
Introduction

The desire to have white teeth and thus a more 

pleasant smile has become an important esthetic 

need of patients today. Although a wide arena of 

esthetic restorative materials are available to us 

today for the management of discolored teeth, 

bleaching still remains a viable option in certain 

cases. Vital tooth bleaching is a popular treatment 

modality in dentistry. There are a number of 

methods and approaches available for vital teeth 

bleaching utilizing different bleach agents, 

concentrations, time of application, product format, 

[1-3]application mode and light activation.

 The advantage of an in office bleaching over an at 

home bleaching technique include dentist control, 

avoidance of soft tissue exposure and material 

ingestion, reduced total treatment time and greater 

potential for immediate result that may enhance 

patient satisfaction and motivation. The typical in 

office bleaching regimen involves the application of 

a 17-50% of hydrogen peroxide formulation to the 

tooth surface. Proponents of power bleaching claim 

to reduce the total in office bleaching time 

necessary by energizing the bleach material using 

various light sources, such as laser, plasma arc light, 

LED light, helogen. 

Literature review-

Bleaching is a conservative and effective method to 

lighten discolored teeth and has been practiced in 
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Abstract: 

Objectives: To present two case reports in which teeth whitening was done using a tooth whitening system 

(Pola office bleaching agent, containing 35% H O ) and LED light source, and to review the available literature 2 2

on power bleach.

Summary of case reports: Two female patients reported to the department of conservative and endodontics 

with the same complain of discolored teeth. They were treated with power bleach using 35% of H O  and a LED 2 2

light source. Five cycles of eight minutes each were done at an interwal of one week. The treatment resulted in 

significant tooth whitening and overall esthetic improvements.

Conclusions: Literature suggests that the mechanisms of tooth whitening by peroxide occur by the diffusion of 

peroxide through enamel to cause oxidation and hence lightening of coloured species, particularly within the 

dentinal regions. The key factors that affects tooth whitening efficiency by peroxide containing products are 

concentration and time. In general, higher concentrations are faster than the lower concentrations. However 

lower concentrations can approach the efficacy of higher concentration with extended treatment time. Use of 

various light sources, such as laser, plasma arc light, LED light, Halogen etc reduces total in office bleaching 

time necessary by energizing the bleach material. Other factors which can influence tooth bleaching outcome 

include type of stains, initial tooth colour and subject age. 
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dentistry for many centuries. There are a number of 

methods and approaches that have been described 

in the literature for the bleaching of vital teeth. For 

examples, methods utilizing different bleach 

agents, concentrations, times of application, 

product format, application mode and light 

activation.

Mechanism of bleaching-

The mechanism by which teeth are whitened by 

oxidizing materials such as hydrogen peroxide and 

carbamide peroxide are currently not fully 
[3,4]

understood. Considering the available literature, 

evidence points towards the initial diffusion of 

peroxide into and through the enamel to reach the 

enamel dentine junction and dentine regions. As 

peroxide diffuses into the tooth, it produces free 

radicals and attack the complex ring structure of 

stain molecules and oxidize and convert them into 

more simple chain structures thus altering the 

reflective index of the tooth so that it appears 

lighter.

Type of bleach-

Contemporary bleaching systems are based 

primarily on HP or one of its precursors, notably 

carbamide peroxide (CP), and these are often used 

in combination with an activating agent such as 

heat or light. Carbamide peroxide (CP) on contact 

with water breaks down to urea and hydrogen 

peroxide. For example, a 10% (w/w) carbamide 

peroxide gel would yield a maximum of 3.6% (w/w) 

hydrogen peroxide. In general, the efficacy of 

hydrogen peroxide containing products are 

approximately the same when compared with 

carbamide peroxide containing products with 

equivalent or similar hydrogen peroxide content 

and delivered using similar format and 
[5] [6,7]formulations, either tested in vitro  or in vivo .

Concentration of bleaching agent and time of 

application-

Two of the key factors in determining overall tooth 

whitening efficacy from peroxide containing 

products are the concen-tration of the peroxide and 

duration of application. The typical inoffice 

bleaching regimen involves the application of 17% 

 

– 50% of hydrogen peroxide formulation to the 
[8]

tooth surface. Sulieman et al.  found that the higher 

the concentration, the lower the number of gel 

applications required to produce uniform 

bleaching.

Heat and light-

The activation of hydrogen peroxide for bleaching 

can be fastened by light or heat, which increases the 

hydrogen peroxide temperature, speeds up oxygen 

ion liberation and consequently the whitening 
[9,10]effect . Rate of chemical reaction can be 

increased by increasing the temperature. Where a 
[11]10ºC increase can double the rate of reaction , the 

useful range of temperature increase is limited as it 

should not exceed the threshold value (55ºC) 

because of possible risk of pulpal damage. 

