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ABSTRACT 
Objective: Pulpotomy is a common procedure to treat asymptomatic reversible pulpitis in primary molars. The aim of this 

study is to review different material used so far for pulpotomy that has appeared in previously published papers. 
Method: Authors performed data extraction independently from various sources within medline, science direct, Cochrane 

until 2019 
Results: All significant pulpotomy agents were being found from 30 published papers All these medicaments had been com-

pared with the standard pulpotomy agents and their success rates has been demonstrated 
Conclusion: A number of novel medicament agents including natural products have emerged in the recent past promising us 

a good clinical success rate. 
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INTRODUCTION

The key goal of pulp therapy in primary dentition is to maintain the 
integrity and health of the teeth and their supporting tissues1). Primary 
dentition is essential for arch length maintenance, mastication, speech 
and esthetic in children. Pulp injuries due to caries and trauma can 
endanger pulp vitality, so vital pulp therapy must be considered The pri-
mary objectives of VPT in deciduous teeth is to treat reversible pulpal 
injuries2). One of the vital pulp therapy technique used for preserving 
decayed primary teeth is pulpotomy which is done on tooth with exten-
sive caries but without evidence of radicular pathology. In this tech-
nique, the coronal pulp is removed, and the remaining radicular pulp is 
opined to be vital and free of any pathological alterations3).

The purpose of this literature review article is to provide an insight 
on various medicaments used till date in primary teeth.

Formocresol 
Formocresol was introduced to treat non-vital permanent teeth in 

the United States by Buckley in 19043). Buckley's formula comprises of 
formaldehyde 19%, Cresol 35%, glycrerine 15%, and water with an 
approximate pH of 5.1. Currently 1:5 dilution of Buckley's formocresol 
is commonly used. A diluent consisting of 3 parts of glycerine (90 ml) 
added to 1 part distilled water (30 ml) is prepared. Later 4 parts of dilu-
ent (120 ml) is mixed with 1 part of Buckley's FC (30 ml)4). Sweet intro-
duced the formocresol pulpotomy technique in 1930. Formocresol acts 
through the aldehyde group of formaldehyde, forming bonds with the 
side groups of the amino acids of both the bacterial proteins and those 
of the remaining pulp tissue. It is therefore both a bactericidal and devi-

talizing agent. It kills off and converts bacteria and pulp tissue into inert 
compounds5). Formocresol is considered as gold standard medicament 
for pulpotomy but concerns have risen regarding safety of formocresol 
owing to its toxic potential. Systemic distribution is seen when formo-
cresol is applied to radicular pulp stumps. formocresol and one of its 
constituents, formaldehyde, have shown mutagenic and carcinogenic 
potential in animal studies6). 

Glutraldehyde 
Glutaraldehyde was proposed as pulp tissue because of its superior 

fixative properties, self-limiting penetration, low antigenticity, low tox-
icity and elimination of cresol it has been proposed as an alternative to 
formocresol.3) Glutaraldehyde produces rapid surface fixation but with 
limited depth of penetration and therefore major of radicular pulp tissue 
remains vital. It was been found that that increasing the concentration 
and longer time improves fixation and use of 4% Glutaraldehyde for 4 
minutes or 8% Glutaraldehyde for 2 minutes7). In a recent study clinical 
and radiographic success of FC, GA and FS pulpotomies were com-
pared at three-month intervals over one year. The clinical success rates 
of FC, FS and GA were 86.7, 96.7 and 100%, respectively. The radio-
graphic success rates gradually decreased over the year in all pulpotomy 
groups and the radiographic success rates in FC, GA and FS were grad-
ually decreased, it was concluded that glutraldehyde can be used as an 
alternative to formocresol8).

