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ABSTRACT

Background and Objective: Formocresol is a commonly used pulpotomy agent for primary teeth but concerns about its safety and efficacy
have prompted the exploration of alternative treatments. This study aimed to compare the efficacy of turmeric extract and formocresol as
pulpotomy agents in primary molars, with the goal of identifying a potentially more effective and safer herbal alternative.

Methods: This experimental study comprised 54 asymptomatic carious primary molar teeth, divided into three groups according to the
time of extraction of teeth: 1 week, 2 weeks and 6 months. Each time-point group contained 18 teeth, which were further subdivided
into two subgroups of nine teeth each, based on the pulpotomy agent used: Formocresol or turmeric extract. Teeth were evaluated
histologically post-extraction to assess the level of inflammation and dentine bridge formation. Statistical analysis was performed using
Fisher’s exact test in statistical software.

Results: Teeth treated with formocresol showed a higher degree of inflammation compared to turmeric extract over time (p-value =
0.005). In addition, dentine formation was observed in 25%-50% of teeth treated with turmeric extract after 6 months as compared to no
bridge formation in teeth treated with formocresol.

Conclusion: Turmeric extract has potent anti-inflammatory and regenerative effects on the dentine in primary molars compared to
formocresol. Being a biocompatible agent, it may be used as an alternative for pulpotomy in primary teeth.
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Introduction

The pulpotomy procedure involves the removal of the coronal
part of the dental pulp that has undergone inflammation
or degenerative changes, while preserving the vitality of
radicular pulp tissue. This radicular pulp is then covered with
a suitable dressing or medicament to promote healing of the
amputation site.?

The dental pulp is unique among human tissues in that
it is applied with multiple types of therapeutic agents for
healing purposes. Pulp tissue has undifferentiated cells of
mesenchyme that can be differentiated into any other types
of cells including odontoblasts and fibroblasts, for the repair
and protection of the damaged hard tissue of tooth and for
the soft tissue of pulp. The ability of stem cells to differentiate
and stimulate the formation of cells like odontoblasts more
than fibroblasts is a very important step in dentin repair.?

Maintaining pulp vitality after any therapeutic procedure is of
utmost importance, as this tissue has unique characteristics
that are pivotal for the preservation of a tooth.?

Formocresol has been the most widely used pulpotomy
agent in primary teeth and considered as ‘Gold Standard’
because of its ease of use and good clinical results.*®
Formocresol binds with the protein molecule and prevents
tissue autolysis. After formocresol dressing, the radicular
pulp undergoes three distinct phases: the coronal third
experiences fixation, the middle third of pulp tissue shows
the loss of integrity and the apical portion exhibits growth of
granulation tissue.® Despite good clinical results, formocresol
is known to be mutagenic and carcinogenic and can cause
hyperplasia of the permanent tooth.’

Herbal extracts have been used for several thousand
years in the field of traditional medicine and are increasingly
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being explored in dentistry for their anti-inflammatory
and antimicrobial properties.® Turmeric, known for its
anti-inflammatory, anti-carcinogenic and wound-healing
properties, has shown promising results as a dental therapeutic
agent. It has been used experimentally in endodontics as an
intra-canal medicament and antiseptic irrigant.®

Recent research indicates a shift from traditional
chemically synthesised pulpotomy medicaments toward
natural products.’® Natural product use is increasing owing
to their fewer side effects, ease of availability and financial
considerations in developing countries.’* For the people of
the sub-continent, turmeric is a local product that is easily
available, cost effective and has marvelous healing properties.
This study aimed to compare the efficacy of turmeric extract
and formocresol as pulpotomy agents in primary molars,
with the goal of identifying a potentially more effective and
safer herbal alternative. The results of this study will help
in finding locally available, cost effective, less harmful and
natural pulpotomy agent for the preservation of primary
teeth.

Methods

This experimental study was carried out at the Pediatric
Dentistry Department, de’Montmorency College of
Dentistry, Lahore, Pakistan, and Histopathological Laboratory
of Postgraduate Medical Institute (PGMI), Lahore, Pakistan,
over a period of 12 months (Jan 2019-Jan 2020). The study
was approved by the Institutional Review Board of PGMI,
Lahore.

A random sampling method was employed to select a
sample of 54 patients as the participants of this study. The
subject selection included healthy children of 5-9 years old of
either gender with prior consent from parents. The inclusion
criteria were symptomless carious primary molar teeth
having normal physiological mobility and with 2/3rd of the
intact root.

