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Abstract 
Introduction: Discoloured anterior teeth is always a reason for the development of an 
inferiority complex when esthetics is considered as a single discoloured tooth stands out from 
the rest, drawing more attention towards it. Hence, bleaching has become one of the most 
desired treatments in dentistry. However, there seems to be a lack in studies which focus on 
factors like number of visits, preoperative shade in determining the rate of success of bleaching 
procedures. The aim of this study is to analyse how the number of visits, type of agents used 
and the preoperative shade determines colour change in upper anteriors undergoing non vital 
bleaching. 
Materials and methods: This retrospective study was done by surveying the data of patients 
who underwent non vital bleaching in a university dental hospital. Data like age, gender, 
preoperative shade, number of visits, type of agents used during non vital bleaching were 
collected. The collected data was then tabularised and imported to SPSS Version 23 for 
statistical analysis. Chi Square test was used to find any association between comparative 
variables.  
Results: Males were the most common gender to undergo non vital bleaching, sodium 
perborate was the most commonly used bleaching agent and older patients needed more visits 
to achieve a satisfactory result (p<0.05). The most common pre-operative shade was A4.  
Conclusion: Males were the most common gender to undergo non vital bleaching. The most 
common age group to undergo non vital bleaching is 15-22 year olds. There is no correlation 
between age, gender and number of visits with postoperative colour change. 
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Introduction 
The colour of natural teeth is affected by several parameters. It depends on the thickness, 
composition and structure of the tissues forming the tooth. These three parameters will evolve 
considerably through life, thereby influencing tooth colour. Any pathological or traumatic 
incidents can cause an everlasting impact on these dental structures. Tissue necrosis due to any 
cause can lead to release of disintegration by-products that may penetrate tubules and discolour 
the surrounding dentin. The degree of discolouration is directly related to how long the pulp 
has been necrotic. The longer the discolouration products are present in the pulp chamber, the 
greater the discolouration[1]. There has always been an innate desire in us to get our teeth as 
white as possible. As we proceed in the future, this urge is constantly getting stronger as our 
society is getting more esthetic conscious[2]. Improvement in the patients smile aesthetically 
provides a boost in the morale of a patient and restores their self confidence. One of the ways 
to improve the natural colour of the tooth is by a procedure called bleaching which was defined 
as  “the lightening of the colour of a tooth through the application of a chemical agent to oxidize 
the organic pigmentation in the tooth is referred to as bleaching”[3].  
There are various agents used for bleaching, the most common of them are hydrogen peroxide 
and sodium perborate either used separately or in a combination. A combination of SP and 
water or H2O2 has been used in the “walking bleach” technique[4]. These agents are used in 
high concentrations for non-vital teeth and act as oxidizing organic pigments via the 
decomposition products of the chemical agent[3,5]. 
There are multitudes of studies which compare the rate of success of non vital bleaching and 
the preoperative shade and the type of agents used but very few studies consider the number of 
visits as a factor which determines the rate of success of non vital bleaching. Hence, the aim of 
this study is to analyse how the number of visits, type of agents used and the preoperative shade 
determines colour change in upper anteriors undergoing non vital bleaching. 
 
Materials and methods 
Study design: 
The study design was a retrospective study  
Study population:  
The present study focussed on the patients who underwent non vital bleaching in a university 
dental college. The sample size of the study was 79 participants.  
Sampling methodology:  
Convenience sampling methodology was used. 
Data collection:  
The data was taken by analysing the case sheets of patients who underwent non vital bleaching. 
Data taken were age, gender, pre operative shade, the number of visits and the type of agent 
used for bleaching. Ethical clearance was obtained from the Scientific Review Board of the 
college. The data collected was reviewed by an administrator. Incomplete data were excluded 
from the study.  

