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ABSTRACT:
Background: Pulpotomy is considered to be one of the most commonly preferred treatments in children. Various pulpotomy agents have
been used. An ideal pulpotomy agent should be bactericidal, should not damage surrounding tissue. Search for such a pulpotomy agent is
still continued.Aim: The objective of this study was to compare and evaluate between two pulpotomy agents i.e. formocresol and ferric
sulphate. Material method: A total of 200 primary molars in 100 children were selected for the study. Healthy patients aged between 5
to 9 years were included in the study. Children were randomly assigned to FC group and FS group. Each group consisted of 100 primary
molars. FC/FS was placed with a cotton pellet over the pulp stumps for 5 minutes and removed; the pulp stumps were then covered by
zinc oxide-eugenol paste. The teeth of both groups were restored with stainless steel crowns. Follow up was done at an interval of 6 and
12 months.Result: Radiographic success rate for FC at 6 month was 93% and FS was 90%. The overall clinical success rate at 12 month
interval for FC group was 96.5% and FS group was 96%. Internal resorption was most common radiographical pathology observed.
Conclusion: The overall success rate of present study is lower than those reported by other authors however no significant difference was
observed in success rate of both the groups.
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INTRODUCTION
Pediatric dentistry aims in maintaining the primary dentition
in an intact state until the permanent successors starts
erupting. Studies have shown that caries if left untreated can
have impact physiologically and socially.1Extraction of
primary molars can lead to subsequent space loss, blocked
out permanent teeth, and difficulty eating. Thus extractions
of primary molars are not recommended.2Aim of pulpotomy
is to maintain the arch integrity by allowing preservation of
tooth. Formocresol was introduced by Buckley in the year
1904 and since then it is considered to be the gold standard
material for pulpotomy.3,4
However for past few years concerns have been
raised about the toxicity and potential carcinogenicity of FC
in humans. There comes the need for an alternative
medicament to maintain vitality of pulp.5,6 Various other

medicaments available for pulpotomyare electrosurgery,
laser, glutaraldehyde, ferric sulfate,freeze-dried bone, bone
morphogenetic protein,andosteogenic protein.7,8,9,10,11 ferric
sulphate has been used as pulpotomy medicament for many
years. Studies have reported that application of ferric
sulphate in pulpotomized human primary molars with
clinical and radiographic success rates of 100% and 97%,
respectively.10
So in the present study we aimed to compare and evaluate
the efficacy and treatment outcome of formocresol and
ferric sulphate as a pulpotomy agent.
MATERIALS AND METHOD:
100 patients with 200 primary molars were selected for the
study. Patients aged between 5 to 9 years of age were
included. A split mouth design was planned. Of the 100
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children 60 were males and 40 females. Children with
chronic systemic disease and mentally challenged children
were excluded from the study. Ethical committee clearance
was obtained.A written informed consent was obtained from
the patient’s parents and guardians before any procedure.
Thorough examination of oral cavity was done using mouth
mirror, explorer in torch light making them to sit upright in
chair.
Inclusion criteria:
1. Patients aged between 5 to 9 years,
2. Patients with bilateral carious molar,
3. no history of spontaneous pain;
4. Absence of radiographic evidence of internal or
external resorption.

Exclusion criteria:
1. More than 1/3rd of root resorbed
2. Furcal abscess
3. Non vital tooth
4. Widened periodontal ligament
Total sample were divided in two equal groups. Patients
were randomly assigned to either of the groups. Group 1:
formocresol group (FC) and Group 2: ferric sulphate group
(FS). FC and FS pulpotomies were performed for the
respective group followed by the placement of stainless
steel crown. Two visits were planned, first visit involved
access opening and treating pulp chamber with FC/FS
followed by placement of ZOE paste. Stainless steel crown
was placed in second visit. Patients were clinically and
radiographically examined at an interval of 6 and 12
months.

