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In OffICe VITal DenTal BleaChInG: a Case RePORT anD lITeRaTURe synThe-
sIs (abstract): Vital teeth whitening is a relatively conservative way to get whiter teeth than 
other therapeutic ways, such as microabrasion, veneers or crowns. The purpose of this case report 
is to show how safe and comfortable is the vital teeth whitening in the dentist’s office, as well as 
the result obtained, using a gel with a concentration of 40% hydrogen peroxide, but improved with 
fluorine and potassium nitrate to reduce enamel demineralization and postoperative sensitivity. The 
whitening treatment in the dental office using Opalescence Boost 40 presented in this report dem-
onstrated efficacy, remarkable tooth color change and low postoperative sensitivity, indicating this 
method as an effective strategy to ensure maximum whitening effect with minimal complications, 
which can help increasing patient confidence. In-office whitening is a safe procedure with no 
adverse effects on tooth structure when using bleaching agents enhanced with sensitivity reducing 
and remineralizing agents. Key-words: TOOTh shaDe, VITal BleaChInG, hyDROGen 
PeROxIDe

INTRODuCTION
Recently, cosmetic dentistry has gained im-

portance and whitening is considered one of the 
most popular cosmetic dental procedures (1). 
Whitened teeth cause people to have a better 
assessment of a person’s social competence, 
intellectual and psychological capacity, adjust-
ment and satisfaction of social relationships. 
Vital teeth were bleached in the 1860s, using 
oxalic acid (2) applied to the outer surfaces of 
the teeth (3). later, hydrogen peroxide (4) or 
pyrosone (5) was used instead of oxalic acid.

Described by haywood and heymann in 1989 
(6), external teeth whitening in the dental office 
is recognized today as a safe, effective method 
and in line with population demand. (7, 8, 9). 
Vital whitening is a relatively conservative way 
to get teeth whiter than other therapeutic ways, 
such as microabrasion, veneers or crowns. all 
epidemiological studies estimates that about 30 
to 60% of the population wants to have bright-
er or “whiter” teeth (10).

Vital whitening in the dental office is a pop-
ular procedure because a certain degree of whit-

ening can be observed after a single clinical 
appointment (11). In the past, whitening gels 
for use in the dental office were delivered with 
a low ph (around 2.0) (12, 13), in order to 
increase the shelf life of the product (14). This 
leads to numerous changes in the chemical com-
position, morphology and mechanical proper-
ties of the tooth structure (15, 16), which can 
increase the passage of hydrogen peroxide and, 
consequently, increase the sensitivity of the 
teeth (17, 18). These changes in the enamel are 
more aggressive if the whitening gels are in 
contact with the enamel surface for a long time 
(10-20 min.).

nowadays, bleaching materials in the dental 
office contain high concentrations (25-40%) of 
hydrogen peroxide and claim to be the fastest 
and the most efficient bleaching procedure. 
Teeth whitening products usually contain car-
bamide peroxide or hydrogen peroxide in vari-
ous concentrations, with carbamide peroxide 
releasing about 33% of its content as hydrogen 
peroxide (active whitening agent) (19). During 
the ionization of hydrogen peroxide, free oxy-
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gen ions are released and cause the oxidation 
of discolored organic pigments in dental hard 
tissues, resulting in teeth whitening (20, 21).

effeCTs Of The WhITeNINg 
pROCess ON DeNTAL TIssue 
MORphOLOgY
although teeth whitening is generally con-

sidered a relatively safe procedure, many stud-
ies have shown various adverse effects on both 
hard and soft tissues and dental restorations (9, 
19). The highest concentration of bleaching gel 
(30–35% hydrogen peroxide) can easily cause 
burns of soft tissues, changing their color to 
white (22). In general, these tissue burns are 
reversible, with no long-term consequences if 
exposure to the bleaching material is limited in 
time and quantity.

some studies have reported that tooth whit-
ening with hydrogen peroxide did not signifi-
cantly affect the enamel surface (23, 24, 15). 
The use of high concentrations of peroxide does 
not appear to produce macroscopic changes in 
the hard tissues of the teeth, but only micro-
scopic side effects have been reported, such as 
porosity and the appearance of superficial ir-
regularities (25, 26), increased roughness (27) 
and decreased microhardness, nanodurity and 
fracture strength (28, 29, 30, 31, 32), variations 
in chemical composition (30, 33). It has been 
shown that peroxides with low concentration 
can change calcium and phosphate content in 
bleached enamel (34). as the technique of whit-
ening vital teeth involves the direct contact of 
the whitening gel with the surface of the outer 
enamel, it has been hypothesized that the oxida-
tion reaction for a long time may be related to 
the effects of demineralization (35). The oxide 
reduction reaction in the bleaching agent could 
lead to the dissolution of the organic and inor-
ganic dental matrix until only carbon dioxide 
and water remain (32).

