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Abstract 
Direct and indirect pulp capping are the treatment choices to maintain integrity and health of dental pulp. 
Direct pulp capping is used when pulp is visibly exposed due to caries, trauma or iatrogenic causes. Indirect 
pulp capping generally performed on teeth with deep cavity preparations with or without caries remaining. 
Many authors have reported regarding pulp capping materials. The aim of this retrospective study was 
to analyse the practice of pulp capping procedure based on age, gender, tooth number and pulp capping 
materials. Data regarding pulp capping procedures that were recorded between June 2019 to March 2020 
were retrieved from the patients management software of Saveetha Dental College, Chennai. Data that 
was retrieved then evaluated by 2 viewers. Cases with incomplete documentation or double entries were 
excluded from this study. Data from the Excel sheet was imported to SPSS for statistical analysis. Chi-
square test was done to assess the association between age, gender, tooth types, type of pulp capping and 
pulp capping material. This study showed a statistically significant difference between age and tooth number; 
tooth number and pulp capping materials ( p<0.05). It was seen that lower molars underwent significantly 
more pulp capping procedure in the age group of 18-30 years. In lower molars, calcium hydroxide was the 
widely used pulp capping material. 
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Introduction 

The primary objective for pulp treatment is to 
preserve integrity and heath of dental pulp. Even though 
a tooth can survive without a vital pulp, it is important 
to maintain vitality of the pulp. Therefore the objective 
of direct and indirect pulp capping is to treat reversible 
pulp injuries 1. Soon after the eruption, permanent first 
molars may show extensive caries or are associated with 
hypoplasia 2 . If it is not treated properly eventually it 
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will lead to the infections of the pulp and surrounding 
periapical tissues 3. For clinicians, one of the most 
challenging clinical scenarios is the management of 
pulpally involved immature permanent molars. Root 
canal treatment would stop opposition of dentin along 
the canal walls and pulp chamber leaving the tooth with 
thin dental walls and make it prone for fracture almost 
in all teeth 4. 

Indirect pulp capping treatment is preferred for 
teeth with deep carious lesions approximating the pulp 
but without signs or symptoms of pulp degeneration. 
The deepest layer of remaining carious dentin will be 
covered with a biocompatible material to avoid pulp 
exposure and additional trauma to the tooh. The most 
commonly used pulp capping materials are calcium 
hydroxide, zinc oxide eugenol paste (ZnO) and glass 
ionomer cements. The rationale for indirect pulp 
capping is that few viable bacteria will remain in deeper 
dentine layers and will be inactivated once the cavity 
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has been sealed properly. The main objective for this 
procedure is to preserve pulp vitality, by arresting the 
carious process, promoting dentin sclerosis, stimulating 
formation or tertiary dentin and remineralize carious 
dentin. Few studies stated that dentin bonding agents 
can be used in indirect pulp capping 5. It was seen that 
materials such as zinc phosphate cement, amalgam, zinc 
oxide eugenol cements, polycarbonate cements, glass 
ionomer cements, resin adhesives and cryanolates does 
not give predictable success for the procedures. Use of 
calcium hydroxide was superior but unpredictable 6. 

More recently, better results for pulp capping 
procedures was achieved by using materials like mineral 
trioxide aggregate (MTA) and it was statistically 
significant when compared with formocresol. Removal 
of the microorganisms from the root canal system is 
necessary for the successful outcome of any root canal 
treatment 7. The activation of irrigants using Endo 
activator can reduce postoperative effectiveness rather 
than using endo needles 8. Remaining dentin thickness 
is an important parameter for the success rate of root 
canal treatment 9. Irrigants play an important role in 
debridement and disinfection of the root canal space10 
. Dental avulsion can be considered as one of the most 
severe types of traumatic tooth injuries 11 . Dental 
traumatic can also lead to pulp canal obliteration 12. 
The various reasons for dental trauma are falls, traffic 
accidents, fights and sports injuries 13. Dental erosion can 
be referred to as loss of tooth structure due to chemical 
processes and not due to bacteria 14. Dental caries are 
easily detectable and reversible at an early stage 15. Non-
carious loss of tooth structure in the cervical region is a 
very common clinical condition in elder patients 16. A 
veneer can be referred to as a thin sheet of material which 
is placed in the front surface of the tooth for aesthetic 
purposes 17. Clorhexidine is an antibacterial used as 
an antiseptic18. Matrix metalloproteinases (MMPs) act 
as an important role in the efficient tissue turnover and 
remodeling 19. Effective root canal disinfection can be 
achieved by using sodium hypochlorite 20. Diagnostic 
aids play a crucial role for a successful treatment plan 21. 
The aim of this study was to analyse the practice of pulp 
capping based on age, gender, tooth number and pulp 
capping materials.