STATISTICAL ANALYSIS:Data was collected from each
patient and tabulated. Obtained data were analyzed and A pvalue <0.05 was considered statistically significant.
RESULTS:
A total of 200 primary molars in 100 children were
randomly divided in two groups, FC (n=100) and
FS(n=100). Of the 100 patients included 60 were males and
40 were females. In present study 42% children were aged
between 5-6 years, 31% were aged between 6-7 years, 12%
were aged between 7-8 years and 15% were aged between
8-9 years. Majority of the patients were aged between 5 to 6
years. Of the 100 patients all the patients were available for
follow up at 6 and 12 months. Theclinical success rates for
both the groups were found to be 100% at 6 months
interval. Absences of pain, mobility, sinus or fistula were
considered to 100% clinical success. However 3.5%cases of
premature exfoliation of tooth was observed in FC group
and 4% tooth in FS group at an interval of 12 months. The
overall clinical success rate at 12 month interval for FC
group was 96.5% and FS group was 96%.
At 6 month radiographic evaluation, pathological changes
like furcalradiolucencies, internal resorption or excessive
external root resorption were observed in few cases. In FC
group 7% primary molars showed internal resorption and
9% cases in FS group. Premature exfoliation was absent in
FC group whereas 1/100 i.e. 1% molars in FS were
exfoliated.The overall radiographic success rate at 6 month
for FC group was 93% and FS was 90%.At 12 month follow
up, radiographic changes such as internal resorption was 6%
in FC group, premature exfoliation in 7%, and external
resorption in 7% and furcalradiolucencies in 4% cases.
Whereas in FS, internal resorption was observed in 10%
cases, premature exfoliation in 8%, external resorption in
6% and furcalradiolucencies in 8% cases. The overall
radiographic success rate at 12 month for FC group was
89% and FS was 84%.

Table 1: Patient’s demographic value
Gender
Males
Females
TOTAL

Sample
60
40
n = 100

Percentage
60%
40%
100%

Table 2: Distribution of children according to age group
Groups
5-6
6-7
7-8
8-9
Total

Frequency
42
31
12
15
100

Percentage
42%
31%
12%
15%
100%

p> 0.05; Not significant
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Table3: Comparison of success rate of formocresol and ferric sulphate radiographic treatment outcome in 6 and 12
months
Groups
FC
FS

AT 6 MONTH
186
180

AT 12 MONTHS
93%
90%

178
168

89%
84%

Graph: 1 RADIOGRAPHICAL FINDING OBSERVED

DISCUSSION:
Dental caries infectious in nature, caries primary tooth has
the potential to damage the permanent tooth buds. However
dental caries are not the only reason that can lead to pulp
exposure. Trauma can lead to exposure of pulp or accidental
opening of pulp during restoration of tooth. The goal of
pediatric dentistry is to maintain the vitality of pulp and use
tooth as a natural space maintainer till permanent tooth
starts erupting.
Carcinogenicity and mutagenicity nature of formocresol has
been debated for long. This controversies lead to invention
of other pulpotomy medicaments. In this clinical trial we
made an attempt compare the clinical and radiographic
success rate of FC and FS as a pulpotomy medicament in
primary molars. Based on the result of present study the
clinical success rate at 6 was 100 percent for both groups.
Whereas clinical success rate at 12 month interval was
found to be 96.5% for FC group and 96% for FS group.
Radiographic success rate for FC at 6 month was 93% and
FS was 90%. In FC group 7% primary molars showed
internal resorption and 9% cases in FS group. Radiographic
success rate at 12 month for FC group was 89% and FS was
84%. In present study, internal resorption was observed in
10% cases in FS group; premature exfoliation in 8% cases,
external resorption was
evident
in 6% and

furcalradiolucencies in 8% cases. Internal resorption was
more common in FS group than any other radiographic
pathology. Our results are similar to those reported by
Smith et al and Fuks et al.12,9Overall success rate in FS
group was lower in present study as compared to Fei et al
who reported a success rate of 96% after one year and
Fukset al reported a radiographicsuccess rate of 93% at 2434 months.9,10Most of failure in FS group was due to
internal resorption as ZOE paste was used it can be the
reason behind internal resorption. Study conducted by Fuks
et al considered study internal root resorption was
considered as normal because no change appeared after 34
months.9At the same time Bahrololoomi et al suggested that
internal root resorption have no effect on other teeth
development and it should not be considered as
radiographic failure. 13 however few studies considered
internal resorption as failure.14In our study also presence of
internal resorption was considered as failure.
CONCLUSION:
Based on the result of our study it was found that the
success rate of FS reported in current study was lower than
compared to other studies present in literature. The
difference observed could be due to the sample size.
However no statistical difference was observed between FC
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and FS group.the present study leads to the conclusion that
ferric sulphate can be used as an pulpotomy agents
However further study with a larger sample size and long
follow up period is suggested.
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