When light is projected onto a bleaching gel, a small 

fraction is absorbed and its energy is converted into 

heat. The required wavelength to induce such an 

energy corresponds to 248 nm and lower which 

cannot be used in the oral cavity for safety reasons 
[12]

. However, indirect excitation of hydrogen 

peroxide via photo activators that absorb the light 

energy and transfer it to the hydrogen peroxide 

molecules have been suggested with the use of 

lights in the range of the visible spectrum ranging 

from 380 to 750nm. Thus contemporary 

approaches are focusing on halogen curing light, 

plasma arc lamp, light emitting diodes, lasers. The 

ideal source of energy should be able to produce 

high energy to excite the peroxide molecules 

without overheating the pulp of the tooth.

Safety concern-

The efficiency and safety of light-activated 

bleaching have received attention, as there are 

concerns about maintaining pulp vitality and 

avoiding thermal heating at tooth surface and pulp 
[13]

chamber , which may lead to sensitivity and, 
[14]ultimately, pulp damage .The safety of hydrogen 

peroxide has been substantiated in numerous 
[15,16]

scientific reports . Clinical findings, including 

long-term trials and post-treatment monitoring 

studies demonstrate that vital tooth bleaching is 

well-tolerated, with mild and transient tooth 

sensitivity representing the most common 
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meaningful side effect.

Effect on enamel and dentin-

Majority of studies indicate that HP and CP 

containing products have no significant deleterious 

effects on enamel and dentine surface morphology 

and chemistry, even if one of the highest 
[15,16] [17]

concentrations of HP or CP  are used. The few 

contrasting studies that do show an effect, in 
[18-23]general, have some limitations in the in vitro  

methodologies used which do not reflect the in vivo 

situation accurately or use products/solutions that 
[29]

are highly acidic. Shannon et al.   found that the 

most severe changes in enamel topography 

o c c u r r e d  w i t h  p r o d u c t s  o f  l o w e r  P h .  

Demineralisation process of enamel begins when 
[24,25]

the pH falls below the 'critical' pH of 5.5 . In 

presence of saliva remineralization is likely to 

reharden the enamel by the next day.

Clinical measurement of tooth whitening-            

A number of methods are available for measuring 

the colour of teeth and the colour changes 
[26]undergone during tooth whitening procedures . 

One of the most common methods is the 

simultaneous comparison of the tooth with a 
[44]

standard shade guide . It is a subjective method 

and a number of factors can influence this process. 

For example lighting condition, experience, age, 

fatigue of the human eye, make-up, room decor and 
[28,29]

colour blindness . Colorimeters are instruments 

designed to measure the colour of objects. The 

colour is often expressed in terms of the 

Commission Internationale de l'E´clairage (CIE) 

Lab colour space. In this three dimensional colour 

space the three axes are L*, a*and b*. The L*value is a 

measure of the lightness of an object. The a* value is 

a measure of redness (positive a*) or greenness 

(negative a*). The b*value is a measure of 

yellowness (positive b*) or blueness (negative b*). 

Another approach for measuring tooth colour is by 

using non-contact camera based digital imaging 

and analysis systems. Desiccation of the tooth can 

make the tooth appear whiter immediately after 

the procedure. Studies have shown that the color 

regression of the tooth following an in-office 

procedure is usually higher than for conventional 

at-home procedures.

Post-Treatment Instructions- 

Post operative sensitivity might or might not 

happen one or two hours after treatment. Mild to 

severe tooth sensitivity is the result of the hydrogen 

peroxide reaching the pulpal tissue. The use anti-

inflammatory analgesics are recommended 

immediately following the treatment. If the patient 

requires other esthetic or restorative treatments, 

they should be completed after the whitening 

procedure as any existing restorations that 

matched the teeth prior to the procedure might not 

match after wards. 

Patient factors- 

In addition to product features, whitening efficacy 

is also impacted by factors related to the patient. 

The patient's age, baseline tooth color, and 

compliance to treatment impact the success of 

outcomes. Findings from integrated research  

shows that if tooth color is held constant, younger 

patients generally respond better to treatment than 
[30]

older patients . Patients with yellow, darker teeth 

show a greater magnitude of response than those 
[30]with lighter teeth . An interaction between age 

and baseline tooth color has also been 

demonstrated, with younger patients with darker 
[30]

teeth showing the greatest clinical response .

Duration of treatment-     

In general, there is direct correlation between time, 

sensitivity and whitening effect. The longer the gel 

is in contact with the teeth, the better the whitening 

result. However tooth sensitivity is exponentially 

increased. As a result of this phenomenon a tooth-

gel contact time longer than one hour is not 

recommended for in-office whitening and in some 

cases the manufacturers are recommending 

shorter times.

Case reports-

Two female patient aged 22 and 32 years came to 

the depatment of conservative and endodontics 

with the chief complain of discoloured teeth. (fig. 

1,5) On examination patient had generalized 

fluorosis stains. After all the relevant explanations, 

options, limitations and prognosis were discussed 
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with the patients, consent of the patients was taken. 

A preoperative photograph with the shade tab in 

situ was taken under standarized lighting 

conditions. Oral prophylaxis was done to remove 

extrinsic stains. Patient's oral mucosa was 

protected by application of Vaseline to prevent any 

irritation due to the bleaching agent. Teeth were 

isolated with liquid rubber dam and cotton rolls. Lip 

and check retractor was placed in position. 

