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INTRODUCTION

The decline in prevalence and incidence of dental
caries in developed countries over the last two
decades is considered to be largely due to the

widespread use of fluoride in different forms, but simul-
taneously with decline in caries, an increase in dental
fluorosis has been reported.1 An endemic dental health
problem in several countries around the world, dental
fluorosis, has dramatically increased in frequency in
developing countries in Latin America in recent years.2-8

Since Mexico is a major producer of fluorspar in the
world, the two states associated with this productivity,
San Luis Potosi and Coahuila, have great amounts of
fluoride in the sources of drinking water and the
populations have a high incidence and prevalence of

dental fluorosis.9 Recently, there have been several
reports showing that a wide area in central and
northern states of Mexico is affected by an endemic
dental fluorosis that affects both primary and perma-
nent dentitions.6,10 Therefore, conservative and inexpen-
sive methods to treat dental fluorosis are necessary.The
proposals should consider the following aspects:
1. There should be a conservative approach to obtain
good esthetic and cosmetic results; and 2. Treatment
alternative should be at a low cost.

It has been reported that dental fluorosis in adoles-
cents and adults affects mainly anterior teeth, so this is
a main concern from an esthetic point of view for
populations affected by dental fluorosis. There are
several treatment possibilities from a conservative
approach from non-invasive techniques such as bleach-
ing, to aggressive methods such as veneering, crowding
or bonding. Nightguard vital bleaching technique
(NVBT) with carbamide peroxide or hydrogen
peroxide has enjoyed great popularity to enhance
esthetics in anterior teeth, since it was first introduced
to the dental profession by Haywood and Heyman in
1989.11 It has been reported that NVBT is a safe and
effective method that provides a less invasive and less
costly alternative than crowns or lamite veneering.12

There are several brands of carbamide peroxide
available on the dental market with different
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concentrations. Different companies make hydrogen
peroxide too, so it is important to carry out clinical
studies to determine their clinical effectiveness.

This study focuses on testing Nightguard vital
bleaching technique on teeth affected by dental fluoro-
sis, comparing carbamide peroxide and hydrogen
peroxide in a double-blind clinical trial.

PATIENTS AND METHODS
The Ethics Committee of the Faculty of Dentistry at
San Luis Potosí University, approved this study. This
clinical trial involved 114 subjects, who desired to
lighten the appearance of anterior teeth due to effects
of dental fluorosis; indications, contra-indications, risks
and benefits of bleaching were written into a consent
form and discussed with each subject. The inclusion
criteria were as follows: dental fluorosis in degrees 1 to
3 in accordance with Tooth Surface Index of Fluorosis
(TSIF); 8 maxillary teeth (from central incisor to first
premolar both sides) had to be present, bucal and
lingual faces were evaluated before and after treatment
with NVBT; all teeth had to be free of dental caries and
restorations.13 The exclusion criteria were as follows: all

patients who had had previous bleaching treatment
were excluded; dental fluorosis in degrees 4-5 of TSIF;
patients with severe periodontal disease; tetracycline-
stained teeth; patients with teeth with history of dental
trauma. A double blind clinical trial was done, patients
were randomized into three groups of treatment,
sample size was 38 subjects per group: group A, 10%
carbamide peroxide; group B, 20% carbamide
peroxide; group C, 7.5% hydrogen peroxide.14 Both
subjects and dentist were unaware of which treatment
was involved; clinical evaluations were done using TSIF
index at baseline and 1 week after treatment. A pilot
study to calibrate all evaluators was done, the results of
Kappa being 0.86.

Nightguard vital bleaching was used in this study.An
irreversible hydrocolloid impression (Jeltrate Plus,
Caulk, USA) was taken of the upper arch and poured
with hydrocal, the resultant cast having to be free of
voids. The cast was trimmed on a model trimmer to
achieve a base parallel to the occlusal plane of the
posterior teeth. Minor voids were blocked out.
Reservoirs on the facial aspect of all teeth of approxi-
mately 0.5 to 1.0 mm thick, for the bleaching agent,
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Table 1. Bleaching results using a 10% carbamide peroxide (Nuprogold)

Baseline Frequency Relative Final Frequency Relative 
Score Frequency Score Frequency
TSIF TSIF

0-5 0 0.00% 0-5 0 0.00%
6-10 0 0.00% 6-10 0 0.00%

11-15 0 0.00% 11-15 0 0.00%
16-20 20 52.63% 16-20 36 94.73%
21-25 13 34.21% 21-25 2 5.26%
26-30 3 7.89% 26-30 0 0.00%
31-35 2 5.26% 31-35 0 0.00%
36-40 0 0.00% 36-40 0 0.00%

Total 38 100.00% 38 100.00%

TSIF (Tooth Surface Index of Fluorosis).

