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Abstract 

The aim of this study is to assess the association between proximal caries and pulp 
therapies done in primary maxillary anteriors. The importance of management 
of anterior teeth is due to their aesthetic concerns. The extent of caries and pulpal 
involvement determines the treatment to be done. Pulp therapy procedures help in 
the preservation of the tooth and prevent tooth extraction. A total of 80,000 case sheets 
were collected and reviewed among which patients between the ages of 3-7 years who 
have undergone pulp therapy procedure due to proximal caries involving the pulp 
have been selected. The results were statistically analysed and graphs were tabulated. 
Among a total number of patients, the most predominant surface affected by caries 
was found to be the mesial surface with a percentage of 51% and 61% of the cases were 
found to be done in maxillary central incisors. Maxillary central incisors were found to 
be the most commonly affected teeth with proximal caries. 

Keywords: Primary maxillary central incisors; Primary tooth; Proximal caries; Pulp 
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Introduction 

Maxillary anteriors are of great importance due to their role in 

aesthetics. The maxillary anterior teeth are important in achieving 

pleasing dental aesthetics as it is a primary consideration for 

patients. 
[1]

 

The most common problem affecting primary maxillary anteriors 

is early childhood caries. Early Childhood Caries (ECC) is a 

relatively new term that describes rampant caries in infants. It is 

initiated and exacerbated by inappropriate feeding with a nursing 

bottle. The condition, when associated with the bottle habit, has 

been found to be first affecting the primary maxillary anterior 

teeth, followed by involvement of the primary molars. Children 

with caries in the primary maxillary anterior teeth, independent 

of their age, generally are regarded as having nursing bottle 

caries. However, other causes of caries affecting the anterior 

teeth cannot be ruled out. Children who are 4 and 5 years of 

age, by which time bottle use generally has been discontinued, 

may develop caries in the maxillary anterior teeth as well. This 

late involvement of the maxillary anterior teeth is characterized 

by lesions on the central incisors that are more on the mesial 

aspect than when ECC is diagnosed at a younger age. [1,2] The 

children’s diet and lifestyle habits were closely related to dental 

caries. Deciduous tooth caries may cause apical periodontitis 

and pulpitis, which may damage the permanent tooth buds that 

affects the development of permanent teeth or may cause the 

premature loss of deciduous teeth, resulting in the crowding of 

permanent teeth or increasing the risk of caries in the permanent 

dentition. 
[3,4]

 Therefore management of caries of affecting the 

deciduous dentition at early stages is important. 

The main objective of pulp therapy in the primary dentition is 

to retain every primary tooth as a fully functional component 

in the dental arch to allow for proper mastication, phonation, 

swallowing, preservation of the space required for eruption of 

permanent teeth and prevention of detrimental psychological 

effects due to tooth loss. Loss of the maxillary anteriors also 

accounts to loss of aesthetics. To fulfil this goal, vital pulp 

therapy through pulpotomy, partial or total pulpectomy is 

indicated to remove the irreversibly inflamed and necrosed 

pulp. 
[5]

 

Pulpectomy is a conservative treatment approach in preventing 

the premature loss of primary teeth. 
[6]

 In addition, pulpectomy is 

advantageous for retained primary teeth. 
[7,8]

 If not severed with 

a progressive root resorption or aligned in intra occlusion, the 

retained tooth can be a functional component in the dental arch 

for many years. 
[9-11]

 Thus, an appropriate pulpectomy of primary 

teeth rather than extraction is a reasonable treatment option to 

ensure normal shedding or eruption of successor or a long term 

survival in instances of retention. 
[12]

 The primary objective of 

pulp treatment is to maintain the integrity and health of the oral 

tissues. Although a tooth can remain functional without a pulp, 

it is desirable to attempt to maintain the vitality of the pulp. 
[13]

 

Indirect pulp capping is the procedure in which a small 

amount of carious dentin is retained in deep areas of cavity 

preparation to avoid an exposure of the pulp. A medicament is 

then placed over the carious dentin to stimulate and encourage 

pulp recovery. Indirect pulp therapy performed in primary 

and permanent teeth of young patients may result in a high 3-

year survival rate. Direct pulp capping is defined as the 

placement of a medicament on a pulp that has been exposed 

during excavation of deep dental caries. The rationale behind 
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this treatment is to encourage young healthy pulps to initiate a 

dentin bridge. Pulpotomy is the removal of the infected coronal 

pulp to preserve the normal radicular pulp tissues to encourage 

continued physiologic development and formation of the root 

end. 
[14]

 Previously our team has a rich experience in working 

on various research projects across multiple disciplines. 
[15-29]

 

Now the growing trend in this area motivated us to pursue this 

project. 

