and
any needed adjustments were made. The patient was

instructed to brush and floss regularly.

Treatment results

The baseline evaluation was completed at two

weeks after the restorations were placed (Figure 8).
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Figure 8 Facial view of the veneers after two weeks (above) and one year follow-up (below).

One-year evaluations followed (Figures 8, 10). In this
study which used Modified Ryge criteria to evaluate
the clinical outcome, results were found Alfa-rated and
no difference between baseline and after 1-year
follow-up. Patients did not report tooth sensitivity or
adverse reactions. All restorations showed that the
combination of a glazed etched-porcelain to prepared-
tooth interface, together with maintenance of good oral
hygiene, gave satisfactory esthetic results as well as
good gingival response. There was no breakage or
discoloration of veneers during the evaluation. Figure
9a, b shows the pre-and post-operative results. The
pre— and post-treatment photographs show a significant

improvement in esthetics.

Discussion

Enamel fluorosis is characterized by a hypomineralized,
acid-resistant superficial layer and porous enamel with
areas of subsurface hypomineralization.? According to
the classification of the Thylstrup-Fejerskov Index,
which is based on clinical changes in fluorosed teeth,
this consists of pathological changes in enamel.?* The
present case, with TFI 5-7 fluorosed teeth, presented
marked opacity or a chalky white appearance on the
tooth surface, on which pits may occasionally be
presented with diameters less than 2 to 3 mm on the

smooth or occlusal surfaces, as well as attrition.?

The durability and clinical success of PLV has

been extensively studied. The reported success rate is
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Figure 9a Pre-operative smile of the patient.

Figure 9b Post-operative smile of the patient.

more than 95%, and the average durability is more than
5 years.?> Veneers have been shown to provide excellent
service over 3 years of function.?® Satisfactory results
with PLV restorations were reported at 18 months
regarding surface, color, marginal integrity, fracture rate,
and gingival tissue response.?’ Satisfactory esthetic
results were observed in a six-year recall of fluorosed
teeth restored with PLV.® Other studies have shown
that moderate fluorosis or fluorosis-like discolored teeth
restored with PLV demonstrated satisfactory results.?®:?
Following the recommended treatment plan, in this
case 16 PLV restorations were placed on the upper

and lower anterior and premolar teeth.

Current ceramic bonding systems are based on
micromechanical bonding between cement and ceramic
restorations. The porcelain surface was prepared for
increased mechanical retention, including grinding,
sandblasting, and acid etching. In addition, the appli—
cation of a silane coupling agent serves as a chemical
surface preparation to enhance the bond strength of

porcelain to enamel.*°

Moreover, doubling the etching time of moderately
fluorosed teeth to achieve typical etching patterns has
been reported.®' Several studies have compared fluorotic
and nonfluorotic teeth treated with 37% phosphoric acid,

using scanning electron microscopy. These studies
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confirmed that fluorotic teeth had fewer irregularities
from the etchant, and also demonstrated that these
fluorotic teeth exhibited unpredictability of treat-
ment.>23%34 However, no statistically significant
differences in bond strengths of normal and fluorosed
enamel were observed when longer etching times were
used.®>> According to the results of these studies,
extended etching times and special treatments were

not suitable for the fluorosed teeth in this case.

For severely fluorosed teeth, the hypomineralized
surface layer should be ground away before etching
the subsurface enamel, and the etching time should be
prolonged to at least 90 s.°' However, Ateyah and
Akpata reported no differences in bond strengths
between ground enamel and composite resin for all
groups of fluorosis in young patients.>® Furthermore,
the bond strength of composites to ground enamel in
moderate fluorosis (chalky enamel with pitting) is similar
to the bond strength of composites to normal teeth.®’
Furthermore, mildly acidic self-etch adhesives do not
seem appropriate for bonding to fluorosed enamel,
because they yield a less micro-retentive surface.®’
An etch-and-rinse dentin bonding agent was reported
to have a higher shear bond strength than a self-etch
dentin bonding agent in a study of both fluorosed and
non-fluorosed enamel surfaces.*® Enamel to resin
bonding, produced by etch-and-rinse adhesives, has
been observed to be more stable over time.*” Several
studies have reported that phosphoric acid application
to obtain micromechanical retention on a non-fluorosed
enamel surface before the application of dentin bonding
agent increased the bond strength of resin to enamel.>”+*°
These results are compatible with the procedures used

in this case report.

