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Abstract: Pulpotomy is a procedure done when coronal pulp tissue is exposed by caries in primary teeth. Many techniques have been 

used for the treatment of pulpally involved primary teeth. One among those include ferric sulphate (FS) medicament which is used a 

hemostatic agent. Studies have shown that Ferric sulphate has good clinical and radiographic results with high tooth survival rates. 
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1. Introduction 
 

In pediatric dentistry, pulpotomy is a common therapy 

which is performed in a primary molar with extensive caries 

but without evidence of radicular pathology when caries 

removal results in a carious or mechanical pulp exposure. 

The pulpotomy is a procedure which involves covering the 

pulp stumps with a pulp-capping agent to promote healing or 

an agent to fix the underlying tissue [1].Various pulpotomy 

agents, formaldehyde-based materials, electro surgery, 

lasers, glutaral dehydehaemostatic medicaments, zinc oxide 

eugenol, bone morphogenic protein (BMP), collagen and 

calcium involving, dentin bridge inducing materials, have 

been usedfor the procedure. 

 

Ferric sulfate or Fe2SO4 is one among that which is a dark 

brown chemical agent with acidic properties. Ferric sulfate 

exerts its haemostatic effect through a chemical reaction 

with blood proteins; this property makes ferric sulfate a very 

efficient haemostatic agent, without need for help from the 

haemostatic system to exert its effect. It adequately control 

bleeding even in the patients with abnormal haemostasis 

[2,3]. This property, with regard to the significant amount of 

proteins in the blood, makes ferric sulfate a very strong 

haemostatic agent. 

 

2. Mechanism of Action 
 

When ferric sulphate is applied, the blood proteins get 

agglutinated (4). Red blood cells which have sialated 

glycoproteins embedded give a negative charged surface. 

This negativity will create a repulsive electric zeta potential 

between cells (5). When agglutination force exceeds the 

force of repulsive force generated by the negative charge, 

blood gets agglutinated. 

 

 

 
B 

Figure 1: Hemagglutination reaction; blood group antigens and antibodies forming clumping of erythrocytes. 
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Figure 2: Forces involved in antigen antibody bonding 

 

A reaction occurs when Ferric and sulphate ions reacts with 

the blood which forms agglutinated blood proteins. The 

agglutinated blood proteins form plugs which helps in 

sealing the damaged capillary orifices (6). The capillary 

which has 3-7um in diameter [7] occludes when the ferric 

ion protein complex seals the vessels which will prevent clot 

formation [8]. This could be due to a chance that metal 

proteins clot formed at the surface of pulp stumps can act as 

barrier and there is a passive function as proposed by 

Ranly[9]. 

 

 
Figure 3: Clinical application of ferric sulphate. Bleeding in 

the pulp chamber after amputation of the coronal pulp tissue 

followed by arrest of the blood after application of ferric 

sulphate 

 

3. Adverse Effects 
 

Ferric sulphate, produces local and reversible inflammatory 

response to oral soft tissues, but no toxic or harmful effects 

have been published in dental or medical literature [10]. 

 

The most common radiographic finding seen was internal 

resorption and calcific metamorphosis [11]. 

 

The findings of internalresorption could be as a result of the 

sub-base used in pulpotomy. Pulpotomy technique with 

ferric sulfate use zinc oxide and eugenol (ZOE) as the sub- 

base. Previous investigations of ZOE as a pulpotomy agent 

have also reported internal resorption to be a common 

finding. Zinc oxide eugenol, when used as a base in 

pulpotomy can come in contact with the highly perfused 

environment of pulp and undergo hydrolysis of the zinc 

eugenolate to yield free eugenol. Direct placement of 

eugenol over vital tissue causes a moderate to severe 

inflammatory response with resulting chronic inflammation 

and necrosis. Chronic inflammation of pulp may can cause 

internal resorption. Therefore, zinc oxide eugenol may not 

be an ideal base for ferric sulfate pulpotomies due to the 

inflammatory tissue response [12]. 

 

Although the exact cause of internal resorption is unknown, 

there is speculation that whatever the precipitating factor, it 

produces a vascular change in the pulp that involves an 

inflammation and the formation of granulation tissue. There 

is an accompanying metaplasia of normal connective tissue 

and macrophages to form osteoclast-like giant multinuclear 

odontoclasts.It can also be due to the variation in the 

pulpotomy technique used or due to lack of predentine[13]. 

 

Radiographic changes can be osseous and dental. Resorption 

in bone, interradicular destruction, external root resorption, 

periapical bone destruction are the osseous resorptive 

changes examined. Whereas, dental changes can be due to 

the kind of medicament used and its pulpal response [14]. 

 

References 
 
[1] Camp JH, Fuks AB. Pediatric endodontics: Endodontic 

treatment fort the primary and young permanent dentition. 

In: Cohen S, Hargreaves KM, editors. Pathways of the 

Pulp. 9th ed. St. Louis 

[2] Smith NL, Seale NS, Nunn ME. Ferric sulfate pulpotomy 

in primary molars: a retrospective study. Pediatr Dent. 

2000;22(3):192–9. 

[3] Nouri S, Sharif MR. Efficacy and safety of ferric chloride 

in controlling hepatic bleeding; an animal model study. 

Hepat Mon. 2014;14(6) doi: 10.5812/hepatmon.18652 

[4] Fischer DE. Tissue management: a new solution to an old 

proble,. Gen denr 1987 may –jun;35(3):178-82 

[5] Eylar EH, Madoff MA, Brody OV, Oncley JL. The 

contribution of sialic acid to the surface charge of the 

erythrocyte. J Biol Chem. 1962; 237: 1992-2000 

[6] Lemon RR, Steele PJ, Jeansonne BG. Ferric sulfate 

hemostasis: effect on osseous wound healing. Left in situ 

for maximum exposure. J Endod 1993 Apr;19(4):170-3. 

[7] Ibricevic H, identification of alpha 2 adrenireceptorsin the 

blood vessels of dental pulp. Int endord j 1991 nov 

24(6):279-289 

[8] Hume WR. The pharmacologic and toxicological 

properties of zincoxide-eugenol. J Am Dent Assoc 1986 

Nov;113(5):789-91 

[9] Ranly DM, García-Godoy F. Reviewing pulp treatment for 

primary teeth. J Am Dent Assoc 1991 Sep;122(10):83-5 

[10] Fei AL, Udin RD, Johnson R: A clinical study of ferric sul- 

fate as a pulpotomy agent in primary teeth. 

PediatricDentistry13:327-332,1991. 

[11]  Fuks AB, Holan G, Davis JM, Eidelman E: Ferric sulfate 

versus dilute formocresol in pulpotomized primary molar: 

long-term follow up. Pediatric Dentistry 19:327-330, 1997. 

[12] Magnusson B: Therapeutic pulpotomy in primary molars- 

clinical and histological follow-up. Odontol Revy 22:275- 

289, 1971. 

[13] Lee L: Inflammatory lesions of the jaws. In Oral 

Radiology, Principles and Interpretation, 4th Ed. SC 

White, MJ Pharoah EDS. Philadelphia: CV Mosby Co, 

2000, p 328 

[14] Willard RM: Radiographic changes following formocresol 

pulpotomy in primary molars. ASDC J Dent Child 43:414- 

415, 1976.   

Paper ID: ART20172832 1104 

www.ijsr.net
http://creativecommons.org/licenses/by/4.0/