Regarding the effects of the whitening pro-
cedure on dentin, lewinstein et al. (36) showed 
a decrease in dentin micro-hardness after ex-
posure to a 30% solution of hydrogen peroxide 
at ph 3, while Tam et al. (37) found that the 
in vitro fracture resistance of dentin was re-
duced after prolonged use of whitening prod-
ucts applied directly to dentin.

as regards the effects of the bleaching pro-
cedure on restorations of various aesthetic mate-
rials,when concentrations of 15% CP and 35% 

hydrogen peroxide were used on resin-modified 
glass ionomer cement restorations, Taher et al. 
(38) found a softening effect and a significant 
decrease in the hardness of their surface. a 
research study (38) concluded that bleaching 
with different peroxide concentrations signifi-
cantly decreased the surface micro-hardness of 
a microfill composite resin. These results were 
related to the oxidation and high degradation 
of the resin matrix in composites. Other inves-
tigations on microhardness have reported dif-
ferent results. One study (39) reported that 
bleaching with 16% carbamide peroxide de-
creased the microhardness of a hybrid compos-
ite resin, while bleaching with 35% hydrogen 
peroxide had no effect on it. In one study (38), 
ormocers showed no significant change in mi-
cro-hardness when using a high concentration 
of peroxide, such as 35% hydrogen peroxide. 
The authors associated these results with the 
high weight percentage of filler particles and 
the ormocer matrix, which contains inorganic-
organic copolymers.

Most whitening gels used in the dental office 
have ph values ranging from 2.4-6.5 (13). Re-
cently, office whitening gels have begun to pre-
sent with neutral alkaline ph, which are less 
aggressive to the tooth structure (40, 41, 42). 
some clinical studies have shown that neutral / 
alkaline whitening gels have reduced tooth sen-
sitivity compared to the acidic ph of whitening 
gels (43, 44). In an attempt to reduce or limit 
tooth sensitivity during whitening, desensitiz-
ing agents have been introduced for use before 
or after whitening or in combination with whit-
ening gels (45). These agents are added to the 
whitening gel to prevent enamel demineraliza-
tion during whitening and decreased tooth sen-
sitivity has been reported by many patients dur-
ing and after the whitening procedure (46). 
sensitivity issues have led some manufacturers 
to produce whitening gels with lower concen-
trations of hydrogen peroxide and a desensitiz-
ing agent such as potassium nitrate to minimize 
the side effects of peroxide radicals (47). some 
remineralizing components, such as fluoride, 
calcium, amorphous calcium phosphate and 
hydroxyapatite are used to minimize the adverse 
effects of whitening treatments on enamel (48).

The patient’s lifestyle, the current level of 
tooth sensitivity, the type of discoloration, the 
basic shade of the teeth and the time available 
for whitening are important factors that must 
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be taken into account when selecting the whit-
ening technique (49).

The purpose of this case report is to show 
how safe and comfortable it is the vital teeth 
whitening in the dental office, as well as the 
obtained result, using a gel with a concentration 
of 40% hydrogen peroxide, but improved with 
fluorine and potassium nitrate to reduce enamel 
demineralization and postoperative sensitivity.

CAse RepORT
The 41-year-old patient presented to the Dis-

cipline of of Cariology and Restorative Odon-
totherapy, “Grigore T. Popa” University of Me-
dicine şi Pharmacy, Iaşi to perform a teeth 
whitening procedure, he being dissatisfied with 
the yellowed appearance of his teeth. .

a rigorous clinical examination was per-
formed to determine the benefits, risks and 
expected outcome. This preliminary clinical 
examination included a complete periodontal 
evaluation, evaluation of existing caries, defec-
tive restorations, evaluation of cracks, enamel 

cracks, erosions, abrasions, evaluation of hot 
and cold sensitivities, radiographic examination 
to identify any apical pathology (fig. 1) which 
could contraindicate tooth whitening. The pa-
tient did not smoke, had a favorable and stable 
oral / gingival health, without previous records 
of teeth whitening procedures, without cos-
metic / prosthetic needs. The patient did not 
show any dental sensitivity to cold, hot or me-
chanical stimuli.

analyzing the color of the teeth, a dark yel-
lowish shade was observed, a condition that 
does not match his age (fig. 2).

It was found that the yellow appearance of 
the teeth did not have a systemic cause or a 
defect in the development of dental tissues and 
it is set at 11-12 yellow / brown on the shade 
key provided by the manufacturer, being the 
darkest possible shade (fig. 3).

