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SUMMARY
The pulp of primary teeth is identical morphologi-

cally and physiologically to that of permanent teeth and it
is capable to answer to pathological stimuli by producing
tertiary dentin. When the inflammation of the pulp is in
its reversible stage vital methods of treatment are indicated
in order to stimulate the healing processes in it and pro-
tect its vitality. In Bulgaria the most popular method of
treatment of inflammation diseases of the pulp in primary
dentition is the mortal amputation. The biological way of
treatment is not very common even in cases where there
are indications for it.

Purpose: The aim of this paper is to present the
approbated by us protocol for application of direct pulp
capping for treatment of reversible pulpitis in primary teeth.

Material and methods: On the base of world expe-
rience and our contemporary meta- analysis of the re-
searches published in the last 15 years concerning the prob-
lems of diagnostics. We determined clinical and radio-
graphic diagnostic criteria for reversible pulpitis in primary
teeth and indications for application of direct pulp capping
as a method of treatment. We give clinical steps for appli-
cation of the method and summarized the clinical and ra-
diographic criteria for success after treatment.

Results/conclusion: We gather all the information for
applying direct pulp cappingfor treatment of reversible
pulpitis   in primary dentition. We offer the method of di-
rect pulp capping as a clinical protocol “step by step” and
illustrated by scheme which can be useful for students and
dentists in their everyday practice.
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Direct pulp capping is a method of treatment of in-
flammation diseases of the pulp in their reversible stage.
The aim is to preserve the life of the pulp by stimulating
healing processes in it. [1, 2, 3, 4]. Contemporary guide-
lines of pediatric dentistry [3, 4, 5, 6] and high number of
scientists working in this sphere describe the method as ap-
plicable for traumatically opened pulp of temporary and
permanent teeth or incidentally opened pulp during cav-

ity preparation [1, 6, 7, 8].The method is not recommended
for caries pulp exposure and the most common reason for
that is the rapid progression of the developed inflamma-
tion [9 - 12]. An analysis of the specialized literature un-
ravels also the fact that some unsuccessful results of this
method are probably due to the absence of consensus on
the exact technique of application [13]. Some authors rec-
ommend the treatment method only in cases of expected
physiological exfoliation of the treated primary tooth in
the next one to two years [2, 14,]. National association of
pediatric dentists in Bulgaria in its consent comment that
the direct pulp capping is not suitable for carious opened
pulp with reversible pulpitis but recommend more investi-
gations in this direction which could change the current
opinion [8].

A lot of specialist in the last 15 years work and pub-
lish interesting result for successful application of direct
pulp capping in primary dentition. The success rate is be-
tween 80% and 100% and this gives reason for more stud-
ies in this scientific direction [7, 15 - 27].

The aim of this paper is to present the approbated
by us protocol for application of direct pulp capping for
treatment of reversible pulpitis in primary teeth.

Presence of clinical protocol:
All clinical and radiographic criteria in the proto-

col are summarized from information obtained on the base
of contemporary meta-analysis of clinical and radiographic
criteria which specialists are using to diagnose reversible
pulp inflammation in primary teeth and which are defined
as criteria for choosing direct pulp capping as a treatment
option [15].

 Presented clinical protocol “step by step”is a result
of our clinical experience and long term studies which are
published and still followed-up [7, 15, 23, 25, 26, 27].

We used caries detector in our clinical studies for
differentiate infected (carious) from affected (deminera-
lized) dentin (fig. 1). Infected dentin lights up in bright red
(intensive red) after use of the detector but the affected den-
tin lights up in light red and the healthy dentin – in green
color.
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Fig. 1. Caries Detector Facelight (W&H) Fig. 2. Scheme of the technique of direct pulp cap-
ping “step by step”

As a pulp capping material we used mineral triox-
ide aggregate (MTA) which is recommended and applied
in many newly published scientific studies. The success
rate registered by us was 82,5% after period of two years
follow-up [1, 15, 23 - 29].

Clinical Protocol:
1. Indications: reversible pulpitis
2. Diagnostic criteria:

• Subjective:

° Primary tooth with large carious lesion;

° No history of past or present spontaneous/
night pain;

° Possible provoked pain by chewing which
goes away after removal of the irritant.

• Objective:

° Visually a primary tooth with large carious
lesion (criteria determined by consent of National associa-
tion of pediatric dentists in Bulgaria (8);

° No visually observed communication with
the pulp ( fig.2 –A);

° No pathological mobility or pain by percus-
sion;

° No swallow, redness, sinus tract or abscess
in the surrounding soft tissues.

• Radiographic criteria: periapical or bitewing X-
ray

° Deep Carious lesion close to the pulp horn,
or it may seem that there is no dentin barrier;

° Lack of pathological resorption in fur cal
and apical regions;

° Lack of pathological external or internal
root resorption;

° Physiological resorption no more than 1/3
of the normal root length.

3. Direct pulp capping “step by step”(Fig.2):

° Local anaesthesia;

° Isolation (cofferdam or cotton rolls);

° Excavation of the infected/carious dentin
from the cavity walls, especially dentin-enamel junction
with round bur/spoon excavator till reaching healthy den-
tin-it lights up in green with caries detector (fig.2-B); when
cleaning the pulp wall before reaching the moment to con-
trol the excavation process with caries detector the pulp is
opened; the anaesthesia allows us to have a good control
on cleaning the infected dentin which is obligatory for ap-
plying direct pulp capping method.