Aim of the study 

The aim of this study was to assess the association between 

proximal caries and pulp therapy done in primary maxillary 

anteriors in children aged between 3-7 years. 

Methodology 

A retrospective study was carried out in patients between the age 

of 3-7 years who visited University in Chennai with proximal 

caries and underwent pulp therapy in primary maxillary 

anteriors. Data of 80,000 patients were reviewed from 1
st
 June 

2019 to 30
th

 March 2020 was collected from patient records, 

from which 2557 patients who had undergone pulp therapy 

were selected. The data contains details of patients, intraoral 

photographs and treatment being done. 

Inclusion criteria are patients between the age of 3-7 years, 

both male and female and patients with proximal caries on the 

maxillary anteriors. An exclusion criterion is teeth with caries 

on surfaces other than the proximal surface. 

From the total 2557 patients, sample size (N=200) of total 

number of patients who visited University in Chennai with 

proximal caries on primary maxillary anteriors and underwent 

pulp therapy were selected for analysis. Their distribution 

according to age, gender, teeth number and surface affected were 

recorded. Ethical clearance was obtained from the institutional 

ethical committee and Scientific Review Board (SRB) of 

University in Chennai. The data collected was entered in an 

Excel sheet and subjected to statistical analysis using SPSS 

software. Descriptive statistics were done i.e., frequency and 

cross tabulation. A chi square test was done between age and 

tooth affected. Independent variables are age and gender, while 

dependent variables are teeth number and surface affected. The 

level of significance was p<0.05. 

Results and Discussion 

A total of 200 patients were seen during the study period. The 

most predominant surface affected by caries was found to be the 

mesial surface with a percentage of 51%. Distal caries on the 

other hand was only found to be 18.5%. It was also found that 

both the surfaces were affected in 30.5% of the cases [Figure 1]. 

It was found that the most commonly affected and treated teeth 

were the primary maxillary central incisors 61% and the lateral 

incisors were about 22.5%. Canines were the least common 

with a percentage of 16.5% [Figure 2]. It was found the male 

distribution to be predominant with a percentage of 59.5% 

whereas females were about 40.5% [Figure 3]. The statistical 

analysis Chi-square test shows p-value (0.000) less than the 

limit of significance p<0.05, a positive correlation between the age 

of the patients and the tooth affected as depicted in [Figure 4]. 

 

 

Figure 1: Shows the frequency distribution of the surface affected 

among the study population. X axis corresponds to the surface affected 

and Y axis corresponds to the number of patients. From the graph it is 

evident that mesial (dark pink bar) was found to be higher, in 102 cases 

than teeth affected by both mesial and distal surfaces (brown bar) in 61 

cases, followed by distal surface (dark grey bar) in 37 cases. 

 

 
Figure 2: Shows the frequency distribution of the teeth affected among 

the study population. X axis corresponds to the tooth affected and Y 

axis corresponds to the number of patients. Maxillary central incisors 

(light pink bar) was affected in 122 patients, Maxillary lateral incisors 

(light green bar) in 45 patients and Maxillary canines (orange bar) in 33 

patients. 

 

 
Figure 3: Shows the Gender distribution of the study population. X axis 

corresponds to the gender and Y axis corresponds to the number of 

patients. Male distribution (black bar) was higher which was seen in 119 

cases, and females (white bar) in 81 patients. 

This study was done to find the association between proximal 

caries and pulp therapies in maxillary anteriors. [Figure 1] shows 
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Figure 4: Bar graph shows association between teeth affected and age 

group of the study population where the colour dark blue denotes 2 years, 

light green 3 years, beige 4 years, purple 5 years, yellow 6 years, red 7 

years, light blue 8 years and light grey 9 years of age. X axis corresponds 

to the tooth affected and Y axis corresponds to the age of the patients 

who have undergone pulp therapy. From the graph it is evident that 

maxillary central incisors were more affected among 3-4 years of age, 

maxillary lateral incisors among 5 years of age and maxillary canines 

among 4 years of age. The association between teeth affected and age 

group of the study participants was found to be statistically significant 

(Pearson chi-square test; p-value=0.000-statistically significant). 

 

the surface affected and was found that in 51% of the cases, the 

mesial surface was affected. [Figure 2] shows the distribution 

of pulp therapy among the different maxillary anterior teeth. 

In 61% of the cases, the maxillary central incisor was affected. 