In addition, clinicians need to understand the
masking ability and the transmittance of light shine
through of porcelain restorations, including factors such

as the thickness and opacity of the materials.*'*?

CU Dent J. 2012,35:49-64

Porcelain veneer can completely mask the underlying
discolored tooth substance with minimal reduction of
sound tooth substance (0.3-0.7 mm for the labial
surface and 0.5-1.0 mm for the incisal edge). However,
the veneer’s color can be altered by the underlying
discoloration.** The opacity of porcelain can be evaluated
by measuring the contrast ratio (CR), which is defined
as the ratio of illuminance of the test material. A high
CR represents low transmittance of light through the
material.*'*2 Dozic A et al reported that small changes
in thickness and shade of opaque and translucent
porcelain layers could influence the final shade of the
porcelain.”? However, the opacity of luting agents may
affect the final color of porcelain veneers, so it is helpful
to test the restorations with a try-in paste before final
cementation.”® The luting agents which used to cement
porcelain veneers should have a low viscosity for good

marginal adaptation of the veneers.*

However, many studies reported that the
successful results of leucite-reinforced ceramic used
in fluorosis cases.®?%:2” Beers DH also showed that
the satisfactory esthetic results of alumima based
ceramic in a severe case.’’ Furthermore, several
researchers have shown that the composites can be
bonded reliably and successfully to fluorosed enamel,
especially when the enamel exhibits only mild or
moderate fluorosis.>”*® Many studies have shown
that the bond strength of PLV was not significantly
different between fluorosed and non-fluorosed enamel

surfaces.®>-38

Conclusion

PLV have become a popular method for solving
esthetic problems in dentistry. The current case
demonstrates the use of PLV as a treatment of choice
to improve the esthetic appearance of a fluorosis
patient, while in the past this case might have been

treated with full coverage or direct bonding.
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Figure 10 Occlusal view of teeth after 1-year follow-up.

References

Den Besten PK. Dental fluorosis: its use as a
biomarker. Adv Dent Res. 1994;8:105-10.
Thylstrup A, Fejerskov O. Clinical appearance of
dental fluorosis in permanent teeth in relation to
histologic changes. Community Dent Oral
Epidemiol. 1978;6:315-28.

Al Jazairy YH. Management of fluorosed teeth using
porcelain laminate veneers: a six-year recall case
report. Saudi Dent J. 2001;13:106-13.

Alvarez JA, Rezende KMPC, Marocho SMS, Alves
FBT, Celiberti P, Ciamponi AL. Dental fluorosis:
exposure, prevention and management. Med Oral

Pathol Oral Cir Bucal. 2009;14(2):103-7.

Burt BA. The changing patterns of systemic
fluoride intake. J Dent Res. 1992;71:1228-37.
Dental Public Health Division. Thai 5" National
Oral Health Survey 2000/2007. Bangkok, Thailand:
Department of Health, Ministry of Public Health; 2002.
Leatherwood EC, Burnett GW, Chandravejjsmarn
R, Sirikaya P. Dental caries and dental fluorosis in
Thailand. Am J Public Health. 1965;55:1792-9.
Goldstein CE, Goldstein RE, Feinman RA, Garber
DA. Bleaching vital teeth: state of the art.
Quintessence Int. 1989;20:729-37.

Train TE, McWhorter AG, Seale NS, Wilson CF,
Guo IY. Examination of esthetic improvement and

surface alteration following microabrasion in

61



62 | Kruetongsri K, et al

10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

fluorotic human incisors in vivo. Pediatric Dent
1996,18:353-62.

Walls AWG, Murray JJ, McCabe JF. Composite
laminate veneers: a clinical study. J Oral Rehabil.
1988;15:439-54.

Piddock V, Qualtrough AJE. Dental ceramics-an
update. J Dent. 1990;18:227-35.

Kourkouta S, Walsh TT, Davis LG. The effect of
porcelain laminate veneers on gingival health and
bacterial plaque characteristics. J Clin Periodontol.
1994, 21:638-40.

Rodd HD, Davidson LE. The aesthetic management
of severe dental fluorosis in the young patient. Dent
Update. 1997,24:408-11.

Akpata ES. Occurrence and management of dental
fluorosis. Int Dent J. 2001;51:325-33.

