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ABSTRACT  

Keeping the pulp's vitality must be the dentist's first priority. The purpose of this study is to compare two 

types of dental materials frequently used in the dental office for non exposed  pulp healing (indirect capping): 

calcium hydroxide and MTA.  We compared radiological and clinical findings of the dentine bridge formed after six 

months of indirect capping. Material and Method: 13 patients were treated in the Department of Caryology and 

Restorative Odontology of the Dental Faculty, University of Medicine and Pharmacy "Gr. T. Popa" Iasi for the 

conservative treatment of multiple decays. They had pulp dressing by indirect pulp capping technique.Results: MTA 

dressing (indirect pulp capping technique) is associated with 55% of the success meanwhile the use of calcium 

hydroxide is associated with 60% succes rate. Conclusions: Choosing indirect pulp capping techique was based on a 

careful pulp diagnosis, which was supported by the history of pain and clinical and radiographic findings. This study 

showed the efficacy of the mineral trioxide aggregate (MTA) and calcium hydroxide for maintaining the pulp 

vitality, compying with a good technique and with good cooperation of the patient. 
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INTRODUCTION 

When caries are deep, each dentist 

face the question of how to do best: is it better 

to remove all carious dentin regardless of 

consequences on the pulp, or to stop and not 

expose the pulp? (1). Pulp vitality preservation 

should be the first concern to the dentist 

because it is one of the main factors to 
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maintain as many teeth as possible on the 

dental arch, presuming the lifetime is 

extended. (2). Vitality of the dental pulp is 

essential for the long-term survival of the 

teeth. The purpose of vital pulp therapy is to 

maintain healthy pulp tissue by removing 

bacteria from the pulp-dentinal complex. 

The ultimate goal of indirect pulp 

capping is to stop the caries process by 

promoting the  dentin sclerosis and stimulation 

of the repairing dentin by stopping the 

demineralization, while maintaining pulp 

vitality (3). This method of treatment has the 

role of protecting the primary odontoblasts 

and promoting the formation of reactive 

dentinat the pulp-dentin junction (4,5).  

Another important advantage of 

preserving the pulp vitality is the protective 

resistance to the masticatory forces compared 

to a tooth that is root canal treated (6). It has 

been reported that the survival rate of 

endodontically treated teeth is not as good as 

that of vital teeth, especially the molars (7). 

Therefore, vital pulp should be kept if 

possible. In addition, bacterial presence is 

always detectable after decayed dentin 

cleaning, which may be detrimental to the 

pulp in the event of a profound lesion. The 

pulp protection ensures the destruction of the 

last germs present in the vicinity of the pulp 

(8).  

The purpose of this study is to 

compare two biomaterials cements commonly 

used in the dentist's office for indirect pulp 

capping, calcium hydroxide and MTA. Then, 

we will study the radiological and clinical 

findings of the dentine bridge formed over a 

period of six months after the indirect pulp 

capping.  

MATERIAL AND METHOD 

The 13 patients selected for this study 

were treated at the Department of Caryology 

and Restorative Odontology of the Faculty of 

Dentistry, University of Medicine and 

Pharmacy "Gr. T. Popa" Iasi for the 

conservative treatment of multiple caries; The 

patients age was ranging from 30 to 50 years 

The mandatory criteria for treatment 

were as follows: the absence of the opening of 

the pulp chamber, the tooth treated must be 

vital without any or small painful symptoms. 

Patient motivation and good oral hygiene are 

essential for the indirect pulp capping succes. 

Pulp diagnosis status should take into account 

the past tooth history, clinical examination, 

clinical vital tests, and radiographic 

examinations. All this provide information of 

the exact extent of carious lesion, dentin 

thickness, and pulp topography. The patients 

completed the informed consent for all of the 

treatment procedures as well as any possible 

failures of the treatment. An example of the 
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procedure performed on the patient group is 

presented below. On the clinical examination 

of the 33 years old female patient (MN) we 

found several deep tooth decays on both lower 

and upper teeth, as well as some old fillings 

along with missing teeth in the posterior arch. 

  

Fig. 1 First appointment check-up – clinical 

status. Multiple deep decays of the frontal and 

lateral maxillary teeth. 

Fig. 2 Initial panoramic x-ray. 

 

We started with the treatment of the 

deep carie on lower right second premolar. 

The crown morphology of this tooth was 

almost completely destroyed, but its vitality 

was  kept. The patient did not report any 

previous pain. Before considering the indirect 

pulp capping procedure, we had to make sure 

that pulp parenchyma is vital. The sensitivity 

was confirmed by the thermal vitality test 

(cold test). The tooth percussion wasn’t 

painful. There was no exaggerated pain to the 

vital test and the sensibility quickly 

disappeared after the stimulus was eliminated. 

