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In the era of minimum invasive dentistry and increased demand of esthetics, intra-coronal bleaching in an intact tooth is the most 

successful yet conservative method. Nonetheless oxidative materials such as hydrogen peroxide, carbamide peroxide, sodium 

perborate (monohydrate, trihydrate, tetrahydrate) used in combination or alone mixed with water for the same may create 

complications such as external root resorption. This case report illustrate the use of a bio-friendly material i.e. sodium perborate 

tetrahydrate with walking bleach technique.  
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In today’s society, esthetics and good looks have 

become a major concern, even for a child. Children 

even at a younger age are aware of the importance of a 

good smile. Childhood is a period when maximum 

number of dental traumas occur, while playing at 

school or at home or due to a fall, etc. For a 

pedodontist, cases of trauma and pulpal infections are 

routine procedures.1 Such traumas may lead to pulp 

necrosis and followed by tooth discoloration for which 

a patient visit to the dentist.  

Intra-coronal bleaching with Walking Bleach 

technique, is a widely accepted procedure when it 

comes to the treatment of such an anterior discolored 

teeth.2 It was introduced by Spasser3 and later modified 

by Nutting and Poe.4 It is done on an endodontically 

treated tooth and is a non-invasive conservative 

procedure compared to crowns and veneers as they 

require reduction of the clinical crown of the tooth.5 

Recent intra-coronal bleaching materials are oxidative 

in nature and depend on concentration and amount of 

released hydrogen peroxide from parent material i.e. 

Hydrogen peroxide gel/ liquids, carbamide peroxide or 

sodium perborate.6 These agents can either be used in 

combination or alone mixed with water.7  

When hydrogen peroxide (H2O2) based material is 

used as an intra-coronal beaching agent, the haem 

present in the root canal, as a result of intra-pulpal 

bleeding at the time of trauma, gets converted into 

ferrous form. This ferrous reacts with hydrogen 

peroxide to undergo Fenton reaction.10 Fenton reaction 

is an exothermic catalytic reaction that converts H2O2 

into highly reactive hydroxyl/ per-hydroxylide radicals/ 

ions.10,-12 These reaction products are called Reactive 

Oxygen Species (ROS). The use of concentrated H2O2 

combined with thermal technique as it is in in-office 

bleach, generate ample amount of ROS. This ROS may 

penetrate through dentinal tubule and then into extra-

radicular space causing external root resorption.10 

Studies13,14 have shown the presence of H2O2 molecules 

and hydroxyl radicals around the root surface while 

intra-coronal bleaching with oxidative materials. 

Therefore choice of material and the technique should 

be able to control the release of ROS as well as be able 

to reduce the penetration of these into periradicular 

space.  

Sodium perborate (SP) has not shown any such 

complication ever since its introduction.10,15 This article 

presents a successful intra-coronal bleaching procedure 

done by SP with one year follow up. 

 

A 10 year old male patient reported to the 

Department of Pedodontics and Preventive Dentistry, 

Modern Dental College & Research Centre, Indore, 

India, with a chief complaint of blackening of tooth in 

the upper front tooth region (Fig. 1). He gave a history 

of trauma during playing at school one year ago. There 

was no history of intraoral or extra oral bleeding at the 

time of trauma. The patient did not have any discomfort 

as the pain or the sensitivity. Oral examination revealed 

discolored 21 with no fracture involved and the tooth 

was intact. There was no sinus, swelling or pain on 

percussion on examination with respect to 21 but 

greyish-black discoloration was apparent. 

Radiographically, there was no periapical lesion or any 

adverse change with respect to 21. The patient did not 

respond to heat test and customised pulse-oximeter16 

gave a reading below 80, both suggestive of pulpal 

necrosis. Hence root canal treatment (RCT) followed by 

intra-coronal bleaching with 21 was planned. A method 

given by Sharma DS et al. was followed.10 

 



