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ABSTRACT

Background: While both direct pulp capping (DPC) and 
indirect pulp capping (IPC) are advocated as conservative 
treatments to preserve pulp vitality in primary teeth, there 
remains a lack of consensus on their comparative effectiveness 
in the pediatric population. The purpose of the study was to 
compare the outcomes of direct versus indirect pulp capping in 
deciduous teeth.
Methods: This prospective comparative study was conducted 
at the Department of Dentistry, Bangladesh Shishu Hospital & 
Institute, Dhaka, Bangladesh, from January to December 2024. 
A total of 60 primary molars from 42 children were treated with 
either direct pulp capping (DPC) or indirect pulp capping (IPC). 
Procedures were performed under aseptic conditions and 
completed in a single visit. Follow-up evaluations were carried 
out at 3, 6, and 12 months. Data were analyzed using SPSS 
version 25.0. The Chi-square test or Fisher’s exact test, as 
appropriate, was used, with p < 0.05 considered statistically 
significant.
Results: Among 60 primary molars from 42 children, no signifi-
cant baseline differences were observed between groups. 
Clinical and radiographic success rates at 3, 6, and 12 months 
were slightly higher in the IPC group; however, these differenc-
es were not statistically significant (p > 0.05). At 12 months, the 
proportion of teeth demonstrating both clinical and radiographic 
success was comparable between the IPC (83.3%) and DPC 
(80.0%) groups.
Conclusion: Both direct pulp capping (DPC) and indirect pulp 
capping (IPC) demonstrate comparable clinical success in 
deciduous teeth, with a non-significant trend favoring IPC.
Keywords: Direct pulp capping, indirect pulp capping, 
deciduous teeth.

INTRODUCTION

Preserving the natural tooth structure is essential for reasons 
that extend beyond aesthetics. Pain and infection are frequently 
caused by pulp exposure, whether from caries, trauma, or an 
unintentional lesion sustained during tooth preparation.1,2 In 
pediatric dentistry, this issue is particularly critical in cases of 
early childhood caries.3 Effective management of severely 
decayed primary teeth requires a thorough understanding of 
primary pulp biology4, as these teeth play a crucial role in main-
taining oral function, guiding the eruption of permanent teeth, 
and preserving arch integrity during key developmental stages.
Despite significant progress in caries prevention, dental caries 
remains a widespread and persistent global health issue.5 Its 
rapid progression frequently necessitates substantial recon-
struction of affected teeth to enable conservative rehabilitation, 
avoiding premature extraction or prosthetic solutions.6 Assess-
ing the clinical status of the pulp beneath deep carious lesions 
remains challenging, making the diagnosis of pulp vitality 
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difficult.7 Traditionally, the management of deep caries often 
resulted in pulp exposure and subsequent root canal treatment, 
presenting a clinical dilemma in pediatric dentistry, where 
choosing between conservative and invasive approaches 
requires careful judgment.8

For extensive caries in primary molars with signs of reversible 
pulpitis, three main vital pulp therapy options are commonly 
recommended: indirect pulp capping (IPC), direct pulp capping 
(DPC), and pulpotomy.9,10 IPC preserves pulp vitality by leaving 
some affected dentin to avoid exposure during caries removal, 
while DPC involves the application of a biocompatible material 
directly over exposed pulp tissue to maintain its health and 
function.11,12 Although the success of DPC was previously ques-
tioned due to early failures with calcium hydroxide, recent 
advancements in biocompatible materials with superior sealing 
ability and reduced cytotoxicity have renewed interest in this 
approach for primary teeth.13-16 Conservative pulp therapies can 
reduce the need for invasive endodontic procedures; however, 
their success relies heavily on appropriate case selection and 
clinical expertise.
While both direct and indirect pulp capping are advocated as 
conservative options to preserve pulp vitality in primary teeth, 
there remains a lack of consensus on their comparative 
effectiveness in pediatric patients. Much of the current literature 
focuses on permanent dentition or evaluates these techniques 
independently, with limited head-to-head comparisons in    
deciduous teeth. Additionally, inconsistencies in materials, 
methodologies, and outcome assessments further hinder 
evidence-based clinical decision-making. Thus, the purpose of 
the study was to compare the outcomes of direct versus indirect 
pulp capping in deciduous teeth.

MATERIALS AND METHODS

This prospective comparative study was conducted in the 
Department of Dentistry at Bangladesh Shishu Hospital & 
Institute, Dhaka, Bangladesh, between January and December 
2024. All eligible pediatric patients presenting during the study 
period and meeting the predefined inclusion criteria were 
consecutively recruited. A total of 42 patients were enrolled, 
contributing 60 primary molars requiring vital pulp therapy. The 
sample size was based on the number of eligible cases availa-
ble during the study period, and all consecutive cases fulfilling 
the selection criteria were included. Participants were selected 
according to predefined inclusion and exclusion criteria.

Inclusion Criteria

• Children aged 3 to 7 years with at least one carious primary 
molar indicated for pulp capping. 

• Teeth with deep carious lesions without signs of irreversible 
pulpitis or periapical pathology. 

• Teeth with carious pulp exposure were allocated to the direct 
pulp capping (DPC) group, whereas teeth with deep carious 
lesions approximating the pulp without exposure were 
allocated to the indirect pulp capping (IPC) group.

• Teeth that were restorable following pulp capping treatment.

• Children whose parents or legal guardians provided written 
informed consent and agreed to comply with follow-up visits.

Exclusion Criteria

•  Teeth showing clinical or radiographic evidence of 
irreversible pulpitis, pulp necrosis, or periapical/furcal 
pathology.

• Non-restorable teeth or those close to natural exfoliation.
• Children with systemic health conditions affecting healing or 

those uncooperative during treatment or follow-up.
All procedures were performed under standardized aseptic 
conditions. In the DPC group, a small pulp exposure was 
covered with a calcium hydroxide-based material, followed by 
restoration. In the IPC group, residual caries close to the pulp 
was left intentionally, covered with a biocompatible liner, and 
restored without pulp exposure. All restorations were completed 
in a single visit using appropriate restorative materials to ensure 
a good seal. Patients were followed up at 3, 6, and 12 months 
intervals for clinical and radiographic evaluations. Clinical 
success was defined as the absence of pain, swelling, sinus 
tract, or abnormal mobility, while radiographic success was 
determined by the absence of internal or external root resorp-
tion, furcation radiolucency, and periodontal ligament widening. 
Data were recorded and analyzed using SPSS version 25.0 
(IBM Corp., Armonk, NY, USA). Descriptive and inferential 
statistics were applied. The Chi-square test was used to 
compare categorical variables, and a p-value <0.05 was  
considered statistically significant.

RESULTS

A total of 42 pediatric patients were enrolled in the study, with 21 
patients allocated to the direct pulp capping (DPC) group and 
21 patients to the indirect pulp capping (IPC) group. In the DPC 
group, 7 (33.3%) patients were male and 14 (66.7%) were 
female, whereas in the IPC group, 8 (38.1%) patients were male 
and 13 (61.9%) were female. The mean age of the patients was 
4.35 ± 0.75 years in the DPC group and 4.55 ± 0.80 years in the 
IPC group. No statistically significant differences were observed 
between the two groups with respect to sex distribution or age 
(p > 0.05) (Table 1).

Table 1: Demographic characteristics of the study participants. 
(n =21)

*DPC- direct pulp capping; #IPC- indirect pulp capping.

A total of 60 primary molars were included in the study, with       
30 teeth allocated to the direct pulp capping (DPC) group and 

30 teeth to the indirect pulp capping (IPC) group. In the DPC 
group, 18 (60.0%) teeth were first primary molars and 12 
(40.0%) were second primary molars. In the IPC group, 11 
(36.7%) teeth were first primary molars and 19 (63.3%) were 
second primary molars. Although first primary molars were 
more common in the DPC group and second primary molars 
were more common in the IPC group, the difference in tooth 
type distribution between the groups was not statistically signifi-
cant (p =0.07) (Table 2).

Table 2: Characteristics of the treated primary molars. (n =30 
teeth)

*DPC- direct pulp capping; #IPC- indirect pulp capping.

The clinical success rates of DPC and IPC in deciduous teeth at 
3, 6, and 12 months post-treatment showed that the IPC group 
had slightly higher success rates at all intervals—96.7% vs. 
93.3% at 3 months, 93.3% vs. 86.7% at 6 months, and 90.0% 
vs. 83.3% at 12 months intervals. These differences were not 
statistically significant (p >0.05) (Table 3).

Table 3: Clinical success rates of direct and indirect pulp 
capping over time. (n = 30)

*DPC- direct pulp capping; #IPC- indirect pulp capping.