We also performed a pery-apical x-ray to 

hightlight the thickness of residual dentin as 

well as the morphology of the pulp chamber 

(Fig. 3) 

 
 

Fig.3 X-ray at 45 to hightlight the thickness of 

residual dentin as well as the morphology of 

the pulp chamber 

Fig.4 Deep caries lesion of the lower right 

second premolar. 
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The carious tissue removal was 

performed from the periphery to the center of 

the lesion (the peripheral walls first, and then 

the pulp chamber wall) to minimize the risk of 

infection in the case of pulp exposure. The 

infected dentin of the cavity walls was 

removed with an excavator followed by a 

round carbide burr at low speed, suited to the 

cavity's size.Some infected dentin was left in 

place in order to avoid the pulp exposure (Fig. 

5). 

Then, we isolated the operation field 

with cotton roll, prepared the calcium 

hydroxide and dressed the pulp chamber 

adiacent wall. (Fig. 6). 

  

Fig. 5 With round burr we removed the 

infected dentin and with low speed hand piece 

at 45. 

 

Fig. 6 Calcium Hydroxide placed into the 

cavity of 45 

 

For the crown fillling we choose the 

glass ionomer cement that has good 

mechanical strength, release fluorine, has 

bactericidal properties and remineralizes the 

underlying dentine (fig.7). 

The same patient had upper left first 

incisor treated for a deep decay. This carious 

lesion affected the mesial wall of the tooth and 

a portion of its incisor margin (Fig. 8). Pulp 

vitality was evaluated using the cold test. 

  

Fig.7 Glassionomer cement for crown filling at 45 Fig. 8 Deep proximal carious lesion at 21. 
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A periapical x-ray showing the volume 

of the pulp chamber, the thickness of residual 

dentin, and the pulp chamber morphology 

(Fig.9). 

The removal of the affected dentine 

was performed using the low speed hand piece 

and a round burr. We prepared the calcium 

hydroxide and lined the bottom of the cavity 

(Fig.10); the coronary filling was made with 

glassionomer cement. 

  

Fig.9 Periapical x-ray at 21-23 

 

Fig.10 Infected dentin debridment and 

application of the calcium hydroxide layer at 12 

 

The same patient had upper right 

second incisor treated for a deep decay 

(Fig.11) using the MTA cement this time. 

There was no pain detected. 

According to the manufacturer's 

instructions for MTA +, the powder was 

mixed with the liquid (Fig. 12). The stuff we 

prepared was a granular paste of 

heterogeneous consistency. 

 

 

Fig.11 Deep caries on the upper right second 

incisor. 

 

Fig.12 Application of MTA in the cavity. 
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The paste was inserted into the cavity 

and placed on the pulp wall with a thickness 

of about 2 mm. It was then coated with 

glassionomer cement (Fig. 13). 

 

 

Fig. 13 Preparation of the 

glassionomer cement and its 

insertion into the cavity. 

 

RESULTS 

According to the clinical examination 

and the vitality cold test, the vitality of the 

premolar is intact and the pulp inflammation 

has disappeared. We also notice the 

strengthening and mineralization of the dentin, 

which was soft and fragile (Fig.14). 

Finally, according to the radiological 

examination, we can observe a 

remineralization of the dentin and the 

formation of the dentine bridge inside the pulp 

(Fig.15). 

  

Fig.14 Crown filling removal and dentin 

mineralization. 

 

Fig.15 Periapical x-ray of the lower right 

second premolar three months after indirect 

pulp capping and application of a new layer of 

calcium hydroxide.  
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Then the final restoration of the tooth 

was carried out by reconstituting its natural 

morphology with esthetic materials such as 

composite (Premise, Kerr) (Fig.16). 

 

Fig.16 The final appearance of 

the restoration made with Premise Kerr. 

 

The absence of clinical signs and 

symptoms (pain, discomfort) indicated a 

favorable prognosis of treatment. The success 

of the indirect pulp capping was evaluated 

using vitality tests. Preserving the pulp vitality 

is a challenge and also a real therapeutic 

strategy. Our results have shown that indirect 

pulp capping with MTA is associated with 

55% of the success rate (Fig.17), and the use 

of calcium hydroxide is associated with 60% 

(Fig.18). 