It was recommended to the patient a whiten-
ing technique with hydrogen peroxide in the 
office, directly at the dental chair. This allows 
a faster result, a less restrictive protocol for the 

fig. 1. Control orthopantomography to identify a 
possible apical pathology

fig. 2. Initial clinical appearance

fig. 3. Checking the starting shade of the teeth 
using the Opalescence key

fig. 4. Opalescence BOOsT kit
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patient and a complete control of the therapy 
by the practitioner (control of the amount of 
product used, its possible ingestion, contact of 
the product with the soft tissues, the result 
obtained, etc.). The whitening procedure was 
explained in detail to the patient and informed 
consent was obtained from him. The patient 
expressed a desire to perform the whitening 
procedure separately for each arch, in order to 
detect in advance any unwanted effects, such as 
dental sensitivity and to give up treatment in a 
timely manner.

Oral prophylaxis and polishing were per-
formed before starting the whitening procedure.

Opalescence BOOsT 40 was used, which is 
a tooth whitening gel with a concentration of 
40% hydrogen peroxide with a neutral ph of 
approximately 6.5, potassium nitrate and fluo-
rine, indicated only for professional treatment 
in the office (fig. 4). The powerful 40% hydro-
gen peroxide gel is chemically activated, so it 
does not require a warm and uncomfortable 
light to function.

soft tissue protection was achieved by ap-
plying liquid dam (Opal-Dam) from the bleach-
ing kit in a layer of 1.5-2 mm thickness on the 
surface of the gum and 0.5mm from the tooth 
enamel and it was light-cured for 20s. The in-
terdental papillae were carefully covered for 
maximum protection. This stage is very impor-
tant because the contact of hydrogen peroxide 
with soft tissues can cause unwanted effects 
(burns, whitening of the gums) (fig. 5).

The activator was mixed with the bleaching 
agent, for activation the two components were 
mixed 20 times (10 times / each part) and the 
mixed gel was thus kept in the red syringe. sub-
sequently, the product was applied on the ves-
tibular surfaces of the maxillary teeth in a layer of 
0.5-1 mm thickness, then to the interdental and 
incisal edges and left to act for 20 min (fig. 6).

The gel was aspirated from the tooth surface 
and washed very well. The result obtained was 
checked using the shade key provided by the 
manufacturer. It was observed that the tooth 
shade lightened from 11-12 to 7-8 (fig. 7).

fig. 5. application of 
the liquid dam

fig. 6. application of whitening gel on the 
vestibular surfaces and on the incisal edges

fig. 7. The result obtained at the level of the 
upper arch

fig. 8. shade identification using the key 
provided by the manufacturer
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In the next stage, the shade of the teeth was 
checked with the Opalescence shade key at the 
level of the lower arch and the value 11-12 yellow 
/ brown was found, the highest possible (fig. 8).

The protection of soft tissues was achieved 
by applying the liquid dam (Opal-Dam) from 
the whitening kit in a layer of 1.5-2 mm thick 
on the surface of the gum and 0.5 mm from the 
tooth enamel (fig. 9) and then light-cured 20s 
(fig. 10).

The whitening gel was applied on the ves-
tibular surfaces of the mandibular teeth in a 
layer of 0.5-1 mm thickness, then to the inter-
dental and incisal edges and was left to act for 
20 min (fig.11).

The gel was aspirated from the tooth surface 
and washed very well. The result obtained was 
verified using the Opalescence shade key pro-
vided by the manufacturer. The change of the 
tooth shade was observed from 11-12 to 7-8 
yellow / brown (fig. 12).

a single whitening session in the office was 
not enough to obtain the patient’s satisfaction 

in terms of obtained shade. The patient did not 
report postoperative sensitivity during and im-
mediately after finishing the procedure. The 
patient noticed a marked improvement and was 
very pleased with the result. Within a week he 
wanted to resume the procedure. The shade 
change at the second application was from 8 to 
6 yellow / brown appearance verified by using 
the Opalescence shade key. The patient did not 
report postoperative sensitivity even after re-
peating the procedure.

after the whitening procedure, it was rec-
ommended to use CPP-aCP paste to reduce the 
sensitivity of the tooth and to avoid morpho-
logical changes of the enamel after whitening. 
Patient monitoring was performed at 7 days and 
15 days post-treatment. It was observed that the 
effects of the procedure were maintained and 
the postoperative sensitivity was not reported.

DIsCussIONs
Teeth whitening techniques are conservative 

alternatives that should be considered as a first 

fig. 9. application of the liquid dam 
for gingival protection

fig. 10. light curing 
of the liquid dam

fig. 11. application of the whitening gel at the 
level of the lower arch

fig. 12. The result obtained at the level of the 
lower arch
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choice for cosmetic treatment to change the 
shade of the teeth. The teeth that will be 
bleached usually maintain their shape, contour 
and surface texture (50). The procedure of ex-
ternal teeth whitening in the office is frequent-
ly requested by patients who want immediately 
visible results, who simply do not want to pro-
long the treatment (51). The vital tooth whiten-
ing technique in the office using different con-
centrations of hydrogen peroxide, which varies 
between 15% and 40%, has proven to be an 
effective whitening method (52, 53, 18).