Statistical Analysis 
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The data collected was tabulated in Microsoft Excel and was later transported to IBM SPSS 
Version 23 for statistical analysis. Descriptive statistics were expressed by means of frequency 
and percentage. Chi- Square test was used to find the association between variables. The level 
of statistical significance is at p<0.05. 
 
Results 
79 case sheets were included in the study. The details which were considered were age, gender, 
pre operative shade, number of visits and the type of agents used for non vital bleaching. Out 
of the 79 patients, 55 were male patients and 24 were female patients. 13 patients were between 
the ages of 15-21 years, 41 patients were between the ages of 22-28 years, 16 patients were 
between the ages of 29-35 years, 5 patients were between the ages of 36-42 years and 4 patients 
were between the ages of 43-49 years. The most common preoperative shade was A4(25.3%) 
followed by A3(12.6%). Males, in a majority, preferred sodium perborate and a mixture of 
sodium perborate and 10% H2O2. No female patients preferred a mixture of sodium perborate 
and saline and a mixture of sodium perborate, saline and 10% H2O2. Both males and females 
equally preferred 10% H2O2 and a mixture of sodium perborate and superoxol.  
10% H2O2 was used by patients in the age group of 15-21 years and 22-28 years equally. 
Sodium perborate was used in a majority by 22-28 year old patients, followed by 15-21 year 
olds. A mixture of sodium perborate and 10% H2O2 was used in a majority by 22-28 year olds 
followed by 29-35 year olds. A mixture of sodium perborate and saline was used in a majority 
by 22-28 year olds. The only group which used a mixture of sodium perborate, saline and 10% 
H2O2 was 22-28 year olds. A mixture of sodium perborate and superoxol was used equally by 
15-21 year olds and 29-35 year olds.  Males were the majority group who came for 3 visits. 
The age group of 22-28 year olds were the most frequent to come for a third visit for non vital 
bleaching. This was followed by 29-35 year olds.   
 
Discussion 
Our team has extensive knowledge and research experience  that has translate into high quality 
publications[6–25]. 
The present study focuses on colour change affected by number of visits, pre operative shade 
and type of agent used for non vital bleaching. The most common age group to undergo non 
vital bleaching was 22-28 years(51.8%). This was similar to a study done by Noorul et al where 
the most common age group to undergo non vital bleaching was 19-22 years[26]. The most 
common gender to undergo non vital bleaching was males(69.6%). This is similar to a study 
done by Choudhari et al in a  similar geographic area where the most common gender which 
underwent non vital bleaching was males[27]. 
The present study shows only 34% of the participants who came back for a third visit. This was 
mainly due to irritation due to the requirement of multiple appointments to achieve satisfactory 
results. This is similar to a study done by Gupta et al in which 4% of the patients cancelled 
further appointments due to dissatisfaction because of requirements of multiple 
appointments[2]. The present study also shows that older patients required more appointments 
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when compared to younger patients to achieve a satisfactory result, which is also seen in the 
study by Gupta et al[2]. However, the opposite was seen in a study done by Coelho et al where 
the number of appointments did not influence the results[28]. 
The present study showed sodium perborate to be the most common bleaching agent used. This 
is contradictory to the results of a study done by Bhatnagar et al where carbamide peroxide was 
the most common bleaching agent[29] 
In 1996, one manufacturer (Ultradent Products, South Jordan, UT, USA) suggested the use of 
10% carbamide peroxide applied in a tray for a tooth prepared for the traditional walking bleach 
technique. This technique is called inside-outside bleaching as the bleaching takes place 
simultaneously within and outside the tooth. Several authors have reported that this technique 
can be successfully used for bleaching non vital teeth[30] 
The limitations of the current study are that the population of the study is limited to a specific 
geographic area, the sample size was relatively small and review was taken only for a year. 
Future scope includes taking a larger population into account and populations from different 
geographical locations. 
 
Conclusion 
Males were the most common gender to undergo non vital bleaching. The most common age 
group to undergo non vital bleaching is 15-22 year olds. There is no correlation between age, 
gender and number of visits with postoperative colour change. 
 