Table 2. Bleaching results using a 20% carbamide peroxide (Opalescence)

Baseline Frequency Relative Final Frequency Relative
Score Frequency Score Frequency
TSIF TSIF

0-5 0 0.00% 0-5 0 0.00%
6-10 0 0.00% 6-10 0 0.00%

11-15 0 0.00% 11-15 1 2.63%
16-20 19 50.00% 16-20 34 89.47%
21-25 15 39.47% 21-25 3 7.89%
26-30 4 10.52% 26-30 0 0.00%
31-35 0 0.00% 31-35 0 0.00%
36-40 0 0.00% 36-40 0 0.00%

Total 38 100.00% 38 100.00%

TSIF (Tooth Surface Index of Fluorosis).
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were made to make space for gels to be tested, using a
blocking out resin (LC Block-Out, Ultradent). A
heat/vacuum tray-forming machine (Sta-Vac, Buffalo
Manufacturing, USA) and 0.035-inch Soft-tray
(Opalescence, Ultradent, USA) were used to fabricate
the Nightguard. The tray was trimmed in a horseshoe-
shaped design, the edge was 2mm from gingival crest
onto gingival tissue, periphery edges should allow
unrestricted movement from labial frenum attachment.
The bleaching systems under investigation were
NuProgold (Denstply, USA); Opalescence (Ultradent,
USA); DayWhite (Discus Dental, USA). These were
used as per instructions of the manufacturer. For each
patient, three bleaching systems were randomly
selected and a photograph study of anterior teeth was
taken under standardized lighting conditions using the
same camera and dental operatory light. Patients were
instructed as to how to place the bleaching agents into
the trays, each patient wearing the tray at night for a
period of seven days.After that a photograph study was
taken and final evaluations were estimated.

The data on the onset of tooth whitening were
analyzed by Kruskall-Wallis test to compare the
differences among the three groups; Mann Whitney U

test was used to compare differences between two
groups, and baseline and after treatment results for each
material tested are shown. JMP version 4.0 statistical
program was used to do statistical analysis of data.

RESULTS
Seventy-four (74) women and 40 men participated, the
mean age being 17.6 years old (range from 12 to 29).All
patients had a baseline score from 16 to 35, using the
TSIF. After treatment with 10% carbamide peroxide
material (Nuprogold) tooth whitening indicated a
clinically significant result: 94.73% of patients moved
to a score of 16 to 20; there was a significant statistical
difference (p < 0.05) (Table 1). A similar pattern was
shown in patients treated with 20% carbamide 
peroxide (Opalescence): All subjects had a baseline
score of dental fluorosis from 16 to 30. After treatment
there was a significant clinical improvement: 92.1% of
patients had a score between 11 and 20; statistically,
there was a significant difference (p < 0.05) (data
shown in Table 2).

The group that used 7.5% of hydrogen peroxide
material (DayWhite) showed similar response to 
treatment as other groups named above. This group
began with a dental fluorosis score from 11 to 30, after
treatment most patients having grouped in a score from
11 to 25. This clinical change had a statistically
significant difference (Table 3). Data from these groups
showed that all treatments were effective in whitening
teeth in cases of dental fluorosis in conditions
described above. Side effects of bleaching treatment
were minimal for the patients: 3 (8%) patients of group
A, 5 (13%) patients of group B, and 6 (16%) patients of
group C reported gum tingling and tenderness or mild
tooth sensitivity for one or two days.

When comparing all groups, there was a statistical
difference (p < 0.05), analyzing data by Kruskall-Wallis
test. To find out where the differences were among
groups, Mann Whitney U test was used. Results were as
follows: when comparing 10% and 20% of peroxide

Table 4. Comparision of NVBT among groups.