Bertassoni LE, Martin JM, Torno V, Vieira S,
Rached RN, Mazur RF. In-office dental bleaching
and enamel microabrasion for fluorosis treatment.
J Clin Pediatric Dent. 2008;32:185-7.

Ardu S, Stavridakis M, Krejci I. A minimally
invasive treatment of severe dental fluorosis. Quin-
tessence Int. 2007;38:455-8.

Seale NS, Thrash WJ. Systematic assessment of
colour removal following vital bleaching of
intrinsically stained teeth. J Dent Res. 1985;64:457-61.
Wong ES, Winter GB. Effectiveness of microabrasion
technique for improvement of dental aesthetics. Br
Dent J. 2002;193:155-8.

Greenwall L. Bleaching techniques in restorative
dentistry. An illustrated guide. New York: Martin
Dunitz, 2001:244-50.

Roberson, Heymann, Swift. Sturdevant’s Art and
Science of Operative dentistry. Additional conser-
vative esthetic procedures. 4™ ed. Missouri: Mosby,
2002:610-20.

Ward DH. Proportional smile design using the
recurring esthetic dental (RED) proportion. Dent
Clin North Am. 2001;45:143-54.

Gillen RJ, Schwartz RS, Hilton TJ, Evans DB. An

23.

24.

25.

26.

27.

28.

29.

30.

31.

32.

33.

CU Dent J. 2012,35:49-64

analysis of selected normative tooth proportions.
Int J Prosthodont. 1994;5:410-7.

Davis LG, Ashworth PD, Spriggs LS. Psychological
effects of aesthetic dental Treatment. J Dent.
1998;26:547-5A4.

Ekanayake L, van der Hoek W. Prevalence and
distribution of enamel defects and dental caries in
a region with different concentrations of fluoride
in drinking water in Sri Lanka. Int Dent J. 2003;
53:243-8.

Aristidis GA, Dimitra B. Five-year clinical
performance of porcelain laminate veneers. Quin-
tessence Int. 2002;33:185-9.

Christensen GJ, Christensen RP. Clinical observa-
tions of porcelain veneers: a three-year report. J
Esthet Dent. 1991;3:174-9.

Karlsson S, Landahl I, Stegersjo G, Milleding P.
A clinical evaluation of ceramic laminate veneers.
Int J Prosthodont. 1992;5:448-51.

Sherwood IA. Fluorosis varied treatment options. J
Conserv Dent. 2010;13(1):47-53.

Baechle M, Bebemeyer R, Koh S. Esthetic
management of fluorosis-like discolored dentition
in the adolescent patient. J Greater Houston Dent.
Soc. 2000;17-9.

Stacey GD. A shear stress analysis of the bonding
of porcelain veneers to enamel. J Prosthet Dent.
1993,70:395-402.

Al-Sugair MH, Akpata ES. Effect of fluorosis on
etching of human enamel. J Oral Rehabil. 1999;
26:521-8.

Hoffman S, Rovelstad G, McEwan WS, Drew CM.
Demineralization studies of fluoride-treated enamel
using scanning electron microscopy. J Dent
Res.1969;48(6):1296-302.

Kochavi D, Gedalia I, Anaise J. Effects of condi-
tioning with fluoride and phosphoric acid on enamel
surfaces as evaluated by scanning electron micros-
copy and fluoride incorporation. J Dent Res. 1975;

54(2):304-9.



7 V1A ”;JW’W 2555;35:49-64

34.

35.

36.

37.

38.

39.

40.

Opinya GN, Pameijer CH. Tensile bond strength
of fluorosed Kenyan teeth using the acid etch
technique. Int Dent J. 1986;36(4):225-9.
Ratnaweera PM, Fukagawa N, Tsubota Y,
Fukushima S. Microtensile bond strength of
porcelain laminate veneers bonded to fluorosed
teeth. J Prosthet Dent. 2009;18:205-10.

Ateyah N, Akpata ES. Factors affecting shear bond
strength of composite resin to fluorosed human
enamel. Oper Dent. 2000;25:216-22.
Weerasinghe DS, Nikaido T, Wettasinghe KA,
Abayakoon JB, Tagami J. Micro-shear bond
strength and morphological analysis of a self-
etching primer adhesive system to fluorosed enamel.
J Dent. 2005;33:419-26.

