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INTRODUCTION

Pulp capping is defined as “treatment of an
exposed vital pulp by sealing the pulpal wound
material
formation of reparative dentin and main-

with a dental

2006; Vol. 3, No. 2

Abstract:

Statement of Problem: Mineral trioxid aggregate (MTA) cement is widely used for
root-end filling, pulp capping, perforation repair and other treatments in endodontics.
Investigations have shown similar physical and chemical properties for Portland cement
(type 1), Root MTA and ProRoot MTA.

Purpose: The aim of this in vivo study was to evaluate the reaction of dog canine pulp
after pulp capping with Root MTA and Portland cement versus ProRoot MTA.
Materials and Methods: All four canines from fifteen healthy dogs, 12-18 months of
age, were mechanically exposed via buccal class V cavities under aseptic conditions.
MTA, Portland cement and Root MTA were prepared according to the manufactures’
instructions and placed in the cavities. Tricresol formalin was used in the control group.
After 4, 8 and 12 weeks, the animals were sacrificed and the teeth were fixed and
processed for light microscopic analysis. The presence and thickness of the dentinal
bridge and the degree of inflammation were evaluated. Data were submitted to Mann-
Whiteny and Kruskal Wallis tests for statistical analysis.

Results: No statistically significant difference was found in the presence and thickness
of the dentinal bridge, and the degree of inflammation between Root MTA, Portland
cement and ProRoot MTA (P>0.05).

Conclusion: Root MTA, Portland cement and ProRoot MTA showed similar
comparative results when used as direct pulp capping materials. The results of this study
support the idea that Portland cement and Root MTA have the potential to be used in
clinical situation similar to those in which ProRoot MTA is being used.

Key Words: Pulp capping; Dentinal bridge; ProRoot MTA; Root MTA,; Portland
cement
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tenance of a vital pulp” [1]. Capping of the
exposed pulp is indicated for reversible pulp
tissue injury after physical or mechanical
trauma on developing or mature teeth. The
removal of the injurious challenge, the control

to facilitate the
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of infection and the cytotoxic and biological
properties of the capping material are critical
factors influencing the treatment prognosis [2].
An effective pulp capping material should be
biocompatible, provide a biological seal and
prevent bacterial leakage [3]. The main goals
of the application of a pulp capping material
are to induce dentinal bridge formation by
pulp cells and to maintain pulp vitality [1].
Recently MTA has been developed to seal
pathways of communication between the root
canal system and the external surface of the
teeth [4]. MTA has been used as a capping
material in mechanically exposed pulps, for
completion of root development in immature
teeth and to repair root perforations [5].
Several in vitro and in vivo studies have
shown that MTA prevents microleakage, is
biocompatible and promotes regeneration of
the original tissue when placed in contact with
dental pulp or periradicular tissues [2,3,6-11].
Wucherpfennig and Green [12] reported that
both MTA and Portland cement seem almost
identical macroscopically, microscopically and
by x-ray diffraction analysis. They also
demonstrated apposition of reparative dentin,
when the material was used for direct pulp
capping in rat teeth. Estrella et al [13] showed
that Portland cement contains the same
principle chemical elements as MTA, except
that MTA also contains bismuth. Holland et al
[14] studied the rat subcutaneous connective
tissue response to implanted dentin tubes filled
with MTA, Portland cement and calcium
hydroxide and found very similar mechanisms
of action. Saidon et al [15] also demonstrated
that MTA and Portland cement have
comparative biocompatibility.

Another material called Root MTA that is
claimed to be similar to MTA has been
produced in Tabriz, Iran [16].

The purpose of this study was to investigate
the properties of Iranian-made Root MTA and
Portland cement and to compare them with
ProRoot MTA when used as pulp capping
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materials in intact dog canines.

MATERIALS AND METHODS

In this experimental study, fifteen healthy
mature 12-18 month-old male dogs of Iranian
mixed race were initially selected. The
experimental protocol was approved by the
Animal Care Committee at Tehran University
of Medical Sciences. The animals were
anesthetized with ketamine hydrochloride (30
mg/kg; Fort Dodge Animal Health, Fort
Dodge, lowa) and 2% aceperomazine maleate
(0.05 mg/kg; Aveco Co., Inc.,Fort Dodge, IA).
Intact canine teeth from both jaws with healthy
periodontium were used. The teeth were
isolated with cotton rolls, polished and washed
with 0.5% chlorhexidine. Buccal class V
cavities were prepared by inverted carbide bur
#31 (Tiz Kavan, Iran) and the pulps were
exposed with a size 0.5 round bur in an air
turbine with water spray. The pulp wound was
carefully irrigated with sterile saline until the
bleeding stopped in order to avoid the
formation of a blood clot.

The exposed pulps were capped with ProRoot
MTA (Dentsply, Tulsa Dental, Tulsa, OK,
USA), Root MTA (Tabriz , Iran) and Portland
cement type | (Tehran Cement Factory) after
being mixed with distilled water to provide a
sandy mixture. The materials were placed on
the exposure sites and light pressure was
applied with a wet cotton pellet to contact of
material with the pulp. The cavities were
immediately restored with amalgam (Cina,
Faghihi Co, Iran). The thickness of the
amalgam was 2 mm. (Fig. 1).

Forty-five teeth were randomly allocated to the
three ProRoot MTA, Root MTA and Portland
cement groups, 15 teeth in each group. The
control group also consisted of 15 teeth.