Treatment p value

10% carbamide peroxide vs. 20% carbamide peroxide 0.9296
10% carbamide peroxide vs. 7.5% hydrogen peroxide 0.0194*
20% carbamide peroxide vs. 7.5% hydrogen peroxide 0.0336*

Nightguard Vital Bleaching Technique (NVBT)
* Difference statistically significant by Mann Whitney U Test

Table 3. Bleaching results using a 7.5% hydrogen peroxid (DayWhite)

Baseline Frequency Relative Final Frequency Relative
Score Frequency Score Frequency
TSIF TSIF

0-5 0 0.00% 0-5 0 0.00%
6-10 0 0.00% 6-10 0 0.00%

11-15 2 5.26% 11-15 1 2.63%
16-20 11 28.94% 16-20 6 15.78%
21-25 17 44.73% 21-25 22 57.89%
26-30 8 21.05% 26-30 9 23.68%
31-35 0 0.00% 31-35 0 0.00%
36-40 0 0.00% 36-40 0 0.00%

Total 38 100.00% 38 100.00%

TSIF (Tooth Surface Index of Fluorosis).
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carbamide in one week of treatment, there was no
statistical difference (p > 0.05). This indicated that both
treatments had similar clinical whitening improvement;
when comparing treatments with 10% carbamide
peroxide and 7.5% hydrogen peroxide, there was a
statistically significant difference (p < 0.05). These
results show that 10% carbamide peroxide was more
efficient clinically; when comparing treatments with
20% carbamide peroxide and 7.5% hydrogen peroxide,
there was a statistically significant difference (p < 0.05).
These clinical data show that 20% carbamide peroxide
was more efficient clinically. Comparative results are
shown in table 4.

DISCUSSION
Nightguard vital bleaching technique (NVBT) with
carbamide peroxide or hydrogen peroxide used in
teeth affected by dental fluorosis is an effective method
of treatment for these subjects. It has several advan-
tages: it is a non-invasive technique in which the
enamel keeps its structure; it is easily handled by
patients, and it is low-cost. Considering that most
affected people have a low income and the social
medical system in Mexico does not cover this health
problem, NVBT is an excellent approach to deal with
teeth stained by dental fluorosis.

Carbamide peroxide (10 and 20%) and 7.5% hydro-
gen peroxide showed good clinical effectiveness to
improve clinical appearance of teeth affected by dental
fluorosis, but it is important to point out that the
clinical success is only in cases of class 1-3 of the TSIF
index. In other words, NVBT is a useful method for
teeth that have not lost any enamel. For cases that
showed irregular areas in enamel surface, there are
other effective treatment methods, such as composites,
laminate veneers or esthetic crowns. When comparing
10 and 20% concentrations of carbamide peroxide,
there was no difference in clinical effectiveness, but
when comparing both concentrations of carbamide
peroxide against hydrogen peroxide, results showed
that carbamide peroxide was effective in whitening
teeth affected by dental fluorosis. NVBT procedure
could also be used in conjunction with restorative
dentistry to complement or improve the overall
esthetic result. Special care should be addressed to
unrestored carious lesion and pre-existing sensitivity as
contra-indications to using it.

Although, NVBT has been very effective in whiten-
ing teeth, some researchers consider that the need to
make an impression to fabricate plastic trays and the
necessity to wear them overnight produce some incon-
venience to the patient and to the dentist. The use of
whitening strips is used containing hydrogen peroxide
in children and adolescents in teeth without fluorosis.15

Considering that both deciduous and permanent denti-
tions are affected by fluorosis, it is important to have
different alternatives to deal with this health problem.