Electrosurgical Pulpotomy 
Electrosurgical pulpotomy is a non pharmological hemostatic pul-

potomy. High frequency radio waves pass through the tissue cells cut 
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and coagulate soft tissues. It carbonizes and denatures pulp tissue, pro-
ducing a layer of coagulative necrosis, which acts as a barrier between 
the lining material and healthy pulp tissue below. This induces forma-
tion of reparative dentin and also increases the fibroblastic activity at 
the middle and apical portions of roots with early resorption9). 
Advantages of ES pulpotomy are it is self-limiting, pulpal penetration is 
only a few cell layers deep, good visualization and homeostasis without 
chemical coagulation or systemic involvement and sterilization at the 
site application. Few drawback of ES pulpotomy are the lateral heat pro-
duction, to overcome this 10-15 seconds interval is given for cooling 
effect, smell after the tissue burns during the procedure can which can 
possibly lead to alteration in the child's behavior10). In a study by Dean 
JA et al it was been found that statically clinical success of ES pulpoto-
my and formocresol pulpotomy was similar11).

Calcium hydroxide 
Calcium hydroxide is acknowledged for its capacity to induce 

regeneration of dentin and anti microbial properties12). Teuscher and 
Zander13) reported on the use of calcium hydroxide paste as a pulp dress-
ing in pulpotomy of both primary and permanent teeth. Disadvantages 
CH are adherence to dentin including poor sealing ability, unpredictable 
dentinal bridge formation, and the presence of tunnel defects in these 
bridges which may act as potential pathways for bacterial leakage. 
Internal resoprtion is the common finding after calcium hydroxide pul-
potomy14). Though this material was the first one to be used in the regen-
eration modality its use is not recommended as a pulpotomy medica-
ment for the deciduous teeth3).

Ferric sulphate 

Ferric sulphate is a non-aldehyde hemostatic solution, it influences 
homeostasis through a chemical reaction with blood .Blood react with 
ferric and sulpahte ions and cause agglutination of blood proteins and 
form a metal protein complex, this metal protein complex is capable of 
occluding the capillaries and causing hemostasis15). For the reason, the 
problems of excessive bleeding can be minimized, and thereupon the 
chances of having inflammation and internal resorption will be less. 
Ferric sulphate has edge over advantage formocresol owing to less 
working time, less pungent rendering it more easy to be used with chil-
dren and its antibacterial properties16). Fuks at all reported radiographic 
success rate of 74.5%17).

Zinc Oxide Eugenol
ZOE was the first agent to the used for the preservation modality3). 

Pulpotomies using ZOE base exhibits internal resorption and inflamma-
tion at the pulpotomy amputation18). Berger found 58% & 100% radio-
graphic and clinical success respectively but 0% histological success, 
thus concluding ZOE as apulpotomy agnet showed variable response of 
acute or chronic inflammation, internal resorption, coagulation necrosis, 
hyperemia ,odontoblast destructionand pulpal fibrosis subajacent to 
amputation site19).

MTA 
The AAPD recommended the use of MTA for pulpotomies of pri-

mary teeth with normal pulps or reversible pulpitis when caries removal 
results in pulp exposure or after a traumatic pulp exposure1). MTA is 
biocompatible, bactericidal, promotes regeneration of the original tis-
sues when comes in contact with dental pulp tissue. Disimilar to other 
materials does not cause internal resorption20). Musale et al reviewed the 
studies regarding MTA pulpotomy and concluded that the success of 
vital pulp therapy with MTA depends on proper case selection and tech-
nique of management of the tooth than the material itself21).

Calcium Enriched Mixture
A CEM cement, a novel endodontic material, has clinical applica-

tions are homogeneous to MTA. CEM can set in an aqueous environ-
ment; it has a shorter setting time and better handling characteristics 
than MTA. CEM has demonstrated to manage root resorption and stimu-
late dentinal bridge formation. Presence of phosphorous makes it differ-
ent from MTA and Portland cement. In a study, 24 month follow up was 
done comparing MTA and CEM cement as pulpotomy agent and found 
results equivalent to MTA22).

Portland cement
Portland cement has procured interest as an alternative to MTA. 

Absence of bismuth ions and presence of potassium ions marks the dif-
ference, though properties of both the material are equipotential. For the 
reason of its low cost, it is reasonable to consider PC as a possible sub-
stitute for MTA. Bhagat d et al found no statistical significant difference 
was between t MTA & portland cement with respect to inflammatory 
response, soft tissue organization, and dentine bridge formation23).