Funding 
The present study was supported by the following agencies 

● Saveetha Dental College 
● SIMATS, Saveetha University 

Balaji Transport Company Pvt Ltd 
 

References 

 Reddy S, Venkatesh A, Mary NSGP, Vivekanandhan P. Light Activated Bleaching of 
Discoloured Non-Vital Tooth: A. Indian J Forensic Med Toxicol 2020;14:1211. 

 Gupta SK, Saxena P. Evaluation of patient satisfaction after non-vital bleaching in 
traumatized discolored intact anterior teeth. Dent Traumatol 2014;30:396–9. 

 Plotino G, Buono L, Grande NM, Pameijer CH, Somma F. Nonvital tooth bleaching: a 
review of the literature and clinical procedures. J Endod 2008;34:394–407. 

 Holmstrup G, Palm AM, Lambjerg-Hansen H. Bleaching of discoloured root-filled teeth. 
Endod Dent Traumatol 1988;4:197–201. 

 Attin T, Paqué F, Ajam F, Lennon ÁM. Review of the current status of tooth whitening 
with the walking bleach technique. International Endodontic Journal 2003;36:313–29. 
https://doi.org/10.1046/j.1365-2591.2003.00667.x. 

 Muthukrishnan L. Imminent antimicrobial bioink deploying cellulose, alginate, EPS and 
synthetic polymers for 3D bioprinting of tissue constructs. Carbohydr Polym 



2617 | Vol. 17 Issue-10, 2022 

 https://seyboldreport.net/ 

 

2021;260:117774. 

 PradeepKumar AR, Shemesh H, Nivedhitha MS, Hashir MMJ, Arockiam S, Uma 
Maheswari TN, et al. Diagnosis of Vertical Root Fractures by Cone-beam Computed 
Tomography in Root-filled Teeth with Confirmation by Direct Visualization: A Systematic 
Review and Meta-Analysis. J Endod 2021;47:1198–214. 

 Chakraborty T, Jamal RF, Battineni G, Teja KV, Marto CM, Spagnuolo G. A Review of 
Prolonged Post-COVID-19 Symptoms and Their Implications on Dental Management. Int 
J Environ Res Public Health 2021;18. https://doi.org/10.3390/ijerph18105131. 

 Muthukrishnan L. Nanotechnology for cleaner leather production: a review. Environ Chem 
Lett 2021;19:2527–49. 

 Teja KV, Ramesh S. Is a filled lateral canal - A sign of superiority? J Dent Sci 2020;15:562–
3. 

 Narendran K, Ms N, Sarvanan A, Sukumar E, Others. Synthesis, Characterization, Free 
Radical Scavenging and Cytotoxic Activities of Phenylvilangin, a Substituted Dimer of 
Embelin. Indian J Pharm Sci 2020;82. 

 Reddy P, Krithikadatta J, Srinivasan V, Raghu S, Velumurugan N. Dental caries profile and 
associated risk factors among adolescent school children in an urban south-Indian City. 
Oral Health Prev Dent 2020;18:379–86. 

 Sawant K, Pawar AM, Banga KS, Machado R, Karobari MI, Marya A, et al. Dentinal 
Microcracks after Root Canal Instrumentation Using Instruments Manufactured with 
Different NiTi Alloys and the SAF System: A Systematic Review. NATO Adv Sci Inst Ser 
E Appl Sci 2021;11:4984. 

 Bhavikatti SK, Karobari MI, Zainuddin SLA, Marya A, Nadaf SJ, Sawant VJ, et al. 
Investigating the Antioxidant and Cytocompatibility of Mimusops elengi Linn Extract over 
Human Gingival Fibroblast Cells. Int J Environ Res Public Health 2021;18. 
https://doi.org/10.3390/ijerph18137162. 