 
Fig. 1: Discolored 21 due to previous trauma 
 

During first appointment, the shade of the tooth 

was matched with the adjacent teeth using Vita Shade 

Guide. After the RCT was completed, the procedure to 

apply GIC (glass ionomer cement) as a barrier was 

performed. For this the clinical length of crown was 

measured using a calibrated periodontal probe from 

incisal edge to the base of sulcus and then 4mm were 

added to this measured length. After this gutta percha 

was removed till this length with the help of hot 

pluggers and peizo-reamers. Thereafter GIC was placed 

over the gutta percha of about 4 mm thickness 

corresponding to the gingival attachment. The base was 

then shaped by reducing it with a bur in such a way that 

it had its dome shape facing the labial wall and 

proximally upto the sulcus base and incisal to the CEJ; 

but beyond the sulcus base lingually.10 This was 

checked by radiographs for confirming the desired 

shape of the base (Fig. 2).  

 

 
Fig. 2: IOPA of 21 shows width and length of GIC 

barrier on gutta-percha 

 

Once base was properly applied, the process for 

bleaching agent application was done. SP tetrahydrate 

(Loba chemie Pvt. Ltd., India) was mixed with 

distilled water in a thick paste like consistency as it is 

easier to carry to the cavity without any spillage. This 

paste was then applied to the labial surface of the access 

cavity. Temporary filling was done with IRM (Caulk, 

DENTSPLY).  

Patient was recalled on the 7th day and slight 

lightning in the dark shade of the tooth was noticed. 

Same procedure was repeated and the patient was 

recalled after a week. On the second recall only, the 

shade of 21 matched with the adjacent teeth showing a 

better efficiency of SP mixed with distilled water. 

Whole procedure was repeated for one more week to 

make 21 one shade lighter so that if the shade gets 

darker as compared to its adjacent teeth with time, the 

shade of the tooth returns to normal and preventing it 

from further darkening. After obtaining the desired 

shade of 21, a cotton pellet wetted in distilled water was 

put over in access cavity to remove the remaining ROS 

(as they hinder the polymerization reaction of 

composite that is used as a permanent filling) and 

maintain the hydration of the dentine.10 After this the 

access caity was sealed with final composite restoration 

(Fig. 3).  

 

 
Fig. 3: Successful bleaching and happy smile after 3 

weeks of walking bleach 

 

Patient had showed no recurrence of discoloration 

and other problems at one year of follow up. This 

proved that SP is not only efficient but also a safer and 

cost effective bleaching agent.  

 

The chances of a bleaching agent penetrating the 

peri-radicular region and causing root resorption mainly 

depend on the anatomical features of the tooth.10 

However it is preferred that bleaching should be 

confined only to the supragingival chamber and that the 

dentinal tubules need to be protected by the use of base 

that acts as a barrier. Sherwood AI et al.17 stated that the 

at least a 3-4 mm thick base should be applied to 

prevent the bleaching chemicals from percolating in the 

periodontal region.  

Studies have shown that walking bleach done with 

SP did not show external resorption even after 2-7years 

of the procedure.18 While histological findings showed 

root resorption and ankylosis caused by H2O2 as a 

bleaching agent.19 And in case the dentin thickness is 

less in between the periodontium and the prepared canal 

spaces, H2O2 showed increased root resorption.  

The vital tissues need to be protected, and for this 

reason tetrahydrate from of SP was used (not 

monohydrate or trihydrate forms) as it is alkaline and 

remain active for 6 days which is compatible with 

appointment schedules.10 Its alkaline pH is due to its 

controlled release of hydroxyl radicals.20 The rate of 

fenton reaction and hence the formation of ROS also 

get controlled as these are dependent on the release of 

hydrogen peroxide from parent material (SP). This rate 

is reduced in alkaline medium as in SP tetrahydrate.21,22 



Sharma and Sharma22 found that there is release of 

more amount of per-hydroxyl radical compared to the 

hydroxyl radicals from sodium perborate tetrahydrate, 

which again confirms its bio-friendly nature.  

 

This article presented a successful intra-coronal 

bleaching procedure carried out on a young permanent 

tooth with a milder bleaching agent i.e. SP tetrahydrate 

mixed with distilled water. This makes this technique 

easier, efficient, safer and cost effective. Hence from 

the biologic point of view, the use of SP tetrahydrate 

with distilled water is recommended because of its 

biocompatibility and user friendly features for both the 

child and the dentist. 
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