[Figure 3] shows the gender distribution of the study population 

with a male predominance of 59.5%. Figure 4 shows the graph 

for the association between tooth affected and the age of the 

patients and it was seen that maxillary central incisors were 

most affected among 3-4 years of age, maxillary lateral incisors 

among 5 years of age and maxillary canines among 4-6 years 

of age. Pulpectomy procedures provide reasonable treatment 

options for primary teeth with irreversible pulpitis. 
[5]

 Dentists 

should manage the disease dental caries and control activity 

of existing cavities lesions to preserve hard tissue and retain 

teeth for long term. 
[30]

 In a study by Aqudeimal et al. shows 

that 53% of the dentists recommended pulpotomy followed by 

definitive restoration and 39% recommended removal of caries 

and restoration without pulp therapy for management of deep 

proximal caries. [31] A study by Asgard et al. states that in deep 

caries management the 4 vital pulp therapy procedures were 

associated with comparable clinical and radiographic outcomes. 

The pulpal and periapical status as well as pulpal exposure 

type or location had no effect on the treatment outcomes. 
[32]

 

Considerable research has been conducted in the field of 

pedodontics with relevance to the current population under 

study. 
[33-34]

 institution is passionate about high quality 

evidence based research and has excelled in various fields. 
[35-

39]
 We hope this study adds to this rich legacy. 

This study helps to identify the association between proximal 

caries and pulp therapies in maxillary anteriors among the 

study population. Further studies with a larger population and 

considering the extent of caries is advised. 

Conclusion 

Maxillary central incisors were found to be the most commonly 

affected teeth with proximal caries and the most common surface 

affected was mesial surface. The future scope of the study can 

be to find the long term outcomes and recurrence of the disease 

among the patients. 

Acknowledgements 

The authors would like to acknowledge all volunteers who 

participated in the study 

References 

1. Tinanoff N, O’Sullivan DM. Early childhood caries: Overview and 

recent findings. Pediatr Dent. 1997;19:12–6. 

2. Luzzi V, Fabbrizi M, Coloni C, Mastrantoni C, Mirra C, Bossù 

M, et al. Experience of dental caries and its effects on early dental 

occlusion: A descriptive study. Ann Stomatol. 2011;2:13–8. 

3. Li Y, Wang W. Predicting caries in permanent teeth from 

caries in primary teeth: An eight-year cohort study. J Dent Res. 

2002;81:561–6. 

4. Ahmed HA. Pulpectomy procedures in primary molar teeth. Eur J 

Gen Dent. 2014; 3:3–3 

5. Berk H, Krakow AA. A comparison of the management of pulpal 

pathosis in deciduous and permanent teeth. Oral Surg Oral Med 

Oral Pathol. 1972;34:944–55. 

6. Nordquist I, Lennartsson B, Paulander J. Primary teeth in adults-A 

pilot study. Swed Dent J. 2005;29:27–34. 

7. Aktan AM, Kara I, Sener I, Bereket C, Celik S, Kirtay M, et al. An 

evaluation of factors associated with persistent primary teeth. Eur J 

Orthod. 2012; 31:944–44. 

8. Ith-Hansen K. Persistence of deciduous molars in subjects with 

agenesis of the second premolar. Eur J Orthod. 2000;34:944–55. 

9. Bjerklin K, Al-Najjar M, Karestedt H, Andren A. Agenesis of 

mandibular second premolars with retained primary molars. A 

longitudinal radiographic study of 99 subjects from 12 years of age 

to adulthood. Eur J Orthod. 2008;34:944–55. 

10. Ahmed HMA. Anatomical challenges, electronic working length 

determination and current developments in root canal preparation 

of primary molar teeth. Int Endod J 2013;34:944–55. 

11. Fuks A, Peretz B. Pediatric endodontics: Current concepts in 

pulp therapy for primary and young permanent teeth. Springer. 

2016;34:944 164. 

12. Cohenca N, Paranjpe A, Berg J. Vital Pulp Therapy. Dent Clin N 

Am. 2013;34:59–73. 

13. Ponnulakshmi R, Shyamaladevi B, Vijayalakshmi P, Selvaraj J. 

In silico and in vivo analysis to identify the antidiabetic activity 

of beta sitosterol in adipose tissue of high fat diet and sucrose 

induced type-2 diabetic experimental rats. Toxicol Mech Methods. 

2019;29:276–90. 

14. Mathew MG, Samuel SR, Soni AJ, Roopa KB. Evaluation of 

adhesion of Streptococcus mutans, plaque accumulation on zirconia 

and stainless steel crowns, and surrounding gingival inflammation 

in primary molars: randomized controlled trial. Clin Oral Investig. 

2020;24:3275–80. 

15. Subramaniam N, Muthukrishnan A. Oral mucositis and microbial 

colonization in oral cancer patients undergoing radiotherapy and 

chemotherapy: A prospective analysis in a tertiary care dental 

hospital. J Investig Clin Dent. 2019;10:e12454. 

 

195 Annals of Medical and Health Sciences Research | Volume 11 | Issue S1 | March 2021 