Radiographic success rates of DPC and IPC in primary teeth at 
3, 6, and 12 months also favored IPC slightly—93.3% vs. 90.0% 
at 3 months, 90.0% vs. 83.3% at 6 months, and 86.7% vs. 
80.0% at 12 months. However, these differences were not 
statistically significant (p >0.05) (Table 4).

Table 4: Radiographic success rates of direct and indirect pulp 
capping over time. (n = 30)

*DPC- direct pulp capping; #IPC- indirect pulp capping.

Overall success rates after 12 months showed that the IPC 
group had a slightly higher overall success rate of 83.3% 
compared to 80.0% in the DPC group. Although the IPC group 
demonstrated a favorable trend, the difference was not statisti-
cally significant (p = 1.00) (Table 5).

Table 5: Comparison of overall success between direct and 
indirect pulp capping. (n = 30)

*DPC- direct pulp capping; #IPC- indirect pulp capping.

DISCUSSION

This study compares the outcomes of direct and indirect pulp 
capping in deciduous teeth among pediatric patients treated at 
a tertiary care dental facility in Bangladesh. Vital pulp therapy in 
primary teeth is critical for preserving function and guiding 
permanent tooth eruption, particularly in cases of deep carious 
lesions. The findings reveal high clinical and radiographic 
success rates for both techniques, with slightly better outcomes 
observed in the IPC group. These results reinforce the 
relevance of conservative pulp treatments and emphasize the 
importance of appropriate case selection and follow-up in 
achieving favorable long-term outcomes in pediatric dental 
care.
In this study comparing direct and indirect pulp capping in 
deciduous teeth, the mean age of participants was similar 
between groups (4.35 ± 0.75 years for DPC and 4.55 ± 0.80 
years for IPC), aligning with Moselhy et al.16, who reported a 
comparable age range for children undergoing pulp therapy. A 
female predominance was observed in both groups, consistent 
with their findings. First primary molars were more frequently 
treated in the DPC group (60.0%), while second molars were 
more common in the IPC group (63.3%), reflecting a similar 
distribution pattern noted by Moselhy et al.16 These parallels in 
age, gender, and tooth type support the representativeness of 
our sample and strengthen the basis for comparing the clinical 
outcomes of the two pulp capping techniques.
In the present study, the IPC group consistently showed slightly 
higher clinical success rates compared to the DPC group at all 
follow-up intervals, 96.7% compared to 93.3% at 3 months, 
93.3% compared to 86.7% at 6 months, and 90.0% compared 
to 83.3% at 12 months, though these differences were not 
statistically significant (p >0.05). This trend aligns with the 
findings of Wassel et al.17, who also reported superior clinical 
outcomes with IPC compared to the DPC in primary teeth. The 
higher success rates observed with IPC may be attributed to its 
less invasive nature and reduced risk of pulpal exposure, 
contributing to better preservation of pulpal vitality over time. 
These findings reinforce IPC as a reliable and effective              

alternative to DPC in the management of deep carious lesions 
in deciduous teeth.
In the current study, IPC demonstrated consistently higher 
radiographic success rates compared to DPC at all time points, 
93.3% vs. 90.0% at 3 months, 90.0% vs. 83.3% at 6 months, 
and 86.7% vs. 80.0% at 12 months, though the differences were 
not statistically significant. These findings are in agreement with 
those reported by Wassel et al.17 and Moselhy et al.16, both of 
whom observed superior radiographic outcomes with IPC 
compared to DPC group in primary teeth. The improved perfor-
mance of IPC may be attributed to its conservative approach 
and reduced risk of pulpal inflammation or exposure, contribut-
ing to more favorable periapical healing over time. This supports 
the growing preference for IPC as a reliable technique for 
managing deep caries in deciduous dentition.
In the present study, IPC demonstrated a slightly higher overall 
success rate (83.3%) compared to DPC (80.0%), although the 
difference was not statistically significant. These findings are in 
line with those reported by Casagrande et al.18, who observed 
high long-term clinical and radiographic success rates of 
indirect pulp treatment in primary teeth over a 4-year follow-up 
period. Similarly, Sahin et al.19 highlighted the consistent 
success of IPC in primary teeth, regardless of the pulp-capping 
agent used. The favorable outcomes associated with IPC in our 
study reinforce its reliability as a conservative approach for 
managing deep carious lesions in deciduous dentition.

Limitations of the study
This study had some limitations:
• Although the study included 12-month follow-up, longer 

observation is needed to assess the longevity and late 
failures of the treatments.

• The study was conducted in a selected tertiary-level 
hospital.

• The sample was not randomly selected.

CONCLUSION 

This study found that both direct and indirect pulp capping in 
deciduous teeth demonstrate comparable clinical and 
radiographic success rates over a 12-month period. Although 
indirect pulp capping showed a slightly higher success trend, 
the differences were not statistically significant, indicating that 
both techniques are similarly effective in preserving pulpal 
health in primary molars.
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ABSTRACT

Background: While both direct pulp capping (DPC) and 
indirect pulp capping (IPC) are advocated as conservative 
treatments to preserve pulp vitality in primary teeth, there 
remains a lack of consensus on their comparative effectiveness 
in the pediatric population. The purpose of the study was to 
compare the outcomes of direct versus indirect pulp capping in 
deciduous teeth.
Methods: This prospective comparative study was conducted 
at the Department of Dentistry, Bangladesh Shishu Hospital & 
Institute, Dhaka, Bangladesh, from January to December 2024. 
A total of 60 primary molars from 42 children were treated with 
either direct pulp capping (DPC) or indirect pulp capping (IPC). 
Procedures were performed under aseptic conditions and 
completed in a single visit. Follow-up evaluations were carried 
out at 3, 6, and 12 months. Data were analyzed using SPSS 
version 25.0. The Chi-square test or Fisher’s exact test, as 
appropriate, was used, with p < 0.05 considered statistically 
significant.
Results: Among 60 primary molars from 42 children, no signifi-
cant baseline differences were observed between groups. 
Clinical and radiographic success rates at 3, 6, and 12 months 
were slightly higher in the IPC group; however, these differenc-
es were not statistically significant (p > 0.05). At 12 months, the 
proportion of teeth demonstrating both clinical and radiographic 
success was comparable between the IPC (83.3%) and DPC 
(80.0%) groups.
Conclusion: Both direct pulp capping (DPC) and indirect pulp 
capping (IPC) demonstrate comparable clinical success in 
deciduous teeth, with a non-significant trend favoring IPC.
Keywords: Direct pulp capping, indirect pulp capping, 
deciduous teeth.

INTRODUCTION

Preserving the natural tooth structure is essential for reasons 
that extend beyond aesthetics. Pain and infection are frequently 
caused by pulp exposure, whether from caries, trauma, or an 
unintentional lesion sustained during tooth preparation.1,2 In 
pediatric dentistry, this issue is particularly critical in cases of 
early childhood caries.3 Effective management of severely 
decayed primary teeth requires a thorough understanding of 
primary pulp biology4, as these teeth play a crucial role in main-
taining oral function, guiding the eruption of permanent teeth, 
and preserving arch integrity during key developmental stages.
Despite significant progress in caries prevention, dental caries 
remains a widespread and persistent global health issue.5 Its 
rapid progression frequently necessitates substantial recon-
struction of affected teeth to enable conservative rehabilitation, 
avoiding premature extraction or prosthetic solutions.6 Assess-
ing the clinical status of the pulp beneath deep carious lesions 
remains challenging, making the diagnosis of pulp vitality 

difficult.7 Traditionally, the management of deep caries often 
resulted in pulp exposure and subsequent root canal treatment, 
presenting a clinical dilemma in pediatric dentistry, where 
choosing between conservative and invasive approaches 
requires careful judgment.8

For extensive caries in primary molars with signs of reversible 
pulpitis, three main vital pulp therapy options are commonly 
recommended: indirect pulp capping (IPC), direct pulp capping 
(DPC), and pulpotomy.9,10 IPC preserves pulp vitality by leaving 
some affected dentin to avoid exposure during caries removal, 
while DPC involves the application of a biocompatible material 
directly over exposed pulp tissue to maintain its health and 
function.11,12 Although the success of DPC was previously ques-
tioned due to early failures with calcium hydroxide, recent 
advancements in biocompatible materials with superior sealing 
ability and reduced cytotoxicity have renewed interest in this 
approach for primary teeth.13-16 Conservative pulp therapies can 
reduce the need for invasive endodontic procedures; however, 
their success relies heavily on appropriate case selection and 
clinical expertise.
While both direct and indirect pulp capping are advocated as 
conservative options to preserve pulp vitality in primary teeth, 
there remains a lack of consensus on their comparative 
effectiveness in pediatric patients. Much of the current literature 
focuses on permanent dentition or evaluates these techniques 
independently, with limited head-to-head comparisons in    
deciduous teeth. Additionally, inconsistencies in materials, 
methodologies, and outcome assessments further hinder 
evidence-based clinical decision-making. Thus, the purpose of 
the study was to compare the outcomes of direct versus indirect 
pulp capping in deciduous teeth.