It has been reported that different bleaching materials
at different concentrations have side-effects when used
for a long time on enamel and dental restorative
materials. These studies have shown changes in surface
hardness and roughness in restorative materials and
color change in enamel surfaces.16 There is also concern
that long-term use of carbamide peroxide could result
in dissolution of enamel matrix, but reports to date
have not supported this theory.17 It has been shown in
vitro that 10% or 16% carbamide peroxide did not
affect enamel structure, whereas 35% carbamide
peroxide did affect enamel, so these lower concentra-
tions are recommended in the overnight technique.18 In
this study the best results were after 1 week treatment;
there is a report that suggests that efficacy is much
better at 2 weeks. After that no significant difference
was found in clinical effectiveness. In all cases, more
overall color change occurred with the 15% product,
but the differences were not significant at the end of
the study. These results agree with our clinical evalua-
tion of bleaching agents at different concentrations.19

Several studies have shown that carbamide peroxide
bleaching agents in the range of 10 to 35% adversely
affect the bond strength of composites to acid-etched
enamel when bonding is performed immediately after
bleaching procedure, especially when acetone-based
adhesives are used.20-22 A very important point in
operative dentistry and orthodontics is that a period of
up to three weeks is required before resin-enamel bond
strengths return to values such as have unbleached
teeth.23 It has been reported that bond strength of
adhesives is improved when sodium ascorbate
treatment is used on enamel surfaces. It is hypothezed
that the reduction of resin-enamel bond strength is
caused by a delayed release of oxygen that affects the
polymerization of resin components.24 Recently, it was
reported that carbamide peroxide caused an
augmentation within the basal and parabasal layers of
the gingival epithelium, resulting in a change in its
morphometry.25 It has been known for long time that
hydrogen peroxide has the capability of inducing
alterations associated with preneoplastic lesions and
the possibility of being a risk factor for carcinogenic
lesion in the mouth.26

Our results suggest that 10% carbamide peroxide is
the best choice for whitening teeth.This material has two
additional advantages: 1. It is less aggressive than a
concentration of 20%; and 2.The cost is low with a better
relationship of cost/benefit. Likewise, only a few patients
reported tenderness or mild tooth sensitivity for one or
two days. All this taken together the cost/benefit, the
small possibility of side effects and easy handling by
patients make NVBT an excellent approach to treat
anterior teeth affected by dental fluorosis. NVBT is
effective as a tooth-whitening system under supervision
of dentist, with few reported side effects such as transient
tooth sensitivity and minimal gingival sensitivity.
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Additional studies are necessary to determine the
stability of color changes in anterior teeth treated with
NVBT and to explore side effects in the long term on
enamel surfaces and soft mouth tissues.

ACKNOWLEDGMENTS
This study was supported by CONACYT Grant
Number 33650, SIHGO Grant Number 2002020204,
UASLP-FAI200, and UASLP-FAD0208QBS/18.

REFERENCES
1. Mascarenhas AK. Risk factors for dental fluorosis: a review of

the recent literature. Pediatr Dent 22: 269-277, 2000.
2. Riordan PJ. Dental fluorosis decline after changes to supplement

and toothpaste regimens. Community Dent Oral Epidemiol 30:
233-240, 2002.

3. Dasheng L, Cutress TW. Endemic fluorosis in Guizhou Province,
China. World Health Forum 17: 173-174, 1996.

4. Lo GL, Bagramian RA. Prevalence of dental fluorosis in chil-
dren in Singapore. Community Dent Oral Epidemiol 24: 25-27,
1996.

5. Barot VV. Occurrence of endemic fluorosis in human population
of North Gujarat, India: human health risk. Bull Environ
Contam Toxicol 61: 303-310, 1998.

6. Loyola-Rodriguez JP, Pozos-Guillén AJ, Hernandez-Guerrero
JC, Hernandez-Sierra JF. Fluorosis en dentición temporal en una
área de hidrofluorosis endémica. Salud Publica Mex 42: 194-200,
2000.

7. Villa AE, Guerrero S, Icaza G, Villalobos J, Anabalon M. Dental
fluorosis in Chilean children: evaluation of risk factors.
Community Dent Oral Epidemiol 26: 310-315, 1998.

8. Correia Sampaio F, Ramm von der Fehr F, Arneberg P, Petrucci
Gigante D, Hatloy A. Dental fluorosis and nutritional status of 
6- to 11-year-old children living in rural areas of Paraiba, Brazil.
Caries Res 33: 66-73, 1999.

9. Diaz-Barriga F, Leyva R, Quistian J, Loyola-Rodriguez JP, Pozos
A, Grimaldo M. Endemic fluorosis in San Luis Potosi, Mexico.
IV. Sources of fluoride exposure. Fluoride 30: 219-222, 1997.