Toman M, Cal E, Tirkiin M, Ertugrul F. Bond
strength of glass—ceramics on the fluorosed enamel
surfaces. J Dent. 2008;36:281-6.

Torii Y, Ttou K, Nishitani Y, Yoshiyama M,
Ishikawa K, Suzuki K. Effect of self-etching primer
containing N-acryloyl aspartic acid on enamel
adhesion. Dent Mater. 2003;19:253-8.

Ermis RB, De Munck J, Cardoso MV, Coutinho E,
Van Landuyt KL, Poitevin A, Lambrechts P,

Van Meerbeek B. Bonding to ground versus

471.

42.

43.

44.

45.

46.

47.

INANTE LATONENAT UAZADLE

unground enamel in fluorosed teeth. Dent Mater.
2007,;23: 1250-5.

International Commission on Illumination.
Colorimetry: Official Recommendations of the
International Commission on Illumination. Paris:
Bureau Central de la CIE; 1971.

Hunter RS, Harold RW. The Measurement of
Appearance. 2" ed. New York City: John Riley &
Sons; 1987:162-93.

Chu FC, Sham AS, Luk HW, Andersson B, Chai
J, Chow TW. Threshold contrast ratio and masking
ability of porcelain veneers with high-density
alumina cores. Int J Prosthodont. 2004;17:24-8.
Dozic A, Kleverlaan CJ, Meegdes M, Zel J, Feilzer
AJ. The influence of porcelain layer thickness on
the final shade of ceramic restorations. J Prosthet
Dent. 2003;90:563-70.

Chu FC. Clinical considerations in managing
severe tooth discoloration with porcelain veneers.
JADA. 2009;140:442-6.

Ho EH. Porcelain veneers: an overview with a case
presentation. Hong Kong Dent J. 2007;4:47-57
Beers DH. Accreditation clinical case report, case
type I: six or more indirect restoration. J Cosment

Dent. 2009;24:34-43.



64 | Kruetongsri K, et al CU Dent J. 2012;35:49-64

s1a9un1ssnEngilaluannszaulunang
AIEWASTLAUILLS

LNANAL LATANaIAs N’
LRANNA abalsad n.u., M.S.D., ABOD, .5.7.NW.N0.2

1T ROURRANE MAN AIIUANIINYTUANBANN JBNUATIINTILN ANETIUALNNEAT AT AWIAINTOiNMANeNat

1sEEIUNAN AITUANITUYTIULANBAMN MBNUAZIINTIEN ALSTUALNVEAT AT QWNAINTOINMNAINENaE

o

unAmea

o s o £ v = a ' s A A e

gﬁqu?&’ JA LW@?’]HQW‘LAN@H’]‘;‘?HH’]L‘]_Ierﬁlusu@m’]if;lmL-*lm‘x“lx‘l’J’NW@iFﬂLﬂuQLuﬂiﬂuﬂuﬁ]ﬂﬂiﬂuitﬂxL‘]ﬂ’]
11

7 quazisnig aannansaaneaddanudndiasmediduiuannssluszdviianle s-7 Rwinag
MaukumIinEdaamsysusneinaudifdefidudiun 16 @ uazainnisilarziiunsaadnEndn
Hurostlanseilil » uiipeguiaddidniufeutla a murealu wdmintudainoudaeadnmis
ANUANTRLA YL LLLRNRERL AL uazvinisnsaudsnsiulaeTuduuaous ANORT
ﬂfmaﬁmiuﬂuummuﬂmmm@wumguqmLﬁmmﬂmiﬂmﬁmﬂmaﬁﬂuﬁumq wasnauiiiaignyinan
ansnleiiie @ams 1o sinuarBnRnAeTNuRTLORIAY)

wansAnm1 anmsiasnuransinsnduszazioan 1 1 wudmefnawiileddvegly nnd  aann
THunAedldd ldfisasunnfrouatlinunaldou” uenanduiaidanidendiinimen uesiiise
wosnauAiles liwunmsdn. wiRaiu uasfilaefewslasnniunamsine

g1/ wedmaudiflefidudnitnilen nansoldlunsudladymGesnny ssnaludilaatfunnnszls G
wineuenaaziadlATUNITINEARENITATELTY

(9 MUR W 2555;35:49-64)

o o  a [ a a oo
AT 1ARY. AN FENIN, WETTIAUILET, Wupnnse