MATERIALS AND METHODS

This prospective comparative study was conducted in the 
Department of Dentistry at Bangladesh Shishu Hospital & 
Institute, Dhaka, Bangladesh, between January and December 
2024. All eligible pediatric patients presenting during the study 
period and meeting the predefined inclusion criteria were 
consecutively recruited. A total of 42 patients were enrolled, 
contributing 60 primary molars requiring vital pulp therapy. The 
sample size was based on the number of eligible cases availa-
ble during the study period, and all consecutive cases fulfilling 
the selection criteria were included. Participants were selected 
according to predefined inclusion and exclusion criteria.

Inclusion Criteria

• Children aged 3 to 7 years with at least one carious primary 
molar indicated for pulp capping. 

• Teeth with deep carious lesions without signs of irreversible 
pulpitis or periapical pathology. 

• Teeth with carious pulp exposure were allocated to the direct 
pulp capping (DPC) group, whereas teeth with deep carious 
lesions approximating the pulp without exposure were 
allocated to the indirect pulp capping (IPC) group.

• Teeth that were restorable following pulp capping treatment.

• Children whose parents or legal guardians provided written 
informed consent and agreed to comply with follow-up visits.

Exclusion Criteria

•  Teeth showing clinical or radiographic evidence of 
irreversible pulpitis, pulp necrosis, or periapical/furcal 
pathology.

• Non-restorable teeth or those close to natural exfoliation.
• Children with systemic health conditions affecting healing or 

those uncooperative during treatment or follow-up.
All procedures were performed under standardized aseptic 
conditions. In the DPC group, a small pulp exposure was 
covered with a calcium hydroxide-based material, followed by 
restoration. In the IPC group, residual caries close to the pulp 
was left intentionally, covered with a biocompatible liner, and 
restored without pulp exposure. All restorations were completed 
in a single visit using appropriate restorative materials to ensure 
a good seal. Patients were followed up at 3, 6, and 12 months 
intervals for clinical and radiographic evaluations. Clinical 
success was defined as the absence of pain, swelling, sinus 
tract, or abnormal mobility, while radiographic success was 
determined by the absence of internal or external root resorp-
tion, furcation radiolucency, and periodontal ligament widening. 
Data were recorded and analyzed using SPSS version 25.0 
(IBM Corp., Armonk, NY, USA). Descriptive and inferential 
statistics were applied. The Chi-square test was used to 
compare categorical variables, and a p-value <0.05 was  
considered statistically significant.

RESULTS

A total of 42 pediatric patients were enrolled in the study, with 21 
patients allocated to the direct pulp capping (DPC) group and 
21 patients to the indirect pulp capping (IPC) group. In the DPC 
group, 7 (33.3%) patients were male and 14 (66.7%) were 
female, whereas in the IPC group, 8 (38.1%) patients were male 
and 13 (61.9%) were female. The mean age of the patients was 
4.35 ± 0.75 years in the DPC group and 4.55 ± 0.80 years in the 
IPC group. No statistically significant differences were observed 
between the two groups with respect to sex distribution or age 
(p > 0.05) (Table 1).

Table 1: Demographic characteristics of the study participants. 
(n =21)

*DPC- direct pulp capping; #IPC- indirect pulp capping.

A total of 60 primary molars were included in the study, with       
30 teeth allocated to the direct pulp capping (DPC) group and 

26   Page                                                                                                                                                        Website:  https://www.banglajol.info/index.php/UpDCJ      

Update Dental College Journal (UpDCJ) Vol-16, Issue-1, April 2026                                Ali M, et.al. Pulp capping in deciduous teeth

30 teeth to the indirect pulp capping (IPC) group. In the DPC 
group, 18 (60.0%) teeth were first primary molars and 12 
(40.0%) were second primary molars. In the IPC group, 11 
(36.7%) teeth were first primary molars and 19 (63.3%) were 
second primary molars. Although first primary molars were 
more common in the DPC group and second primary molars 
were more common in the IPC group, the difference in tooth 
type distribution between the groups was not statistically signifi-
cant (p =0.07) (Table 2).

Table 2: Characteristics of the treated primary molars. (n =30 
teeth)

*DPC- direct pulp capping; #IPC- indirect pulp capping.

The clinical success rates of DPC and IPC in deciduous teeth at 
3, 6, and 12 months post-treatment showed that the IPC group 
had slightly higher success rates at all intervals—96.7% vs. 
93.3% at 3 months, 93.3% vs. 86.7% at 6 months, and 90.0% 
vs. 83.3% at 12 months intervals. These differences were not 
statistically significant (p >0.05) (Table 3).

Table 3: Clinical success rates of direct and indirect pulp 
capping over time. (n = 30)

*DPC- direct pulp capping; #IPC- indirect pulp capping.

Radiographic success rates of DPC and IPC in primary teeth at 
3, 6, and 12 months also favored IPC slightly—93.3% vs. 90.0% 
at 3 months, 90.0% vs. 83.3% at 6 months, and 86.7% vs. 
80.0% at 12 months. However, these differences were not 
statistically significant (p >0.05) (Table 4).

Table 4: Radiographic success rates of direct and indirect pulp 
capping over time. (n = 30)

*DPC- direct pulp capping; #IPC- indirect pulp capping.

Overall success rates after 12 months showed that the IPC 
group had a slightly higher overall success rate of 83.3% 
compared to 80.0% in the DPC group. Although the IPC group 
demonstrated a favorable trend, the difference was not statisti-
cally significant (p = 1.00) (Table 5).

Table 5: Comparison of overall success between direct and 
indirect pulp capping. (n = 30)

*DPC- direct pulp capping; #IPC- indirect pulp capping.

DISCUSSION

This study compares the outcomes of direct and indirect pulp 
capping in deciduous teeth among pediatric patients treated at 
a tertiary care dental facility in Bangladesh. Vital pulp therapy in 
primary teeth is critical for preserving function and guiding 
permanent tooth eruption, particularly in cases of deep carious 
lesions. The findings reveal high clinical and radiographic 
success rates for both techniques, with slightly better outcomes 
observed in the IPC group. These results reinforce the 
relevance of conservative pulp treatments and emphasize the 
importance of appropriate case selection and follow-up in 
achieving favorable long-term outcomes in pediatric dental 
care.
In this study comparing direct and indirect pulp capping in 
deciduous teeth, the mean age of participants was similar 
between groups (4.35 ± 0.75 years for DPC and 4.55 ± 0.80 
years for IPC), aligning with Moselhy et al.16, who reported a 
comparable age range for children undergoing pulp therapy. A 
female predominance was observed in both groups, consistent 
with their findings. First primary molars were more frequently 
treated in the DPC group (60.0%), while second molars were 
more common in the IPC group (63.3%), reflecting a similar 
distribution pattern noted by Moselhy et al.16 These parallels in 
age, gender, and tooth type support the representativeness of 
our sample and strengthen the basis for comparing the clinical 
outcomes of the two pulp capping techniques.
In the present study, the IPC group consistently showed slightly 
higher clinical success rates compared to the DPC group at all 
follow-up intervals, 96.7% compared to 93.3% at 3 months, 
93.3% compared to 86.7% at 6 months, and 90.0% compared 
to 83.3% at 12 months, though these differences were not 
statistically significant (p >0.05). This trend aligns with the 
findings of Wassel et al.17, who also reported superior clinical 
outcomes with IPC compared to the DPC in primary teeth. The 
higher success rates observed with IPC may be attributed to its 
less invasive nature and reduced risk of pulpal exposure, 
contributing to better preservation of pulpal vitality over time. 
These findings reinforce IPC as a reliable and effective              

alternative to DPC in the management of deep carious lesions 
in deciduous teeth.
In the current study, IPC demonstrated consistently higher 
radiographic success rates compared to DPC at all time points, 
93.3% vs. 90.0% at 3 months, 90.0% vs. 83.3% at 6 months, 
and 86.7% vs. 80.0% at 12 months, though the differences were 
not statistically significant. These findings are in agreement with 
those reported by Wassel et al.17 and Moselhy et al.16, both of 
whom observed superior radiographic outcomes with IPC 
compared to DPC group in primary teeth. The improved perfor-
mance of IPC may be attributed to its conservative approach 
and reduced risk of pulpal inflammation or exposure, contribut-
ing to more favorable periapical healing over time. This supports 
the growing preference for IPC as a reliable technique for 
managing deep caries in deciduous dentition.
In the present study, IPC demonstrated a slightly higher overall 
success rate (83.3%) compared to DPC (80.0%), although the 
difference was not statistically significant. These findings are in 
line with those reported by Casagrande et al.18, who observed 
high long-term clinical and radiographic success rates of 
indirect pulp treatment in primary teeth over a 4-year follow-up 
period. Similarly, Sahin et al.19 highlighted the consistent 
success of IPC in primary teeth, regardless of the pulp-capping 
agent used. The favorable outcomes associated with IPC in our 
study reinforce its reliability as a conservative approach for 
managing deep carious lesions in deciduous dentition.