 Karobari MI, Basheer SN, Sayed FR, Shaikh S, Agwan MAS, Marya A, et al. An In Vitro 
Stereomicroscopic Evaluation of Bioactivity between Neo MTA Plus, Pro Root MTA, 
BIODENTINE & Glass Ionomer Cement Using Dye Penetration Method. Materials 
2021;14. https://doi.org/10.3390/ma14123159. 

 Rohit Singh T, Ezhilarasan D. Ethanolic Extract of Lagerstroemia Speciosa (L.) Pers., 
Induces Apoptosis and Cell Cycle Arrest in HepG2 Cells. Nutr Cancer 2020;72:146–56. 

 Ezhilarasan D. MicroRNA interplay between hepatic stellate cell quiescence and activation. 
Eur J Pharmacol 2020;885:173507. 

 Romera A, Peredpaya S, Shparyk Y, Bondarenko I, Mendonça Bariani G, Abdalla KC, et 
al. Bevacizumab biosimilar BEVZ92 versus reference bevacizumab in combination with 
FOLFOX or FOLFIRI as first-line treatment for metastatic colorectal cancer: a multicentre, 
open-label, randomised controlled trial. Lancet Gastroenterol Hepatol 2018;3:845–55. 

 Raj R K, D E, S R. β-Sitosterol-assisted silver nanoparticles activates Nrf2 and triggers 
mitochondrial apoptosis via oxidative stress in human hepatocellular cancer cell line. J 
Biomed Mater Res A 2020;108:1899–908. 



2618 | Vol. 17 Issue-10, 2022 

 https://seyboldreport.net/ 

 

 Vijayashree Priyadharsini J. In silico validation of the non-antibiotic drugs acetaminophen 
and ibuprofen as antibacterial agents against red complex pathogens. J Periodontol 
2019;90:1441–8. 

 Vijayashree Priyadharsini J, Smiline Girija AS, Paramasivam A. In silico analysis of 
virulence genes in an emerging dental pathogen A. baumannii and related species. Arch 
Oral Biol 2018;94:93–8. 

 Uma Maheswari TN, Nivedhitha MS, Ramani P. Expression profile of salivary micro RNA-
21 and 31 in oral potentially malignant disorders. Braz Oral Res 2020;34:e002. 

 Gudipaneni RK, Alam MK, Patil SR, Karobari MI. Measurement of the Maximum Occlusal 
Bite Force and its Relation to the Caries Spectrum of First Permanent Molars in Early 
Permanent Dentition. J Clin Pediatr Dent 2020;44:423–8. 

 Chaturvedula BB, Muthukrishnan A, Bhuvaraghan A, Sandler J, Thiruvenkatachari B. Dens 
invaginatus: a review and orthodontic implications. Br Dent J 2021;230:345–50. 

 [No title] n.d. https://www.researchgate.net/profile/Subburathinam-
Balakrishnan/publication/339362619_Green_Synthesis_of_Multifaceted_Silver_Nanopart
icles_Using_the_Flower_Extract_of_Aerva_lanata_and_Evaluation_of_Its_Biological_an
d_Environmental_Applications/links/5fe1eb5645851553a0df95c3/Green-Synthesis-of-
Multifaceted-Silver-Nanoparticles-Using-the-Flower-Extract-of-Aerva-lanata-and-
Evaluation-of-Its-Biological-and-Environmental-Applications.pdf (accessed August 24, 
2021). 

 Noorul AN, Nivedhitha MS, Ramakrishnan M, Ganapathy D. Non-Vital Bleaching Done 
in Discoloured Maxillary Central Incisors. Annals of RSCB 2021:15639–50. 

 Choudhari S, Sharma S, Ramamurthy J. Association Of Age And Gender In Patients 
Undergoing Non Vital Bleaching In Endodontically Treated Teeth. Int J Dentistry Oral Sci 
S 2020;10:120–4. 