Materials and Methods 

A university set up was selected for this study which 
provided easy accessibility for data and provided a 
population of similar ethnicity for this study. There were 
two reviewers for analysis of data for this study. The 
variables that were considered were tooth type, type of 
pulp capping, pulp capping materials used, age and gender 
of patients that underwent pulp capping. We reviewed 
patient records and analysed the data of 86000 between 
June 2019 to March 2020. The data with complete 
case history and documentations were included in this 
study. Incomplete cases or double entries cases were 
excluded from this study. Final sample size for statistical 
analysis was 183 patients. Data was then tabulated in 
Microsoft Excel Sheet and then transferred to SPSS 
software system. After entering data in SPSS software, 
variables were verified and association (Chi-square test) 
was evaluated between age and tooth number; age and 
types of pulp capping; tooth number and types of pulp 
capping; tooth number and pulp capping materials. 

Results and Discussion 

In the study, we have observed that there was a 
statistically significant difference between age and tooth 
number; tooth number and pulp capping materials with 
p value (p<0.05) (Table 1 & 6). Pulp capping procedures 
were most predominantly done in patients aged 18 to 
30 years old. It was significant in lower molars than 
upper molars [Bar chart 1]. Patients aged 18 to 30 
years old mostly underwent pulp capping compared to 
the population aged more than 50 years. Based on the 
association of age with type of pulp capping, it was 
seen that the population age of 18 to 30 years was the 
commonest age group that underwent indirect pulp 
capping followed by population aged 31-40 years, 
population aged 41-50 years and population aged 50 
years and above [Bar chart 2]. 

Based on the distribution of gender against 
tooth number, it was observed that male and female 
populations mostly undergo pulp capping procedures 
mostly in mandibular molars than in maxillary molars 
[Bar chart 3]. In the current study, it was observed that 
in both genders, indirect pulp capping was done more 
compared to direct pulp capping but was not statistically 
significant (p>0.05) [Bar chart 4]. 
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Based on the distribution of tooth number against 
types of pulp capping, it was revealed that indirect 
pulp capping was done more frequently in both upper 
and lower molars compared to the direct pulp capping 
but without statistical significance. [Bar chart 5]. 
Considering the choice of pulp capping material, it 
was observed that calcium hydroxide was used with a 
statistically significant difference compared to MTA 
in both upper and lower molars [Bar chart 6]. Overall, 
calcium hydroxide was the most predominant pulp 
capping material for both direct and indirect pulp 
capping. [Bar chart 7]. 

The current study analysed a total of 429 case history 
for pulp capping procedures and it was found that a total 
of 183 cases had undergone pulp capping procedures in 
molars in which 128 of them were male and 55 were 
female. Pulp capping was done mostly in patients aged 
18 to 30 years old with patients over 50 years who 
minimally undergo pulp capping procedures. Studies 
have shown that in older patients , the typically more 
fibrous dental pulp has a reduced ability to overcome 
insult 22. Pulp capping in molars with deep cavities 
were highly prevalent in mandibular jaw compared to 
maxillary jaw. This finding is similar to study from 
Luen et al 23 who evaluated ten-year incidence of dental 
caries in adult and elderly Chinese patients and observed 
mandibular molars were apparently most susceptible to 
caries. In addition, Manji and Fejer Skov 24 stated that 
lower molars were the most severely affected in the 
entire dentition. 

In the present study, calcium hydroxide was 
highly preferred for pulp capping material either in 

maxillary or mandibular teeth compared to MTA 
and Ca(OH)2+RMGIC. This can be explained by 
study from Baume et al 6 in which even though MTA 
is viable and perhaps better option than Ca(OH)2 
and Ca(OH)2+RMGIC for pulp capping procedures, 
traditional powder or liquid formulations of MTA have 
significant drawbacks such as not user friendly, require 
very precise mixing, can lead to tooth discolouration, 
manipulation and placement can be challenging. 
Furthermore, traditional MTA formulations need long 
setting time, usually two to four hours, with one study 
that simulated intraoral condition finding that the MTA 
formulation tested (Pro root MTA) was still not set even 
after six hours 25. 