Limitations of the study
This study had some limitations:
• Although the study included 12-month follow-up, longer 

observation is needed to assess the longevity and late 
failures of the treatments.

• The study was conducted in a selected tertiary-level 
hospital.

• The sample was not randomly selected.

CONCLUSION 

This study found that both direct and indirect pulp capping in 
deciduous teeth demonstrate comparable clinical and 
radiographic success rates over a 12-month period. Although 
indirect pulp capping showed a slightly higher success trend, 
the differences were not statistically significant, indicating that 
both techniques are similarly effective in preserving pulpal 
health in primary molars.
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ABSTRACT

Background: While both direct pulp capping (DPC) and 
indirect pulp capping (IPC) are advocated as conservative 
treatments to preserve pulp vitality in primary teeth, there 
remains a lack of consensus on their comparative effectiveness 
in the pediatric population. The purpose of the study was to 
compare the outcomes of direct versus indirect pulp capping in 
deciduous teeth.
Methods: This prospective comparative study was conducted 
at the Department of Dentistry, Bangladesh Shishu Hospital & 
Institute, Dhaka, Bangladesh, from January to December 2024. 
A total of 60 primary molars from 42 children were treated with 
either direct pulp capping (DPC) or indirect pulp capping (IPC). 
Procedures were performed under aseptic conditions and 
completed in a single visit. Follow-up evaluations were carried 
out at 3, 6, and 12 months. Data were analyzed using SPSS 
version 25.0. The Chi-square test or Fisher’s exact test, as 
appropriate, was used, with p < 0.05 considered statistically 
significant.
Results: Among 60 primary molars from 42 children, no signifi-
cant baseline differences were observed between groups. 
Clinical and radiographic success rates at 3, 6, and 12 months 
were slightly higher in the IPC group; however, these differenc-
es were not statistically significant (p > 0.05). At 12 months, the 
proportion of teeth demonstrating both clinical and radiographic 
success was comparable between the IPC (83.3%) and DPC 
(80.0%) groups.
Conclusion: Both direct pulp capping (DPC) and indirect pulp 
capping (IPC) demonstrate comparable clinical success in 
deciduous teeth, with a non-significant trend favoring IPC.
Keywords: Direct pulp capping, indirect pulp capping, 
deciduous teeth.

INTRODUCTION

Preserving the natural tooth structure is essential for reasons 
that extend beyond aesthetics. Pain and infection are frequently 
caused by pulp exposure, whether from caries, trauma, or an 
unintentional lesion sustained during tooth preparation.1,2 In 
pediatric dentistry, this issue is particularly critical in cases of 
early childhood caries.3 Effective management of severely 
decayed primary teeth requires a thorough understanding of 
primary pulp biology4, as these teeth play a crucial role in main-
taining oral function, guiding the eruption of permanent teeth, 
and preserving arch integrity during key developmental stages.
Despite significant progress in caries prevention, dental caries 
remains a widespread and persistent global health issue.5 Its 
rapid progression frequently necessitates substantial recon-
struction of affected teeth to enable conservative rehabilitation, 
avoiding premature extraction or prosthetic solutions.6 Assess-
ing the clinical status of the pulp beneath deep carious lesions 
remains challenging, making the diagnosis of pulp vitality 

difficult.7 Traditionally, the management of deep caries often 
resulted in pulp exposure and subsequent root canal treatment, 
presenting a clinical dilemma in pediatric dentistry, where 
choosing between conservative and invasive approaches 
requires careful judgment.8

For extensive caries in primary molars with signs of reversible 
pulpitis, three main vital pulp therapy options are commonly 
recommended: indirect pulp capping (IPC), direct pulp capping 
(DPC), and pulpotomy.9,10 IPC preserves pulp vitality by leaving 
some affected dentin to avoid exposure during caries removal, 
while DPC involves the application of a biocompatible material 
directly over exposed pulp tissue to maintain its health and 
function.11,12 Although the success of DPC was previously ques-
tioned due to early failures with calcium hydroxide, recent 
advancements in biocompatible materials with superior sealing 
ability and reduced cytotoxicity have renewed interest in this 
approach for primary teeth.13-16 Conservative pulp therapies can 
reduce the need for invasive endodontic procedures; however, 
their success relies heavily on appropriate case selection and 
clinical expertise.
While both direct and indirect pulp capping are advocated as 
conservative options to preserve pulp vitality in primary teeth, 
there remains a lack of consensus on their comparative 
effectiveness in pediatric patients. Much of the current literature 
focuses on permanent dentition or evaluates these techniques 
independently, with limited head-to-head comparisons in    
deciduous teeth. Additionally, inconsistencies in materials, 
methodologies, and outcome assessments further hinder 
evidence-based clinical decision-making. Thus, the purpose of 
the study was to compare the outcomes of direct versus indirect 
pulp capping in deciduous teeth.

MATERIALS AND METHODS

This prospective comparative study was conducted in the 
Department of Dentistry at Bangladesh Shishu Hospital & 
Institute, Dhaka, Bangladesh, between January and December 
2024. All eligible pediatric patients presenting during the study 
period and meeting the predefined inclusion criteria were 
consecutively recruited. A total of 42 patients were enrolled, 
contributing 60 primary molars requiring vital pulp therapy. The 
sample size was based on the number of eligible cases availa-
ble during the study period, and all consecutive cases fulfilling 
the selection criteria were included. Participants were selected 
according to predefined inclusion and exclusion criteria.

Inclusion Criteria

• Children aged 3 to 7 years with at least one carious primary 
molar indicated for pulp capping. 

• Teeth with deep carious lesions without signs of irreversible 
pulpitis or periapical pathology. 

• Teeth with carious pulp exposure were allocated to the direct 
pulp capping (DPC) group, whereas teeth with deep carious 
lesions approximating the pulp without exposure were 
allocated to the indirect pulp capping (IPC) group.

• Teeth that were restorable following pulp capping treatment.

• Children whose parents or legal guardians provided written 
informed consent and agreed to comply with follow-up visits.

Exclusion Criteria

•  Teeth showing clinical or radiographic evidence of 
irreversible pulpitis, pulp necrosis, or periapical/furcal 
pathology.

• Non-restorable teeth or those close to natural exfoliation.
• Children with systemic health conditions affecting healing or 

those uncooperative during treatment or follow-up.
All procedures were performed under standardized aseptic 
conditions. In the DPC group, a small pulp exposure was 
covered with a calcium hydroxide-based material, followed by 
restoration. In the IPC group, residual caries close to the pulp 
was left intentionally, covered with a biocompatible liner, and 
restored without pulp exposure. All restorations were completed 
in a single visit using appropriate restorative materials to ensure 
a good seal. Patients were followed up at 3, 6, and 12 months 
intervals for clinical and radiographic evaluations. Clinical 
success was defined as the absence of pain, swelling, sinus 
tract, or abnormal mobility, while radiographic success was 
determined by the absence of internal or external root resorp-
tion, furcation radiolucency, and periodontal ligament widening. 
Data were recorded and analyzed using SPSS version 25.0 
(IBM Corp., Armonk, NY, USA). Descriptive and inferential 
statistics were applied. The Chi-square test was used to 
compare categorical variables, and a p-value <0.05 was  
considered statistically significant.

RESULTS

A total of 42 pediatric patients were enrolled in the study, with 21 
patients allocated to the direct pulp capping (DPC) group and 
21 patients to the indirect pulp capping (IPC) group. In the DPC 
group, 7 (33.3%) patients were male and 14 (66.7%) were 
female, whereas in the IPC group, 8 (38.1%) patients were male 
and 13 (61.9%) were female. The mean age of the patients was 
4.35 ± 0.75 years in the DPC group and 4.55 ± 0.80 years in the 
IPC group. No statistically significant differences were observed 
between the two groups with respect to sex distribution or age 
(p > 0.05) (Table 1).