After 4, 8 and 12 weeks the animals were
sacrificed using the vital perfusion technique
[17]. The jaws were immediately dissected and
the teeth were fixed in 10% buffered formalin
and processed for light microscopic analysis.

2006; Vol. 3, No. 2



Razmi et al.

Pulp Reaction to Root MTA, Portland Cement and ProRoot MTA

The teeth were demineralized for 40-50 days
in 35% formic acid and embedded in paraffin.
Serial sections 6 um thick were cut
labiolingually through the exposure sites and
stained with hematoxylin-eosin. The amalgam
was gently removed before sectioning.

An oral and maxillofacial pathologist studied
the images taken from the slides under a light
microscope  (olympus4l-olympus; Japan)
without knowledge of the source of the
specimens. The degree of inflammation,
presence of a dentinal bridge and its thickness
were assessed for all specimens. The
histologic evaluation of the pulp was carried
out according to ISO 7405 with minor modi-
fication. From the serial sections cut through
the cavity, five evenly spaced sections were
selected and the inflammatory infiltrate in the
superficial tissues and the deeper pulp were
graded separately on the following scale: 0: no
inflammation; 1: mild inflammation; 2:
moderate inflammation; 3: severe inflamma-
tion; For each tooth, dentinal bridge form-
ation was evaluated according to the method
proposed by Fitzgerald and Heys [18].

The data were submitted to Mann-Whiteny
and Kruskal Wallis tests for statistical
analysis.

RESULTS
Two of the 15 dogs died of unrelated causes

Fulp

Tesat or control
tnaterial

Amalgam

Fig. 1: Schematic model of prepared sample.
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Table I: Degree of inflammation after 4, 8 and 12
weeks.

Inflammation (%)

Time Total
mild  moderate severe

4 week 6 (50) 3(25) 3(25) 12 (100)

8 week 8 (68) 2 (16) 2(16) 12 (100)

12week  13(87)  2(13) 0(0) 15 (100)

Total 27(71)  7(17) 5(12) 39 (100)

on the 4th and 8th week of the study period,
leaving 13 animals for evaluation. Considering
that four teeth were used in each dog, the total
number of investigated teeth were 52.

The Kruskal Wallis test showed no statistically
significant differences (P=0.07) in the degree
of inflammation between MTA, Root MTA
and Portland cement.

Presence and thickness of the dentinal bridge
also failed to demonstrate a significant
difference (P=0.09) between the 3 studied
materials (Fig. 2).

The 12-week group revealed a greater
thickness of the dentinal bridge and a lesser
degree of inflammation (Tables I and II).

DISCUSSION

Many clinical and experimental studies have
shown that mature dental pulp cells possess
the ability to differentiate into a specific cell
lineage forming tubular dentin in the absence
of bacteria. Microorganisms are the main
irritants of the dental pulp and periodontium
[2,19,20].

Table 11: Thickness of dentinal bridge after 4, 8, and 12
weeks.

Thickness (%)

Time Total
Thin  Moderate Thick

4 week 3(25) 6 (50) 3(25) 12(100)

8 week 3(25) 5 (42) 4(32) 12(100)

12 week 2 (13) 5(33) 8(54) 15(100)

Total 8 (20) 16 (41) 15(39) 39(100)
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Fig. 2: erog'ra
MTA,; arrows show the newly formed hard tissue sealing at the exposure site (x25).

The dentinogenic potential can be induced
directly as a specific biological effect of the
capping material on pulpal cells, or as a part of
the wound healing mechanism in the trauma-
tized pulp [2]. Several studies have reported
excellent results when using MTA over
exposed pulps [2,3,11,12,21,22]. The ability of
MTA to induce the formation of a dentin
bridge may be due to its excellent sealing
ability or biocompatibility [2]. Investigators
demonstrated that Portland cements (type I)
and MTA have similar physical, chemical and
antimicrobial effects [12,13].

The present study was designed to evaluate the
degree of pulpal inflammation and the dentin-
producing ability of odontoblasts under MTA,
Root MTA and Portland cement. Results
showed no statically significant differences in
the degree of inflammation and the presence
and thickness of the dentinal bridge between
the studied pulp capping materials.

Holland et al [23] reported that MTA and
Portland cement show similar comparative
results when used in direct pulp protection
after pulpotomy of dog teeth. Wucherpfennig
and Green [12] showed that MTA and
Portland cement can stimulate the apposition
of reparative dentin when used as a direct pulp
capping material in rat teeth. Zarabian et al
[24] reported similar histological findings on
the biocompatibility of root MTA, ProRoot
MTA and Portland cement (type 1) as a
retrograde material in the canines of cats.
Moreover, Sharifian et al [25] obtained similar
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f anine (H & E), 12 weeks after tat

results when evaluating the cytotoxicity of
Root MTA, Portland cement and MTA.
Zarabian et al [26] demonstrated identical
microleakage properties in MTA, gray and
white ProRoot MTA, Root MTA and Portland
cement (type ). Also, Razmi et al [27]
evaluated the tissue reaction of MTA, Root
MTA and Portland cement (type 1) in the
mandible of cats and obtained similar results.

CONCLUSION

The results of the current investigation support
the idea that Portland cement and Root MTA
have the potential to be used in clinical
situations similar to those in which MTA is
being used. However in order to replace MTA
with Root MTA and Portland cement as more
suitable and less expensive materials further
studies with larger sample size are suggested.
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