While teeth having tenderness upon percussion, or
depicting signs of internal/external resorption of root or any
malformed teeth with hypoplasia, were excluded.

After selection, clinical evaluations, vitality tests and
diagnostic periapical radiographs were performed. Each
selected tooth was given local anesthesia and isolated
using a rubber dam. Then, cleaning was performed by using
0.2% chlorhexidine solution. For the preparation of occlusal
cavities, sterile round diamond bur No.330 was used at high
speed, under air water spray coolant. The roof of the coronal
pulp chamber was removed by high-speed bur and a spoon
excavator was used for cutting off coronal pulp tissue. A
moist cotton pellet was placed to control pulpal hemorrhage.

For carrying out pulpotomy procedures, patients were
placed into three groups based on the time of tooth
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extraction. Each group was further sub-divided into two
subgroups according to the types of materials used for
pulpotomy that is, formocresol (FC group, control group) and
turmeric extract (TE group).

FC group

A sterile cotton pellet lightly moistened with formocresol
(1/5 conc.) then blotted, was placed against pulpal stumps
for 5 minutes.

TE group
Amputated pulpal stumps were covered with aqueous
turmeric extract (TE). 200 g ground turmeric powder was
dried in an oven at 40°C for 24 hours. After which it was
boiled in 500 ml of distilled water and spray dried to make
a paste.’?

All the extracts were prepared by experienced staff
at Pakistan Council of Scientific and Industrial Research
Laboratories Lahore, with the permission of the authorities
as collaborators.

Finally, all treated teeth were restored with light cure
glass-ionomer cement. The restored teeth were extracted
after 1 week, 2 weeks and 6 months to compare and assess
the histological response of the pulp to formocresol and
aqueous turmeric extract.

After extraction, teeth were fixed in 4% neutral buffered
formalin and apical foramina were occluded with wax.
Demineralisation was performed in 5% trichloro-acetic acid.
Longitudinal serial sections (5 um) were prepared, processed
and stained with haematoxylin and eosin and trichrome
stain.’® Specimens were examined under a light microscope
for pulp inflammation and dentin bridge formation by an
experienced histopathologist. The assessment was based on:
¢ Inflammatory Cell Count*

(neutrophils, lymphocytes and macrophages)

Grade 1: Absent or zero inflammatory cells.

Grade 2: Mild including <30 inflammatory cells.

Grade 3: Moderate including 230 inflammatory cells <60
inflammatory cells.

Grade 4: Severe including 260 inflammatory cells.
¢ Dentine Bridge Formation®®

Grade 0: No presence of dentin bridge formation.

Grade 1: Bridge formation <25%.

Grade 2: Bridge formation >25% but <50%.

Grade 3: Bridge formation >50% but <75%.

Grade 4: Bridge formation 100%.

Statistical analysis

The data were analysed using Statistical Package for
the Social Sciences version 26.0. Fisher’s exact test was
used for the comparison of inflammatory cell responses
(quantitative analysis) and dentin bridge formation among
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groups (qualitative analysis). A p-value < 0.05 was taken as
significant.

Results

Inflammatory cell response
The inflammatory cell response in formocresol and turmeric
groups showed a significant difference (p = 0.005) (Table 1).
At 2 weeks, formocresol and turmeric-treated teeth
showed inflammatory cell response scores of grade 3 in
77.8% of teeth and grade 4 was observed in 22.2% of teeth.
In the turmeric group, grade 3 was observed in 22.2% teeth
and grade 2 was observed in 77.8% teeth (Table 2).
At 6 months, Table 3 shows inflammatory cell response in
formocresol and turmeric-treated groups (p = 0.001).

Dentin bridge formation after 6 months
In formocresol and turmeric-treated groups, the dentin
bridge formation of grade 0 was observed in 88.9% and

33.3% of teeth while grade 1 was observed only in 11.1% of
teeth in each group, respectively (Table 4).

Discussion
Maintaining the vitality of the dental pulp is crucial for the
long-term viability of teeth, as it enables the pulp to perform
essential functions, including dentin bridge formation. The
ultimate goal of vital pulp therapy is to regenerate the
dentin-pulp complex, ensuring both structural and functional
restoration. While histological examination can definitively
verify pulp vitality, its practical application in clinical settings
is limited. Clinicians often rely on clinical and radiographic
evaluations, which may not fully capture the true vitality
of the pulp. A tooth is considered clinically successful if it
remains symptom-free, responds appropriately to sensitivity
tests and exhibits normal radiographic findings.*¢

This study aimed to assess the effectiveness of turmeric
extract in pulpotomy therapy, comparing it with traditional
formocresol. The focus was on evaluating anti-inflammatory,

Table 1. Comparison of inflammatory cell response in both groups after 1 week.