Sodium hypochlorite
Sodium hypochlorite, most popular endodontic irigants seems to be 

an acceptable alternative for formocresol owing to its antimicrobial 
property and hemostatic agent .NaOCl enhance healing after vital pul-
potomy . It dissolves the surface necrosis of pulp tissue but has no effect 
on the deeper healthy pulp. Lei et al in a retrospective study found out 
that retrospective study using 5% NaOCl pulpotomies showed clinical 
success rates of 100, 97, and 97% at 6, 12, and 24 months, respective-
ly24).

Hydroxyapatite
Hydroxyapatite, a biocompatible and nontoxic material, has been 

used in the healing of bone defects, periodontal defects and ridge aug-
mentation. In a study it was found that the success rate of hydroxyapa-
tite treated pulpotomy teeth was clinically and radiographically 100% 
clinically and 80.33% radiographically respectively over a 6 month 
interval. Authors have Hydroxyapatite crystals can be used as a viable 
material for pulpotomy of cariously exposed deciduous molars25).

Ankafred blood stopper
Ankafred blood stopper (Ankaferd Health Products Ltd., Istanbul, 

Turkey) is a traditional folk medicinal plant extract product that has 
been approved for the management of external heamorrhage and bleed-
ing after dental surgery . It has effect on endothelium blood cells angio-
genesis cellular proliferation, vascular dynamics and cell mediators. In 
an study after follow-up periods ranging from 6 to 24 months the clini-
cal success rates for ABS, was 87% and radiographic success was 
87%26).

Enamel Matrix Derivative
EMD is an extract derived from porcine fetal tooth material and 

mainly consists of a class of proteins known to induce the growth and 
proliferation of periodontal ligament cells (PDL), along with propylene 
glycol alginate (PGA) as the degradable carrier. Sabbarini et al. com-
pared the clinical and radiographic success of EMD and formocresol 
(FC) pulpotomies in primary molars that were followed up for 6 months 
and found that EMD appeared to be clinically and radiographically 
superior, compared with FC27).

Lyophilized freeze dried platelet
Lyophilized freeze dried platelet contains transforming growth fac-

tor, platelet derived growth factor, bone morphogenic proteins and insu-
lin growth factor. It acts as signaling proteins that get involved in regu-
lation of cell proliferation, migration and extracellular matrix produc-
tion. These regulate key cellular processes like differentiation, mitogen-
esis and chemotaxis. Kalaskar and Damle compared the efficacy of lyo-
philized freeze dried platelet derived preparation with calcium hydrox-
ide as pulpotomy agents in primary molars and reported that the success 
rate of lyophilized freeze-dried platelet derived preparation was better 
than calcium hydroxide28).

Platelet Rich Protein
Platelet rich fibrin (PRF) act as a reservoir for continuous release of 

growth factor which directs the process of reparative dentinogenesis. In 
a recent study by patidar et al, it was found that, success rate was 90% 
in PRF group and 92% in MTA Group at 6 month follow up29).

Antioxidants
Antioxidant mix is a innovative pulpotmy medicament. This 

medicament aims at wound healing as it restores anatomical continuity 
of damaged tissue and disturbed functional status of the radicular tissue. 
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Kathal et al. stated that antioxidant mix pulpotomy is more biocom-
patible and cost-effective than any other commercially available 
medicament. This may be due to the elimination of reactive oxygen spe-
cies as it was an important strategy for improving healing of radicular 
pulp30).

CONCLUSION

Till date, an ideal pulpotomy agent has not been recognized. 
Formocresol, despite its drawbacks is still most commonly used pulpot-
omy agents. Various agents like MTA, natural products claims to be a 
viable replacement to formocresol. Case selection, clinical diagnosis 
also holds a pivotal role in the success of a pulpotomny. Clinicians must 
judiciously select a case and use medicaments according to the clinical 
judgment and endeavor new agents for the best results 
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