Table 1: Demographic characteristics of the study participants. 
(n =21)

*DPC- direct pulp capping; #IPC- indirect pulp capping.

A total of 60 primary molars were included in the study, with       
30 teeth allocated to the direct pulp capping (DPC) group and 

30 teeth to the indirect pulp capping (IPC) group. In the DPC 
group, 18 (60.0%) teeth were first primary molars and 12 
(40.0%) were second primary molars. In the IPC group, 11 
(36.7%) teeth were first primary molars and 19 (63.3%) were 
second primary molars. Although first primary molars were 
more common in the DPC group and second primary molars 
were more common in the IPC group, the difference in tooth 
type distribution between the groups was not statistically signifi-
cant (p =0.07) (Table 2).

Table 2: Characteristics of the treated primary molars. (n =30 
teeth)

*DPC- direct pulp capping; #IPC- indirect pulp capping.

The clinical success rates of DPC and IPC in deciduous teeth at 
3, 6, and 12 months post-treatment showed that the IPC group 
had slightly higher success rates at all intervals—96.7% vs. 
93.3% at 3 months, 93.3% vs. 86.7% at 6 months, and 90.0% 
vs. 83.3% at 12 months intervals. These differences were not 
statistically significant (p >0.05) (Table 3).

Table 3: Clinical success rates of direct and indirect pulp 
capping over time. (n = 30)

*DPC- direct pulp capping; #IPC- indirect pulp capping.

Radiographic success rates of DPC and IPC in primary teeth at 
3, 6, and 12 months also favored IPC slightly—93.3% vs. 90.0% 
at 3 months, 90.0% vs. 83.3% at 6 months, and 86.7% vs. 
80.0% at 12 months. However, these differences were not 
statistically significant (p >0.05) (Table 4).

Table 4: Radiographic success rates of direct and indirect pulp 
capping over time. (n = 30)

*DPC- direct pulp capping; #IPC- indirect pulp capping.

Overall success rates after 12 months showed that the IPC 
group had a slightly higher overall success rate of 83.3% 
compared to 80.0% in the DPC group. Although the IPC group 
demonstrated a favorable trend, the difference was not statisti-
cally significant (p = 1.00) (Table 5).

Table 5: Comparison of overall success between direct and 
indirect pulp capping. (n = 30)

*DPC- direct pulp capping; #IPC- indirect pulp capping.

DISCUSSION

This study compares the outcomes of direct and indirect pulp 
capping in deciduous teeth among pediatric patients treated at 
a tertiary care dental facility in Bangladesh. Vital pulp therapy in 
primary teeth is critical for preserving function and guiding 
permanent tooth eruption, particularly in cases of deep carious 
lesions. The findings reveal high clinical and radiographic 
success rates for both techniques, with slightly better outcomes 
observed in the IPC group. These results reinforce the 
relevance of conservative pulp treatments and emphasize the 
importance of appropriate case selection and follow-up in 
achieving favorable long-term outcomes in pediatric dental 
care.
In this study comparing direct and indirect pulp capping in 
deciduous teeth, the mean age of participants was similar 
between groups (4.35 ± 0.75 years for DPC and 4.55 ± 0.80 
years for IPC), aligning with Moselhy et al.16, who reported a 
comparable age range for children undergoing pulp therapy. A 
female predominance was observed in both groups, consistent 
with their findings. First primary molars were more frequently 
treated in the DPC group (60.0%), while second molars were 
more common in the IPC group (63.3%), reflecting a similar 
distribution pattern noted by Moselhy et al.16 These parallels in 
age, gender, and tooth type support the representativeness of 
our sample and strengthen the basis for comparing the clinical 
outcomes of the two pulp capping techniques.
In the present study, the IPC group consistently showed slightly 
higher clinical success rates compared to the DPC group at all 
follow-up intervals, 96.7% compared to 93.3% at 3 months, 
93.3% compared to 86.7% at 6 months, and 90.0% compared 
to 83.3% at 12 months, though these differences were not 
statistically significant (p >0.05). This trend aligns with the 
findings of Wassel et al.17, who also reported superior clinical 
outcomes with IPC compared to the DPC in primary teeth. The 
higher success rates observed with IPC may be attributed to its 
less invasive nature and reduced risk of pulpal exposure, 
contributing to better preservation of pulpal vitality over time. 
These findings reinforce IPC as a reliable and effective              
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alternative to DPC in the management of deep carious lesions 
in deciduous teeth.
In the current study, IPC demonstrated consistently higher 
radiographic success rates compared to DPC at all time points, 
93.3% vs. 90.0% at 3 months, 90.0% vs. 83.3% at 6 months, 
and 86.7% vs. 80.0% at 12 months, though the differences were 
not statistically significant. These findings are in agreement with 
those reported by Wassel et al.17 and Moselhy et al.16, both of 
whom observed superior radiographic outcomes with IPC 
compared to DPC group in primary teeth. The improved perfor-
mance of IPC may be attributed to its conservative approach 
and reduced risk of pulpal inflammation or exposure, contribut-
ing to more favorable periapical healing over time. This supports 
the growing preference for IPC as a reliable technique for 
managing deep caries in deciduous dentition.
In the present study, IPC demonstrated a slightly higher overall 
success rate (83.3%) compared to DPC (80.0%), although the 
difference was not statistically significant. These findings are in 
line with those reported by Casagrande et al.18, who observed 
high long-term clinical and radiographic success rates of 
indirect pulp treatment in primary teeth over a 4-year follow-up 
period. Similarly, Sahin et al.19 highlighted the consistent 
success of IPC in primary teeth, regardless of the pulp-capping 
agent used. The favorable outcomes associated with IPC in our 
study reinforce its reliability as a conservative approach for 
managing deep carious lesions in deciduous dentition.

Limitations of the study
This study had some limitations:
• Although the study included 12-month follow-up, longer 

observation is needed to assess the longevity and late 
failures of the treatments.

• The study was conducted in a selected tertiary-level 
hospital.

• The sample was not randomly selected.

CONCLUSION 

This study found that both direct and indirect pulp capping in 
deciduous teeth demonstrate comparable clinical and 
radiographic success rates over a 12-month period. Although 
indirect pulp capping showed a slightly higher success trend, 
the differences were not statistically significant, indicating that 
both techniques are similarly effective in preserving pulpal 
health in primary molars.
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Parameter *DPC (%)  # IPC (%)  p-value 

First Primary 
Molar  18 (60.0%)  11 (36.7%) 

0.07 
Second Primary 
Molar  12 (40.0%)   19 (63.3%) 

Time Interval  *DPC (%)  #IPC (%)  p-value 

3 months  28 (93.3%)  29 (96.7%) 0.55 

6 months  26 (86.7%)  28 (93.3%)
 0.39 

12 months  25 (83.3%)   27 (90.0%) 0.45 

Time Interval *DPC (%) #IPC (%) p-value 

3 months  27 (90.0%) 28 (93.3%) 0.64 

6 months  25 (83.3%) 27 (90.0%) 0.45 

12 months  24 (80.0%) 26 (86.7%) 0.49 

Outcome *DPC (%) #IPC (%) p-value 

Clinically Successful  25 (83.3%) 27 (90.0%) 0.45 

Radiographically 
Successful  24 (80.0%) 26 (86.7%) 0.49 

Overall Success  24 (80.0%) 25 (83.3%) 1.00 
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ABSTRACT

Background: While both direct pulp capping (DPC) and 
indirect pulp capping (IPC) are advocated as conservative 
treatments to preserve pulp vitality in primary teeth, there 
remains a lack of consensus on their comparative effectiveness 
in the pediatric population. The purpose of the study was to 
compare the outcomes of direct versus indirect pulp capping in 
deciduous teeth.
Methods: This prospective comparative study was conducted 
at the Department of Dentistry, Bangladesh Shishu Hospital & 
Institute, Dhaka, Bangladesh, from January to December 2024. 
A total of 60 primary molars from 42 children were treated with 
either direct pulp capping (DPC) or indirect pulp capping (IPC). 
Procedures were performed under aseptic conditions and 
completed in a single visit. Follow-up evaluations were carried 
out at 3, 6, and 12 months. Data were analyzed using SPSS 
version 25.0. The Chi-square test or Fisher’s exact test, as 
appropriate, was used, with p < 0.05 considered statistically 
significant.
Results: Among 60 primary molars from 42 children, no signifi-
cant baseline differences were observed between groups. 
Clinical and radiographic success rates at 3, 6, and 12 months 
were slightly higher in the IPC group; however, these differenc-
es were not statistically significant (p > 0.05). At 12 months, the 
proportion of teeth demonstrating both clinical and radiographic 
success was comparable between the IPC (83.3%) and DPC 
(80.0%) groups.
Conclusion: Both direct pulp capping (DPC) and indirect pulp 
capping (IPC) demonstrate comparable clinical success in 
deciduous teeth, with a non-significant trend favoring IPC.
Keywords: Direct pulp capping, indirect pulp capping, 
deciduous teeth.