Grade 1 (%)

Grade 2 (%)

Inflammatory cell response

Grade 3 (%) Grade 4 (%)

Formocresol group 0 (0%) 0 (0%)

8 (88.9%) 1 (11.1%) 0.005

Turmeric group 0 (0%) 5 (55.6%)

4 (44.4%) 0 (0%)

aFisher’s exact test.

Table 2. Comparison of inflammatory cell response in both groups after 2 weeks.

Inflammatory cell response

Grade 1 (%) Grade 2 (%) Grade 3 (%) Grade 4 (%) p-value?
Formocresol group 0 (0%) 0 (0%) 7 (77.8%) 2 (22.2%) 0.004
Turmeric group 0 (0%) 7 (77.8%) 2 (22.2%) 0 (0%)

aFisher’s exact test.

Table 3. Comparison of inflammatory cell response after six months in both groups.

Inflammatory cell response

Grade 1 (%) Grade 2 (%) Grade 3 (%) Grade 4 (%) p-value?
Formocresol group 0 (0%) 0 (0%) 6 (66.7%) 3 (33.3%) 0.001
Turmeric group 0 (0%) 8 (88.9%) 1 (11.1%) 0 (0%)

aFisher’s xact test.

Table 4. Comparison of dentin bridge formation after six months in both groups.

Dentin bridge formation

Grade 0 (%)

Grade 1 (%)

Formocresol group 8 (88.9%) 1 (11.1%)

Grade 2 (%) Grade 3 (%)
0 (0%) 0 (0%)

Grade 4 (%)

0 (0%) 0.005

Turmeric group 3 (33.3%) 6 (66.7%)

0 (0%) 0 (0%) 0 (0%)

aFisher’s exact test.
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antibacterial and wound-healing effects, positioning turmeric
as a natural alternative to a synthetic material."”

Formocresol
Formocresol has been a standard pulpotomy agent for
over six decades due to its clinical success, despite ongoing
concerns about its toxicity and mutagenic potential.®® In
this study, formocresol treatment led to a range of clinical
outcomes. Initially, 88.9% of teeth showed a clinical success
rate, though this declined over time. By 6 months, there was
a significant frequency of pain, fistulas and abscesses, with
a clinical success rate ranging from 66.7% to 88.9%. These
findings align with previous studies that reported varying
success rates for formocresol, with some studies highlighting
its limitations due to its potential for inducing severe pulp
inflammation and necrosis.®2°

Histological examination revealed moderate to severe
inflammation and minimal reparative dentin formation. The
results corroborate earlier studies that criticised formocresol
for its potential to cause chronic inflammation and limited
dentin bridging.®®

Turmeric extract

Turmeric extract, known for its anti-inflammatory and
healing properties, demonstrated promising results.
Clinically, it achieved a 100% success rate by 6 months,
with only one instance of pain on percussion noted initially.
This performance was superior to formocresol over time.
The results are consistent with recent studies that showed
turmeric’s efficacy in pulpotomy, supporting its potential as a
viable alternative to traditional materials.?*™*

Histologically, turmeric-treated teeth exhibited mild to
moderate inflammation initially, with significant healing
evident by 6 months. Notably, extensive reparative dentin
formation was observed, supporting turmeric’s role in
promoting pulp regeneration. These findings are consistent
with animal studies demonstrating turmeric’s effectiveness
in reducing inflammation and facilitating dentin repair.24?°

Limitations of the study

This study’s limitations include a small sample size and a
relatively short follow-up period. These factors may impact
the generalisability of the findings and the long-term
assessment of clinical outcomes. Future research should
address these limitations by incorporating larger sample
sizes and extended follow-up periods to provide a more
comprehensive evaluation of turmeric’s effectiveness and
potential long-term benefits.
light of the findings
recommendations are made.

In of the study following
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e Research on natural products as pulpotomy agents
should be encouraged, by considering the safety and
bio-compatibility of these.

e Sub-continent has a high production of turmeric, so
it can give cheap and locally available alternatives to
synthetic pulpotomy agents. It will reduce the financial
health burden on developing countries like Pakistan.

Conclusion

Turmeric extract has shown promising results as an
alternative to formocresol in pulpotomy therapy for primary
teeth. Its use aligns with the growing interest in natural
and biocompatible materials for dental treatments. Further
studies are needed to validate these findings and explore
turmeric’s potential in broader clinical applications.
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