Bleaching agent was mixed according to 

manufacturer recommendations and applied on the 

surface of stained teeth (fig.2). 

Teeth were exposed to LED light (Phillips zoom 

light) (fig.3) for eight minutes (as directed by 

manufacturer). Patients were asked to report any 

sensitivity by raising their hand. After the cycle of 

eight minutes was completed, bleaching agent was 

removed with a damp cotton pellete and freshly 

mixed bleaching agent was reapplied. Same cycle 

was repeated for three more times, lastly surface of 

teeth were rinsed and dried. Mouth was checked for 

any irritations from the bleaching agent.

Areas of damage were washed copiously with water, 

and vitamin E was applied to these areas. Patients 

were asked to avoid food or beverages  that can 

cause staining of teeth and to avoid habits like 

smoking. Patients were prescribed fluoride mouth 

wash for 15 days. Patients were recalled after one 

week and two more cycles of bleaching were done 

(fig.4,6).

Discussion- 

The exact mechanism behind tooth bleaching is 
[3]unclear , however, it is generally believed that free 

radicals produced by H O may be responsible for 2 2 

bleaching effects. H O diffuses through the enamel 2 2 

and dentin, producing free radicals that react with 
31

pigment molecules breaking their double bonds . 

The change in pigment molecule configuration 

and/or size may result in changes in their optical 

properties, and consequently, the perception of a 

lighter color by human eyes.

The rate of chemical reactions can be increased by 
[1]increasing the temperature , Different types of 

energy can be used in this procedure, with the most 

common being halogen, LED, or plasma arc. Use of U 

V light is dangerous to eyes and skin. The ideal 
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Fig. 1 preoperative 
photograph case 1

Fig. 2 - liquid rubber dam and bleaching agent applied

fig. 3 - light activation of bleaching agent

fig. 5 preoperative 
photograph case 2

fig. 6 postoperative 
photograph case 2

Fig.4 - Post operative 
photograph case 1
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source of energy should be high energy to excite the 

peroxide molecules without overheating the pulp of 

the tooth. Lights are typically within the blue light 

spectrum as this has been found to contain the most 

effective wavelengths for initiating the hydrogen 

peroxide reaction.

The light source can activate peroxide to accelerate 

the chemical redox reactions of the bleaching 
[32]

process . In addition, it has been speculated that 

the light source can energise the tooth stain to aid 
[33]the overall acceleration of the bleaching process .  

Some products that are used in light activated 

bleaching procedures contain ingredients that 

claim to aid the energy transfer from the light to the 

peroxide gel and are often coloured materials, for 

examples, carotene and manganese sulphate.

Successful vital bleaching require 

good whitening effect without excessive heating of 

the tooth. Theoretically, the pulpal temperature 

increase is associated with light application and 

could be lessened by reducing the duration of light 

irradiation, increasing the thickness of applied 

whitening agent or increasing the absorption of 

light by the beach thereby increasing the 

transmission of light energy through the tooth.

 A number of factors, relating to the patient (e.g. age 

and initial tooth color), the bleaching material used 

(e.g. type of peroxide compound, peroxide 

concentration, other ingredients), and application 

method (e.g. contact time, application frequency, 

enamel prophylaxis prior to bleaching treatment, 

activation method), may contribute to the bleaching 

efficacy and the subsequent stability of the 

bleaching achieved. 

The type of intrinsic stain and the initial tooth 

colour can play a significant part in the ultimate 

outcome of tooth bleaching. Mild to moderate 

tetracycline staining tends to respond to extended 
[34,35]bleaching regimes . However, it is documented 

that severe tetracycline staining is more difficult to 

The main safety issue concerning the activating 

lights used in power bleaching is heat generation 

and its effect on the pulp.  It can be speculated that 

power bleach may pose a thermal risk to the pulp, 

particularly in thin teeth or teeth with pre-existing 

inflammation. 

bleach. The darker the teeth at baseline, the longer 
[36]

it can take to lighten them . Yellower the teeth at 

baseline, greater the magnitude of the whitening 
[30]

response .

Mild to moderate, transient tooth sensitivity often 

occurs during the early stages of treatment and 
[38]   usually persists for 2-3 days . It has been 

suggested as an indication of possible pulpal 

inflammation. Topical fluoride application and 

desensitizing toothpastes or mouthwashes may be 

prescribed to alleviate the symptoms. Extracoronal 

bleaching should not be performed on teeth with 

caries, exposed dentin, or in close proximity to pulp 

horns.  High concentration of H2O2 can cause 

gingival ulceration or mucosal burn. Application of 

liquid rubber dam to gingival margins and vaseline 

or cocoa butter on lips can prevent most of these 

complications. The bleaching gels can also cause 

slight erosion of enamel and mercury release from 
[39]   amalgam restorations . Some patient may feel 

metallic taste immediately after bleaching but it is 

transient and subside after some time.
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