INTRODUCTION

Preserving the natural tooth structure is essential for reasons 
that extend beyond aesthetics. Pain and infection are frequently 
caused by pulp exposure, whether from caries, trauma, or an 
unintentional lesion sustained during tooth preparation.1,2 In 
pediatric dentistry, this issue is particularly critical in cases of 
early childhood caries.3 Effective management of severely 
decayed primary teeth requires a thorough understanding of 
primary pulp biology4, as these teeth play a crucial role in main-
taining oral function, guiding the eruption of permanent teeth, 
and preserving arch integrity during key developmental stages.
Despite significant progress in caries prevention, dental caries 
remains a widespread and persistent global health issue.5 Its 
rapid progression frequently necessitates substantial recon-
struction of affected teeth to enable conservative rehabilitation, 
avoiding premature extraction or prosthetic solutions.6 Assess-
ing the clinical status of the pulp beneath deep carious lesions 
remains challenging, making the diagnosis of pulp vitality 

difficult.7 Traditionally, the management of deep caries often 
resulted in pulp exposure and subsequent root canal treatment, 
presenting a clinical dilemma in pediatric dentistry, where 
choosing between conservative and invasive approaches 
requires careful judgment.8

For extensive caries in primary molars with signs of reversible 
pulpitis, three main vital pulp therapy options are commonly 
recommended: indirect pulp capping (IPC), direct pulp capping 
(DPC), and pulpotomy.9,10 IPC preserves pulp vitality by leaving 
some affected dentin to avoid exposure during caries removal, 
while DPC involves the application of a biocompatible material 
directly over exposed pulp tissue to maintain its health and 
function.11,12 Although the success of DPC was previously ques-
tioned due to early failures with calcium hydroxide, recent 
advancements in biocompatible materials with superior sealing 
ability and reduced cytotoxicity have renewed interest in this 
approach for primary teeth.13-16 Conservative pulp therapies can 
reduce the need for invasive endodontic procedures; however, 
their success relies heavily on appropriate case selection and 
clinical expertise.
While both direct and indirect pulp capping are advocated as 
conservative options to preserve pulp vitality in primary teeth, 
there remains a lack of consensus on their comparative 
effectiveness in pediatric patients. Much of the current literature 
focuses on permanent dentition or evaluates these techniques 
independently, with limited head-to-head comparisons in    
deciduous teeth. Additionally, inconsistencies in materials, 
methodologies, and outcome assessments further hinder 
evidence-based clinical decision-making. Thus, the purpose of 
the study was to compare the outcomes of direct versus indirect 
pulp capping in deciduous teeth.

MATERIALS AND METHODS

This prospective comparative study was conducted in the 
Department of Dentistry at Bangladesh Shishu Hospital & 
Institute, Dhaka, Bangladesh, between January and December 
2024. All eligible pediatric patients presenting during the study 
period and meeting the predefined inclusion criteria were 
consecutively recruited. A total of 42 patients were enrolled, 
contributing 60 primary molars requiring vital pulp therapy. The 
sample size was based on the number of eligible cases availa-
ble during the study period, and all consecutive cases fulfilling 
the selection criteria were included. Participants were selected 
according to predefined inclusion and exclusion criteria.

Inclusion Criteria

• Children aged 3 to 7 years with at least one carious primary 
molar indicated for pulp capping. 

• Teeth with deep carious lesions without signs of irreversible 
pulpitis or periapical pathology. 

• Teeth with carious pulp exposure were allocated to the direct 
pulp capping (DPC) group, whereas teeth with deep carious 
lesions approximating the pulp without exposure were 
allocated to the indirect pulp capping (IPC) group.

• Teeth that were restorable following pulp capping treatment.

• Children whose parents or legal guardians provided written 
informed consent and agreed to comply with follow-up visits.

Exclusion Criteria

•  Teeth showing clinical or radiographic evidence of 
irreversible pulpitis, pulp necrosis, or periapical/furcal 
pathology.

• Non-restorable teeth or those close to natural exfoliation.
• Children with systemic health conditions affecting healing or 

those uncooperative during treatment or follow-up.
All procedures were performed under standardized aseptic 
conditions. In the DPC group, a small pulp exposure was 
covered with a calcium hydroxide-based material, followed by 
restoration. In the IPC group, residual caries close to the pulp 
was left intentionally, covered with a biocompatible liner, and 
restored without pulp exposure. All restorations were completed 
in a single visit using appropriate restorative materials to ensure 
a good seal. Patients were followed up at 3, 6, and 12 months 
intervals for clinical and radiographic evaluations. Clinical 
success was defined as the absence of pain, swelling, sinus 
tract, or abnormal mobility, while radiographic success was 
determined by the absence of internal or external root resorp-
tion, furcation radiolucency, and periodontal ligament widening. 
Data were recorded and analyzed using SPSS version 25.0 
(IBM Corp., Armonk, NY, USA). Descriptive and inferential 
statistics were applied. The Chi-square test was used to 
compare categorical variables, and a p-value <0.05 was  
considered statistically significant.

RESULTS

A total of 42 pediatric patients were enrolled in the study, with 21 
patients allocated to the direct pulp capping (DPC) group and 
21 patients to the indirect pulp capping (IPC) group. In the DPC 
group, 7 (33.3%) patients were male and 14 (66.7%) were 
female, whereas in the IPC group, 8 (38.1%) patients were male 
and 13 (61.9%) were female. The mean age of the patients was 
4.35 ± 0.75 years in the DPC group and 4.55 ± 0.80 years in the 
IPC group. No statistically significant differences were observed 
between the two groups with respect to sex distribution or age 
(p > 0.05) (Table 1).

Table 1: Demographic characteristics of the study participants. 
(n =21)

*DPC- direct pulp capping; #IPC- indirect pulp capping.

A total of 60 primary molars were included in the study, with       
30 teeth allocated to the direct pulp capping (DPC) group and 

30 teeth to the indirect pulp capping (IPC) group. In the DPC 
group, 18 (60.0%) teeth were first primary molars and 12 
(40.0%) were second primary molars. In the IPC group, 11 
(36.7%) teeth were first primary molars and 19 (63.3%) were 
second primary molars. Although first primary molars were 
more common in the DPC group and second primary molars 
were more common in the IPC group, the difference in tooth 
type distribution between the groups was not statistically signifi-
cant (p =0.07) (Table 2).

Table 2: Characteristics of the treated primary molars. (n =30 
teeth)

*DPC- direct pulp capping; #IPC- indirect pulp capping.

The clinical success rates of DPC and IPC in deciduous teeth at 
3, 6, and 12 months post-treatment showed that the IPC group 
had slightly higher success rates at all intervals—96.7% vs. 
93.3% at 3 months, 93.3% vs. 86.7% at 6 months, and 90.0% 
vs. 83.3% at 12 months intervals. These differences were not 
statistically significant (p >0.05) (Table 3).

Table 3: Clinical success rates of direct and indirect pulp 
capping over time. (n = 30)

*DPC- direct pulp capping; #IPC- indirect pulp capping.

Radiographic success rates of DPC and IPC in primary teeth at 
3, 6, and 12 months also favored IPC slightly—93.3% vs. 90.0% 
at 3 months, 90.0% vs. 83.3% at 6 months, and 86.7% vs. 
80.0% at 12 months. However, these differences were not 
statistically significant (p >0.05) (Table 4).

Table 4: Radiographic success rates of direct and indirect pulp 
capping over time. (n = 30)

*DPC- direct pulp capping; #IPC- indirect pulp capping.

Overall success rates after 12 months showed that the IPC 
group had a slightly higher overall success rate of 83.3% 
compared to 80.0% in the DPC group. Although the IPC group 
demonstrated a favorable trend, the difference was not statisti-
cally significant (p = 1.00) (Table 5).

Table 5: Comparison of overall success between direct and 
indirect pulp capping. (n = 30)

*DPC- direct pulp capping; #IPC- indirect pulp capping.