  

Fig.17 Succes rate for MTA 

 

Fig.18 Succes rate for calcium hydroxide 

 

 

 

DISCUSSIONS 

Preserving the tooth pulp restricts 

structural and biological changes that weaken 

the tooth, maintain the defense functions that 

stop the bacterial penetration and finally 

maintain the regenerative potential of the 

dentin-pulpal complex (2). It has been shown 

that capping materials play a vital role in the 

successful regeneration of the dentin-pulp 

complex. Pulp capping materials have not 

only the sealing effects but also biological 

succes 55% eșec 30% 

 abandon 
15% 

MTA  

succes eșec  abandon

 succes 60% 
 abandon 

20% 
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properties such as biomineralization, which 

leads to the regeneration of the dentin-pulp 

complex (9).  

The neoformation of a dentine bridge 

corresponding to a repair of the dentine 

appears to be related to the placement of the 

dressing materials (10). Calcium hydroxide 

has long been considered the reference 

material for this type of therapy (11).  

In 1983, Garcia, quoted by Fava and 

Saunders, considers that calcium hydroxide is 

the best medicine for maintaining the pulp 

vitality and leading to the formation of hard 

tissues (12). Thus, by the end of the 20th 

century, calcium hydroxide was considered 

the "Golden Standard" for the pulp. Calcium 

hydroxide has excellent antibacterial 

properties (13). One study found a 100% 

reduction in pulp infection associated 

microorganisms after one hour of contact with 

calcium hydroxide (14).  

Nowadays, the development of new 

materials on the market allows for a wider 

choice in the pulp treatment. Currently, 

calcium hydroxide is still the most widely 

used drug in the world in dentistry (15). 

Previous studies confirmed a visible 

radiographic increase in mineral content at the 

site of deep carious lesion, especially at a 6-

month postoperative interval (16). But, a 

better understanding of the multiple 

physiopathological processes in the pulp-

dentin complex has allowed the development 

of materials such as the Mineral Trioxide 

Aggregate (MTA), introduced on the market 

in 1998. 

A number of studies have evaluated 

the caries lesions in which the affected dentin 

was debrided only partial. An initial clinical 

and microbiological assessment of the carious 

lesion was performed, the carious dentine was 

partially removed in order to avoid pulp 

chamber opening and a sealant and temporary 

filling was applied for a period of 4-12 

months, then the tooth was re-evaluated. 

Invariably, these studies find that the color of 

the lesion has changed from light brown to 

dark brown, the consistency of the dentin has 

changedfrom soft and damp into rough and 

dry, the number of streptococus mutans and 

lactobacilli has been significantly reduced, and 

radiographs have shown less radiolucency (17, 

18, 16, 19). The good clinical success rates of 

the pulp indirect capping are related to the 

newly formed dentin thickness. Previous 

studies confirmed a radiographic increase in 

mineral content at the site of the deep carious 

lesion, especially at a 6-month postoperative 

interval (16). In a study by Maltz et al. (19), 

increased radiopacity was observed mainly in 

the first 6-7 months (no change in radiopacity 

between 6-7 and 36-45 months), a decrease in 

radiolucent area and placement of repair 
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dentin, after indirect pulp capping. In the 

study by Leye Benoist et al. (2012) (20), the 

mean thickness of the dentin bridge was 

evaluated on a x-ray at 3 and 6-month post-op. 

Average thicknesses were 0.235 mm and 

0.121 mm for MTA and calcium hydroxide. 

For the crown filling, a zinc-eugenol 

oxide cement has long been used. This cement 

has   antibacterial and anti-inflammatory 

properties due to eugenol, but glass ionomer 

cements are preferred today for better 

mechanical strength, relative insolubility and 

especially the release of fluoride, having both 

antibacterial and remineralization proprieties 

for the underlying dentine (21).  

 Schwendicke et al. (2013) (22) 

highlights that the long-term cost of a tooth 

whose vitality has been preserved by MTA 

capping is, on average, inferior to a toothroot 

canal treated.  Statisticallyspeaking, this non-

vital tooth will require reintervention and 

premature extraction. But MTA high cost and 

the extended setting time  restricts its daily use 

as a pulp capping.  

CONCLUSIONS 

Today, preserving pulp vitality is the 

therapeutic choice in conservative odontology. 

Conservative dental pulp treatment reduces 

the need for more invasive treatment. 

Choosing the pulp indirect capping treatment 

was based on a careful diagnosis, which was 

supported by the assessment of the pain 

history and the clinical and radiographic 

findings.This study showed the efficacy of the 

mineral trioxide aggregate and calcium 

hydroxide in maintaining pulp vitality with 

respect to the technique and with good 

cooperation of the patient. 
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