° Pulp exposure (till 1 mm in diameter) is
cleaned with physiological solution;

° Control of bleeding should be done in 1-2
min.;

° Pulp exposure is covered with MTA (fig. 2-
C);

° The pulp capping material (MTA) is covered
with glassionomer cement (fig. 2-C);

° The cavity is finished with aesthetic resto-
ration (fig. 2-C).

4. Follow up period:

° Control check–ups are scheduled for 6
mounts, 1 year and 2 years after treatment.

• Clinical criteria for success:

° Lack of pain;

° Lack of fractures of the obturation or sec-
ondary caries around the edges;

° Lack of swallow, redness, fistula or abscess
of the surrounding soft tissues;

° Lack of pathological mobility of the tooth.
• Radiographic criteria for success:

° Presence of formed reparative dentin (calci-
fying fibrous bridge) on the side of the communication with
the pulp ( if there is no evidence for formed tertiary dentin
the case is not classified as a failure);

° Normally continuing physiological root
resorption;

° Lack of pathological external or internal
root resorption;

° Lack of pathological changes in furcal or
periapical regions.
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CONCLUSION:
Clinical protocol for method of direct pulp capping

aims to present the technique “step by step” and in this
way to encourage its application in everyday dental prac-
tice. Proper diagnose and strictly implementation of the
clinical steps, illustrated on the proposed by us scheme,
are extremely important for the final success. We recom-
mend the method of direct pulp capping as an alternative
in treatment of reversible pulpitis in primary dentition. The
clinical protocol may be used successfully by students of
dental medicine and dentists in their regular practice.

REFERENCES:
[PubMed]

18. Caicedo R, Abbott PV, Alongi
DJ, Alarcon MY. Clinical, radiographic
and histological analysis of the effects
of mineral trioxide aggregate used in
direct pulp capping and pulpotomies
of primary teeth. Aust Dent J. 2006
Dec;51(4):297-305. [PubMed]

19. Demir T, Cehreli ZC. Clinical
and radiographic evaluation of adhe-
sive pulp capping in primary molars
following hemostasis with 1.25% so-
dium hypochlorite: 2-year results. Am
J Dent. 2007 Jun;20(3):182-8.
[PubMed]

20. Garrocho-Rangel A, Flores H,
Silva-Herzog D, Hernandez-Sierra F,
Mandeville P, Pozos-Guillen AJ. Effi-
cacy of EMD versus calcium hydrox-
ide in direct pulp capping of primary
molars: a randomized controlled clini-
cal trial. Oral Surg Oral Med Oral
Pathol Oral Radiol Endod. 2009
May;107(5):733-8. [PubMed]

21. Fallahinejad Ghajari M,
Asgharian Jeddi T, Iri S, Asgary S. Di-
rect pulp-capping with calcium en-
riched mixture in primary molar teeth:
a randomized clinical trial. Iran Endod
J. 2010 Winter;5(1):27-30. [PubMed]

22. Fallahinejad Ghajari M,
Asgharian Jeddi T, Iri S, Asgary S.
Treatment outcomes of primary molars
direct pulp capping after 20 months:
a randomized controlled trial. Iran
Endod J.  2013 Fall;8(4):149-52.
[PubMed]

23. Kabaktchieva R., Gateva N.
Success of Direct Pulp Capping and
Partial Pulpotomy of Primary Teeth us-
ing MTA. IJSR. 2015 Feb;4(2):287-
291

24. Kotsanos N, Arapostathis KN,
Arhakis A, Menexes G. Direct pulp



/ J of IMAB. 2016, vol. 22, issue 4/ http://www.journal-imab-bg.org 1351

capping of carious primary molars. A
specialty practice based study. J Clin
Pediatr Dent. 2014 Summer;38(4):307-
12. [PubMed]

25. Milcheva N. Direct pulp cap-
ping with mineral trioxide aggregate
in primary teeth: 2 year follow – up.
IJSR. 2015 Mar;4(3):1039-1042

26. Milcheva N, Kabaktchieva R.
Direct Pulp Capping with MTA in pri-
mary molars with reversible  pulpitis.

Address for correspondence:
Nina Ivanova Milcheva, PhD
Department of pediatric dentistry, Faculty of Dental Medicine, Medical University,
Varna,
84, Tsar Osvoboditel str., 9000 Varna, Bulgaria.
Phone number: +359 888 303618
E- mail: nini_m@abv.bg

24-th Annual Assembly of IMAB,
Varna. 15-18 may 2014. PD22.

27. Tuna D, Olmez A. Clinical
long-term evaluation of MTA as a di-
rect pulp capping material in primary
teeth. Int Endod J.  2008
Apr;41(4):273-8. [PubMed]

28. Milcheva N, Kabaktchieva R.
Contemporary methods for treatment of
the pulp of primary teeth. Vital pul-

potomy. Pulp capping materials. Re-
view –part 2. Savr stomatol. 2015; 46
Suppl1):35-47. [in Bulgarian]

29. Kabaktchieva R, Krasteva A,
Mitev S. Partial pulpotomy of a pri-
mary tooth through application of min-
eral trioxide aggregate (MTA) – prob-
lems and solutions in a case of a child
with atopy. Savr stomatol. 2011;
42(Suppl 1):41-53. [in Bulgarian]

Please cite this article as: Milcheva N, Kabaktchieva R, Gateva N. Direct pulp capping in treatment of reversible pulpitis
in primary teeth- clinical protocol. J of IMAB. 2016 Oct-Dec;22(4):1348-1351.
DOI: http://dx.doi.org/10.5272/jimab.2016224.1348

Received: 25/06/2016; Published online: 19/10/2016