DISCUSSION

This study compares the outcomes of direct and indirect pulp 
capping in deciduous teeth among pediatric patients treated at 
a tertiary care dental facility in Bangladesh. Vital pulp therapy in 
primary teeth is critical for preserving function and guiding 
permanent tooth eruption, particularly in cases of deep carious 
lesions. The findings reveal high clinical and radiographic 
success rates for both techniques, with slightly better outcomes 
observed in the IPC group. These results reinforce the 
relevance of conservative pulp treatments and emphasize the 
importance of appropriate case selection and follow-up in 
achieving favorable long-term outcomes in pediatric dental 
care.
In this study comparing direct and indirect pulp capping in 
deciduous teeth, the mean age of participants was similar 
between groups (4.35 ± 0.75 years for DPC and 4.55 ± 0.80 
years for IPC), aligning with Moselhy et al.16, who reported a 
comparable age range for children undergoing pulp therapy. A 
female predominance was observed in both groups, consistent 
with their findings. First primary molars were more frequently 
treated in the DPC group (60.0%), while second molars were 
more common in the IPC group (63.3%), reflecting a similar 
distribution pattern noted by Moselhy et al.16 These parallels in 
age, gender, and tooth type support the representativeness of 
our sample and strengthen the basis for comparing the clinical 
outcomes of the two pulp capping techniques.
In the present study, the IPC group consistently showed slightly 
higher clinical success rates compared to the DPC group at all 
follow-up intervals, 96.7% compared to 93.3% at 3 months, 
93.3% compared to 86.7% at 6 months, and 90.0% compared 
to 83.3% at 12 months, though these differences were not 
statistically significant (p >0.05). This trend aligns with the 
findings of Wassel et al.17, who also reported superior clinical 
outcomes with IPC compared to the DPC in primary teeth. The 
higher success rates observed with IPC may be attributed to its 
less invasive nature and reduced risk of pulpal exposure, 
contributing to better preservation of pulpal vitality over time. 
These findings reinforce IPC as a reliable and effective              

alternative to DPC in the management of deep carious lesions 
in deciduous teeth.
In the current study, IPC demonstrated consistently higher 
radiographic success rates compared to DPC at all time points, 
93.3% vs. 90.0% at 3 months, 90.0% vs. 83.3% at 6 months, 
and 86.7% vs. 80.0% at 12 months, though the differences were 
not statistically significant. These findings are in agreement with 
those reported by Wassel et al.17 and Moselhy et al.16, both of 
whom observed superior radiographic outcomes with IPC 
compared to DPC group in primary teeth. The improved perfor-
mance of IPC may be attributed to its conservative approach 
and reduced risk of pulpal inflammation or exposure, contribut-
ing to more favorable periapical healing over time. This supports 
the growing preference for IPC as a reliable technique for 
managing deep caries in deciduous dentition.
In the present study, IPC demonstrated a slightly higher overall 
success rate (83.3%) compared to DPC (80.0%), although the 
difference was not statistically significant. These findings are in 
line with those reported by Casagrande et al.18, who observed 
high long-term clinical and radiographic success rates of 
indirect pulp treatment in primary teeth over a 4-year follow-up 
period. Similarly, Sahin et al.19 highlighted the consistent 
success of IPC in primary teeth, regardless of the pulp-capping 
agent used. The favorable outcomes associated with IPC in our 
study reinforce its reliability as a conservative approach for 
managing deep carious lesions in deciduous dentition.

Limitations of the study
This study had some limitations:
• Although the study included 12-month follow-up, longer 

observation is needed to assess the longevity and late 
failures of the treatments.

• The study was conducted in a selected tertiary-level 
hospital.

• The sample was not randomly selected.

CONCLUSION 

This study found that both direct and indirect pulp capping in 
deciduous teeth demonstrate comparable clinical and 
radiographic success rates over a 12-month period. Although 
indirect pulp capping showed a slightly higher success trend, 
the differences were not statistically significant, indicating that 
both techniques are similarly effective in preserving pulpal 
health in primary molars.
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ABSTRACT

Background: While both direct pulp capping (DPC) and 
indirect pulp capping (IPC) are advocated as conservative 
treatments to preserve pulp vitality in primary teeth, there 
remains a lack of consensus on their comparative effectiveness 
in the pediatric population. The purpose of the study was to 
compare the outcomes of direct versus indirect pulp capping in 
deciduous teeth.
Methods: This prospective comparative study was conducted 
at the Department of Dentistry, Bangladesh Shishu Hospital & 
Institute, Dhaka, Bangladesh, from January to December 2024. 
A total of 60 primary molars from 42 children were treated with 
either direct pulp capping (DPC) or indirect pulp capping (IPC). 
Procedures were performed under aseptic conditions and 
completed in a single visit. Follow-up evaluations were carried 
out at 3, 6, and 12 months. Data were analyzed using SPSS 
version 25.0. The Chi-square test or Fisher’s exact test, as 
appropriate, was used, with p < 0.05 considered statistically 
significant.
Results: Among 60 primary molars from 42 children, no signifi-
cant baseline differences were observed between groups. 
Clinical and radiographic success rates at 3, 6, and 12 months 
were slightly higher in the IPC group; however, these differenc-
es were not statistically significant (p > 0.05). At 12 months, the 
proportion of teeth demonstrating both clinical and radiographic 
success was comparable between the IPC (83.3%) and DPC 
(80.0%) groups.
Conclusion: Both direct pulp capping (DPC) and indirect pulp 
capping (IPC) demonstrate comparable clinical success in 
deciduous teeth, with a non-significant trend favoring IPC.
Keywords: Direct pulp capping, indirect pulp capping, 
deciduous teeth.

INTRODUCTION

Preserving the natural tooth structure is essential for reasons 
that extend beyond aesthetics. Pain and infection are frequently 
caused by pulp exposure, whether from caries, trauma, or an 
unintentional lesion sustained during tooth preparation.1,2 In 
pediatric dentistry, this issue is particularly critical in cases of 
early childhood caries.3 Effective management of severely 
decayed primary teeth requires a thorough understanding of 
primary pulp biology4, as these teeth play a crucial role in main-
taining oral function, guiding the eruption of permanent teeth, 
and preserving arch integrity during key developmental stages.
Despite significant progress in caries prevention, dental caries 
remains a widespread and persistent global health issue.5 Its 
rapid progression frequently necessitates substantial recon-
struction of affected teeth to enable conservative rehabilitation, 
avoiding premature extraction or prosthetic solutions.6 Assess-
ing the clinical status of the pulp beneath deep carious lesions 
remains challenging, making the diagnosis of pulp vitality 

difficult.7 Traditionally, the management of deep caries often 
resulted in pulp exposure and subsequent root canal treatment, 
presenting a clinical dilemma in pediatric dentistry, where 
choosing between conservative and invasive approaches 
requires careful judgment.8

For extensive caries in primary molars with signs of reversible 
pulpitis, three main vital pulp therapy options are commonly 
recommended: indirect pulp capping (IPC), direct pulp capping 
(DPC), and pulpotomy.9,10 IPC preserves pulp vitality by leaving 
some affected dentin to avoid exposure during caries removal, 
while DPC involves the application of a biocompatible material 
directly over exposed pulp tissue to maintain its health and 
function.11,12 Although the success of DPC was previously ques-
tioned due to early failures with calcium hydroxide, recent 
advancements in biocompatible materials with superior sealing 
ability and reduced cytotoxicity have renewed interest in this 
approach for primary teeth.13-16 Conservative pulp therapies can 
reduce the need for invasive endodontic procedures; however, 
their success relies heavily on appropriate case selection and 
clinical expertise.
While both direct and indirect pulp capping are advocated as 
conservative options to preserve pulp vitality in primary teeth, 
there remains a lack of consensus on their comparative 
effectiveness in pediatric patients. Much of the current literature 
focuses on permanent dentition or evaluates these techniques 
independently, with limited head-to-head comparisons in    
deciduous teeth. Additionally, inconsistencies in materials, 
methodologies, and outcome assessments further hinder 
evidence-based clinical decision-making. Thus, the purpose of 
the study was to compare the outcomes of direct versus indirect 
pulp capping in deciduous teeth.

MATERIALS AND METHODS

This prospective comparative study was conducted in the 
Department of Dentistry at Bangladesh Shishu Hospital & 
Institute, Dhaka, Bangladesh, between January and December 
2024. All eligible pediatric patients presenting during the study 
period and meeting the predefined inclusion criteria were 
consecutively recruited. A total of 42 patients were enrolled, 
contributing 60 primary molars requiring vital pulp therapy. The 
sample size was based on the number of eligible cases availa-
ble during the study period, and all consecutive cases fulfilling 
the selection criteria were included. Participants were selected 
according to predefined inclusion and exclusion criteria.

Inclusion Criteria

• Children aged 3 to 7 years with at least one carious primary 
molar indicated for pulp capping. 