The advantages of teeth whitening in the 
dental office include professional control, 
avoidance of soft tissue exposure and ingestion 
of the material, reduced total treatment time 
and the possibility of immediate results (54, 
55). It overcomes the problems of patient com-
pliance, manual dexterity (49) and is ideal for 
those patients with high pharyngeal reflex or 
laryngeal spasm (56). It also prevents patients 
from having an aversion to whitening gel.

Most bleaching materials in the dental office 
contain hydrogen peroxide in concentrations of 
10% to 40%. hydrogen peroxide dissociates 
into active oxygen and hydroperoxyl radicals. 
These radicals actively penetrate the enamel 
and break the unsaturated double bonds of 
chromophores (spot-producing molecules). 
This causes the breakdown of these larger mol-
ecules into the least complex, giving the tooth 
a brighter appearance (57,58,59).

a single whitening session in the office (60, 
61, 62) does not seem to be enough to effec-
tively whiten teeth and achieve patient satisfac-
tion (63). Usually, two or three sessions should 
be performed to achieve effective whitening 
with color stability (64, 65). Teeth tend to ap-
pear whiter immediately after whitening, due 
to demineralization caused by the low ph of 
some whitening products and dehydration caused 
by tooth isolation (66). Contact of teeth with 
saliva can reverse demineralization (67) and the 
effects of dehydration in a few days and only 
whitening produced by oxidation of the organ-
ic dental matrix will be sustained.

several studies have shown that the addition 
of fluorine and calcium to whitening gels could 
reduce the mineral losses associated with whit-
ening (68, 69, 70). fluoride bleaching gels 
caused less demineralization and less reduction 
of enamel microhardness (69, 46). similarly, it 
has been found that fluoridation after bleaching 

can completely restore soaked enamel, such as 
the use of fluorinated oral rinses following 
bleaching protocols (71).

Under proper conditions, dental whitening 
is also considered to be an easy and low-cost 
approach. however, the negative effect of in-
creased tooth sensitivity after the procedure 
remains a major concern among dentists (44, 
72, 73). The most common side effect of all 
peroxide-based whitening procedures is tooth 
sensitivity and many efforts have been made to 
overcome the sensitivity caused by whitening 
procedures. The sensitivity of the teeth during 
a whitening treatment is classified into four 
stages, according to Marson et al .: absent, 
mild, moderate and severe. a situation can be 
considered normal when the patient does not 
feel any sensitivity or slight sensitivity to a suc-
cessful treatment (74). When the sensitivity is 
moderate or severe, treatment should be stopped 
immediately and the doctor should examine 
what is happening. Root exposure, gingival re-
traction, dentin exposure, fractured restorations 
and even a high concentration of hydrogen per-
oxide used can cause tooth sensitivity. The in-
troduction of remineralizing and bleaching 
agents reduced the sensitivity and prevented the 
appearance of morphological changes in the 
enamel (75). fluoride, potassium nitrate, aCP, 
calcium phosphate or nanohydroxyapatite have 
been introduced into recent bleaching products 
to prevent either hypersensitivity or deminer-
alization (76, 77, 78). Moreover, they did not 
decrease the bleaching potential of peroxide. 
(79). The final result of whitening is influenced 
by the age of the patient, the original shade of 
tooth color, the concentration of the whitening 
agent, the time for which the whitening agent 
is applied on the tooth structure (80).

In this study, we reported a teeth whitening 
procedure in the office using Opalescence Boost 
40. The patient was satisfied with the effects 
of teeth whitening using hydrogen peroxide as 
a whitening method. This method has been 
considered an effective method for the patient 
and dentist in reducing the treatment time and 
offers an ideal color change. Postoperative sen-
sitivity was absent. Whitening treatment in the 
dental office using Opalescence Boost 40 pre-
sented in this report demonstrated efficacy, 
significant color change and low sensitivity, 
indicating this method as an effective strategy 
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to ensure the maximum whitening effect with 
minimal complications, which can help to in-
crease patient confidence.

CONCLusIONs
Vital teeth whitening is an effective, con-

servative and aesthetic treatment to significant-
ly change the appearance of teeth. It has gained 
a lot of popularity among the general public 

due to the rapid and immediate change of tooth 
color, teeth whitening in the office being a 
frequently requested procedure. according to 
the evolution of whitening materials, whitening 
in the office is a safe procedure, without sig-
nificative adverse effects on the structure of the 
teeth, when are used whitening agents which 
are enhanced with agents for reducing tooth 
sensitivity and for remineralization.
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