It was observed that male population highly 
undergone pulp capping procedures compared to 
females. It also meant that the prevalence of dental 
caries in male much higher than females. This is in 
contrast with study from John et al 26 which explained 
that female populations usually had a higher prevalence 
for dental caries than male. Higher caries prevalence 
among females were often explained by factors such as 
earlier eruption of teeth among girls, therefore longer 
exposure of girls teeth to cariogenic and environment, 
easier access to food supplies by women and frequent 
snacking and pregnancy. 

The limitations of this study is that the sample size is 
small and the retrospective design. Therefore, it does not 
provide results for the entire population. Further studies 
to be performed with large sample size. Prospective study 
designs with longer follow up to be done to evaluate the 
clinical performance of calcium hydroxide and MTA as 
pulp capping materials 
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Bar chart 1: represents association between age and tooth number where blue colour denotes upper molars 
and green denotes lower molars. X axis represents the age and Y axis represents the number of pulp capping 

procedures. Chi square test was done and the association was found to be statistically signifi cant. P value 
was 0.000 (<0.05). Pulp capping was done highest in lower molars (77%) in all age groups. 

Bar chart 2: Bar graph representing association between age and types of pulp capping where blue colour 
denotes direct pulp capping and green colour denotes indirect pulp capping. X axis represents the age of the 
population and Y axis represents the number of pulp capping procedures. Chi square test was done and the 

association was found to be statistically not signifi cant. P value was 0.223 (>0.05). However, indirect pulp 
capping was more commonly done in all age groups. 
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Bar chart 3: Bar graph representing association between gender and tooth number where blue colour 
denotes upper molars and green colour denotes lower molars. X axis represents gender of the population 

and Y axis represents the number of pulp capping procedures. Chi square test was done and the association 
was found to be statistically not signifi cant. P value was 0.266 (>0.05). However, pulp capping procedure was 

done more in lower molars in both the gender 

  

Bar chart 4: Bar graph representing association between gender and types of pulp capping where blue 
colour denotes direct pulp capping and green denotes indirect pulp capping. X axis represents gender of the 
population and Y axis represents the number of pulp capping procedures. Chi square test was done and the 

association was found to be statistically not signifi cant. P value was 0.880 (>0.05). However, indirect pulp 
capping procedure was more commonly followed in both the gender 
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Bar chart 5: Bar graph representing association between tooth number and types of pulp capping where 
blue colour denotes direct pulp capping and green colour denotes indirect pulp capping. X axis represents 
tooth number and Y axis represents the number of pulp capping procedures. Chi square test was done and 
the association was found to be statistically not signifi cant. P value was 0.5650 (>0.05). However, indirect 

pulp capping procedure was followed more than direct pulp capping in both upper and lower molars. 

 Bar chart 6: Bar graph representing association between tooth number and types of pulp capping materials 
where blue colour denotes Ca(OH)2, green denotes MTA and brown colour denotes CaOH)2+RMGIC. X 
axis represents tooth number and Y axis represents number of pulp capping procedures. Chi square test 

was done and the association was found to be statistically signifi cant. P value was 0.05 (=0.05). Ca(OH)2 was 
the most commonly used pulp capping agent (78%) in both upper and lower molars. 
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Bar chart 7: representing association between types of pulp capping and pulp capping materials where blue 
colour represents Ca(OH)2, green denotes MTA and brown colour denotes Ca(OH)2+RMGIC. X axis represents 
types of pulp capping and Y axis represents number of pulp capping procedures. Chi square test was done and the 
association was found statistically not signifi cant. P value was 0.082 (>0.05). However Ca(OH)2 was the most 
common pulp capping material used. 

Conclus ion 

Within the limitations of the study, it can be 
concluded that lower molars underwent signifi cantly 
more pulp capping procedure in the age group of 18-
30 years. In lower molars, calcium hydroxide was the 
widely used pulp capping material. 
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