• Teeth with deep carious lesions without signs of irreversible 
pulpitis or periapical pathology. 

• Teeth with carious pulp exposure were allocated to the direct 
pulp capping (DPC) group, whereas teeth with deep carious 
lesions approximating the pulp without exposure were 
allocated to the indirect pulp capping (IPC) group.

• Teeth that were restorable following pulp capping treatment.

• Children whose parents or legal guardians provided written 
informed consent and agreed to comply with follow-up visits.

Exclusion Criteria

•  Teeth showing clinical or radiographic evidence of 
irreversible pulpitis, pulp necrosis, or periapical/furcal 
pathology.

• Non-restorable teeth or those close to natural exfoliation.
• Children with systemic health conditions affecting healing or 

those uncooperative during treatment or follow-up.
All procedures were performed under standardized aseptic 
conditions. In the DPC group, a small pulp exposure was 
covered with a calcium hydroxide-based material, followed by 
restoration. In the IPC group, residual caries close to the pulp 
was left intentionally, covered with a biocompatible liner, and 
restored without pulp exposure. All restorations were completed 
in a single visit using appropriate restorative materials to ensure 
a good seal. Patients were followed up at 3, 6, and 12 months 
intervals for clinical and radiographic evaluations. Clinical 
success was defined as the absence of pain, swelling, sinus 
tract, or abnormal mobility, while radiographic success was 
determined by the absence of internal or external root resorp-
tion, furcation radiolucency, and periodontal ligament widening. 
Data were recorded and analyzed using SPSS version 25.0 
(IBM Corp., Armonk, NY, USA). Descriptive and inferential 
statistics were applied. The Chi-square test was used to 
compare categorical variables, and a p-value <0.05 was  
considered statistically significant.

RESULTS

A total of 42 pediatric patients were enrolled in the study, with 21 
patients allocated to the direct pulp capping (DPC) group and 
21 patients to the indirect pulp capping (IPC) group. In the DPC 
group, 7 (33.3%) patients were male and 14 (66.7%) were 
female, whereas in the IPC group, 8 (38.1%) patients were male 
and 13 (61.9%) were female. The mean age of the patients was 
4.35 ± 0.75 years in the DPC group and 4.55 ± 0.80 years in the 
IPC group. No statistically significant differences were observed 
between the two groups with respect to sex distribution or age 
(p > 0.05) (Table 1).

Table 1: Demographic characteristics of the study participants. 
(n =21)

*DPC- direct pulp capping; #IPC- indirect pulp capping.

A total of 60 primary molars were included in the study, with       
30 teeth allocated to the direct pulp capping (DPC) group and 

30 teeth to the indirect pulp capping (IPC) group. In the DPC 
group, 18 (60.0%) teeth were first primary molars and 12 
(40.0%) were second primary molars. In the IPC group, 11 
(36.7%) teeth were first primary molars and 19 (63.3%) were 
second primary molars. Although first primary molars were 
more common in the DPC group and second primary molars 
were more common in the IPC group, the difference in tooth 
type distribution between the groups was not statistically signifi-
cant (p =0.07) (Table 2).

Table 2: Characteristics of the treated primary molars. (n =30 
teeth)

*DPC- direct pulp capping; #IPC- indirect pulp capping.

The clinical success rates of DPC and IPC in deciduous teeth at 
3, 6, and 12 months post-treatment showed that the IPC group 
had slightly higher success rates at all intervals—96.7% vs. 
93.3% at 3 months, 93.3% vs. 86.7% at 6 months, and 90.0% 
vs. 83.3% at 12 months intervals. These differences were not 
statistically significant (p >0.05) (Table 3).

Table 3: Clinical success rates of direct and indirect pulp 
capping over time. (n = 30)

*DPC- direct pulp capping; #IPC- indirect pulp capping.

Radiographic success rates of DPC and IPC in primary teeth at 
3, 6, and 12 months also favored IPC slightly—93.3% vs. 90.0% 
at 3 months, 90.0% vs. 83.3% at 6 months, and 86.7% vs. 
80.0% at 12 months. However, these differences were not 
statistically significant (p >0.05) (Table 4).

Table 4: Radiographic success rates of direct and indirect pulp 
capping over time. (n = 30)

*DPC- direct pulp capping; #IPC- indirect pulp capping.

Overall success rates after 12 months showed that the IPC 
group had a slightly higher overall success rate of 83.3% 
compared to 80.0% in the DPC group. Although the IPC group 
demonstrated a favorable trend, the difference was not statisti-
cally significant (p = 1.00) (Table 5).

Table 5: Comparison of overall success between direct and 
indirect pulp capping. (n = 30)

*DPC- direct pulp capping; #IPC- indirect pulp capping.

DISCUSSION

This study compares the outcomes of direct and indirect pulp 
capping in deciduous teeth among pediatric patients treated at 
a tertiary care dental facility in Bangladesh. Vital pulp therapy in 
primary teeth is critical for preserving function and guiding 
permanent tooth eruption, particularly in cases of deep carious 
lesions. The findings reveal high clinical and radiographic 
success rates for both techniques, with slightly better outcomes 
observed in the IPC group. These results reinforce the 
relevance of conservative pulp treatments and emphasize the 
importance of appropriate case selection and follow-up in 
achieving favorable long-term outcomes in pediatric dental 
care.
In this study comparing direct and indirect pulp capping in 
deciduous teeth, the mean age of participants was similar 
between groups (4.35 ± 0.75 years for DPC and 4.55 ± 0.80 
years for IPC), aligning with Moselhy et al.16, who reported a 
comparable age range for children undergoing pulp therapy. A 
female predominance was observed in both groups, consistent 
with their findings. First primary molars were more frequently 
treated in the DPC group (60.0%), while second molars were 
more common in the IPC group (63.3%), reflecting a similar 
distribution pattern noted by Moselhy et al.16 These parallels in 
age, gender, and tooth type support the representativeness of 
our sample and strengthen the basis for comparing the clinical 
outcomes of the two pulp capping techniques.
In the present study, the IPC group consistently showed slightly 
higher clinical success rates compared to the DPC group at all 
follow-up intervals, 96.7% compared to 93.3% at 3 months, 
93.3% compared to 86.7% at 6 months, and 90.0% compared 
to 83.3% at 12 months, though these differences were not 
statistically significant (p >0.05). This trend aligns with the 
findings of Wassel et al.17, who also reported superior clinical 
outcomes with IPC compared to the DPC in primary teeth. The 
higher success rates observed with IPC may be attributed to its 
less invasive nature and reduced risk of pulpal exposure, 
contributing to better preservation of pulpal vitality over time. 
These findings reinforce IPC as a reliable and effective              

alternative to DPC in the management of deep carious lesions 
in deciduous teeth.
In the current study, IPC demonstrated consistently higher 
radiographic success rates compared to DPC at all time points, 
93.3% vs. 90.0% at 3 months, 90.0% vs. 83.3% at 6 months, 
and 86.7% vs. 80.0% at 12 months, though the differences were 
not statistically significant. These findings are in agreement with 
those reported by Wassel et al.17 and Moselhy et al.16, both of 
whom observed superior radiographic outcomes with IPC 
compared to DPC group in primary teeth. The improved perfor-
mance of IPC may be attributed to its conservative approach 
and reduced risk of pulpal inflammation or exposure, contribut-
ing to more favorable periapical healing over time. This supports 
the growing preference for IPC as a reliable technique for 
managing deep caries in deciduous dentition.
In the present study, IPC demonstrated a slightly higher overall 
success rate (83.3%) compared to DPC (80.0%), although the 
difference was not statistically significant. These findings are in 
line with those reported by Casagrande et al.18, who observed 
high long-term clinical and radiographic success rates of 
indirect pulp treatment in primary teeth over a 4-year follow-up 
period. Similarly, Sahin et al.19 highlighted the consistent 
success of IPC in primary teeth, regardless of the pulp-capping 
agent used. The favorable outcomes associated with IPC in our 
study reinforce its reliability as a conservative approach for 
managing deep carious lesions in deciduous dentition.

Limitations of the study
This study had some limitations:
• Although the study included 12-month follow-up, longer 

observation is needed to assess the longevity and late 
failures of the treatments.

• The study was conducted in a selected tertiary-level 
hospital.

• The sample was not randomly selected.

CONCLUSION 

This study found that both direct and indirect pulp capping in 
deciduous teeth demonstrate comparable clinical and 
radiographic success rates over a 12-month period. Although 
indirect pulp capping showed a slightly higher success trend, 
the differences were not statistically significant, indicating that 
both techniques are similarly effective in preserving pulpal 
health in primary molars.
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