 Coelho AS, Garrido L, Mota M, Marto CM, Amaro I, Carrilho E, et al. Non-Vital Tooth 
Bleaching Techniques: A Systematic Review. Coat World 2020;10:61. 

 Bhatnagar L, Choudhary E, Suryawanshi P, Grover S, Bhargava A, Thakur R. A 
comparative analysis of different bleaching agents in primary and permanent teeth n.d. 
https://ejmcm.com/article_10437_9c92e8d6001cef81d4804959d6edd2ac.pdf (accessed 
August 24, 2021). 

 Settembrini L, Gultz J, Kaim J, Scherer W. A technique for bleaching nonvital teeth: 
inside/outside bleaching. J Am Dent Assoc 1997;128:1283–4. 

 



2619 | Vol. 17 Issue-10, 2022 

 https://seyboldreport.net/ 

 

 
Figure 1: Bar graph representing the pre operative shade of the patients who underwent non 
vital bleaching. The X axis denotes the preoperative shade of patients who underwent non vital 
bleaching and the Y axis denotes the number of patients who underwent non vital bleaching. 
Blue denotes patients who had a preoperative shade of A1, green denotes patients who had a 
preoperative shade of A2, beige denotes patients who had a preoperative shade of A3, violet 
denotes patients who had a preoperative shade of A3.5, yellow denotes patients who had a 
preoperative shade of A4, orange denotes patients who had a preoperative shade of B1, red 
denotes patients who had a preoperative shade of B2, purple denotes patients who had a 
preoperative shade of B3, dark green denotes patients who had a preoperative shade of B4, light 
blue denotes patients who had a preoperative shade of C2, light grey denotes patients who had 
a preoperative shade of C3, dark blue denotes patients who had a preoperative shade of C4, 
dark grey denotes patients who had a preoperative shade of D2, white denotes patients who had 
a preoperative shade of D3 and black denotes patients who had a preoperative shade of D4. 
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Figure 2: Bar graph depicting the number of visits for non vital bleaching among various age 
groups. The X axis represents the number of visits of patients who underwent non vital 
bleaching and the Y axis represents the number of patients who underwent non vital bleaching. 
Blue represents patients in the age group of 15-21 years, green represents patients in the age 
group of 22-28 years, beige represents patients in the age group of 29-35 years, violet represents 
patients in the age group of 36-42 years and yellow represents patients in the age group of 43-
49 years. p value was found to be 0.864 (p>0.05) which is not statistically significant. 
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Figure 3: Bar graph depicting the number of visits for non vital bleaching among various  
genders. The X axis represents the number of visits of patients who underwent non vital 
bleaching and the Y axis represents the number of patients who underwent non vital bleaching.  
Blue represents male patients who underwent non vital bleaching and green represents female 
patients who underwent non vital bleaching. p value was found to be 0.170 (p>0.05) which is 
not statistically significant. 
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Figure 4: Bar graph depicting the number of visits for non vital bleaching among various 
genders. The X axis represents the type of agent used for non vital bleaching and the Y axis 
represents the number of patients who underwent non vital bleaching. Blue represents male 
patients who underwent non vital bleaching and green represents female patients who 
underwent non vital bleaching. p value was found to be 0.341 (p>0.05) which is not statistically 
significant. 
 
 
 
 
 



2623 | Vol. 17 Issue-10, 2022 

 https://seyboldreport.net/ 

 

 
Figure 5: Bar graph depicting the type of agent used for non vital bleaching among various age 
groups. The X axis represents the type of agent used for non vital bleaching and the Y axis 
represents the number of patients who underwent non vital bleaching.  Blue represents patients 
in the age group of 15-21 years, green represents patients in the age group of 22-28 years, beige 
represents patients in the age group of 29-35 years, violet represents patients in the age group 
of 36-42 years and yellow represents patients in the age group of 43-49 years. p value was 
found to be 0.788 (p>0.05) which is not statistically significant.  
  