10. Grimaldo M, Borja-Aburto VH, Ramirez AL, Ponce M, Rosas
M, Diaz-Barriga F. Endemic fluorosis in San Luis Potosi, Mexico.
Enviromental Research 68: 25-30, 1995.

11. Haywood VB, Heyman HO. Nightguard vital bleaching.
Quintessence Int 20: 173-176, 1989.

12. Rosenstiel SF, Gegauff AG, Johnston WM. Randomized clinical
trial of the efficacy and safety of a home bleaching procedure.
Quintessence Int 27: 413-424, 1996.

13. Horowitz HS, Driscoll WS, Meyers RJ, Heifetz SB, Kingman A.
A new method for assessing the prevalence of dental fluorosis—
the tooth surface index of fluorosis. JADA 109: 37-41, 1984.

14. Stolley PD, Strom BL. Sample size calculations for clinical phar-
macology studies. Clin Pharmacol Ther 39: 489-490, 1986.

15. Donly KJ, Gerlach RW. Clinical trials on the use of whitening strips
in children and adolescents. General Dentistry 3: 242-245, 2002.

16. Garcia-Godoy F, Garcia-Godoy A, Garcia-Godoy F. Effect of
bleaching gels on the surface roughness, hardness, and micro-
morphology of composites. General Dentistry 3: 247-250, 2002.

17. Haywood VB. History, safety, and effectiveness of current
bleaching techniques and applications of the Nightguard vital
bleaching technique. Quintessence Int 23: 471-488, 1992.

18. Oltu U,Gurgan S.Effects of three concentrations of carbamide pero-
xide on the structure of enamel. J Oral Rehabil 27: 332-340, 2000.

19. Matis BA, Mousa HN, Cochran MA, Eckert GJ. Clinical evalua-
tion of bleaching agents of different concentrations.
Quintessence Int 31: 303-310, 2000.

20. Titley KC, Torneck CD, Ruse ND. The effect of carbamide pero-
xide gel on the shear bond strength of a microfil resin to bovine
enamel. J Dent Res 71: 20-24, 1992.

21. Sung EC, Chan SM, Mito R, Caputo AA. Effect of carbamide
peroxide bleaching on the shear bond strength of composite to
dental bonding agent enhanced enamel. J Prosthet Dent 82:
595-599, 1999.

22. Miles PG, Pontier JP, Bahiraei D, Close J.The effect of carbamide
peroxide bleach on the tensile bond strength of ceramic brack-
ets: an in vitro study. Am J Orthod Dentofacial Orthop 106:
371-375, 1994.

23. Cavalli V, Reis AF, Giannini M, Ambrosano GM. The effect of
elapsed time following bleaching on enamel bond strength of
resin composite. Oper Dent 26: 597-602, 2001.

24. Lai SCN,Tay FR, Cheung GSP, Mak YF, Carvalho RM,Wei SHY,
Toledano M, Osorio R, Pashley DH. Reversal of compromised
bonding in bleached enamel. J Dent Res 81: 477-481, 2002.

25. Da Costa Filho LC, Covolo da Costa C, Lara Soria M, Taga R.
Effect of home bleaching and smoking on marginal gingival
epithelium proliferation: a histologic study in women. J Oral
Pathol Med 31: 473-480, 2002.

26. Weitzman SA, Weitberg AB, Stossel TP, Schwartz J, Shklar G.
Effects of hydrogen peroxide on oral carcinogenesis in hamsters.
J Periodontol 57: 685-688, 1986.

D
ow

nloaded from
 http://m

eridian.allenpress.com
/jcpd/article-pdf/28/1/63/1746441/jcpd_28_1_1q78t43054jk5911.pdf by Bharati Vidyapeeth D

ental C
ollege & H

ospital user on 25 June 2022



68 The Journal of Clinical Pediatric Dentistry Volume 28, Number 1/2003

D
ow

nloaded from
 http://m

eridian.allenpress.com
/jcpd/article-pdf/28/1/63/1746441/jcpd_28_1_1q78t43054jk5911.pdf by Bharati Vidyapeeth D

ental C
ollege & H

ospital user on 25 June 2022


