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Review of pulp therapy in primary teeth
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Abstract

Introduction: It is extremely important for the dentist the knowledge
of the signs and symptoms caused by inflammation of the pulp of
primary tooth, especially when the issue is either to keep or extract
it. Objective: To develop a guide to assist dentists in the diagnosis
and management of pulp therapy of primary teeth. Methodology:
The protocols of the American Association of Pediatric Dentistry
(reviewed in 2009), the British Society of Pediatric Dentistry (reviewed
in 2006) and Cochrane Library (August of 2011) were sought for
the best evidence to assist managers and professionals in the most
appropriate decisions for their patients. Conclusion: Regardless of
the decision concerning to the primary tooth and to the different
treatment modalities, attention should be directed to the prognosis
of the tooth in question, by restoring its health and function.
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Introduction and methodology e Keep the tooth: systemic factors that

contraindicate extraction (risk of bleeding, as in

The first decision regarding to the primary the case of hematological diseases, uncontrolled

tooth should be either to keep it or extract it. For cardiac abnormalities or without prior medical

standardization, the signs and symptoms caused contact); agenesis of the permanent tooth, and

by pulp inflammation are history of spontaneous thus preserving the space for the eruption of
pain, especially at night; pain when chewing; fistula; the permanent teeth.

history or increasing of swelling in the face, need e Extraction: patient at risk for systemic infection,
for analgesics. e.g., endocarditis or immunosuppressed



patient (see protocol for antibiotic prophylaxis);
non-restorable tooth; more than 2/3 of root
resorption; acute infection.

Types of treatment (table I):

1. Indirect pulp capping (level of evidence B —
descriptive retrospective or well-conducted studies):
The goal of the treatment is to stop the progression of
caries and form a reactionary dentin. It is indicated
in carious lesions without signs and symptoms of
pulpal pathology. All caries at the enamel-dentin
junction should be removed. The caries should be
removed by using hand curettes or excavators. The
soft carious tissue from the bottom wall should
be carefully removed to avoid the pulp. Sealing of
the cavity with either glass ionomer or zinc oxide-
eugenol cement. A superficial resin sealing should
be performed to prevent leakage. A success rate of
90% in maintaining the tooth is expected, without
signs and symptoms, during a period of 3 years.
2. Direct pulp capping (level of evidence C - lack
of good quality study. Based on clinical experience
or expert consensus): very limited technique which
has been not normally indicated in primary molars.
The aim is to form a dentinal bridge in the pulp
exposure site. It may be attempted in small traumatic
pulp exposures. During the procedure, the bleeding
should be controlled with cotton pellet moistened
with saline solution, followed by the application of
a calcium hydroxide paste or MTA and sealing of
the crown . The prognosis is generally poor.

3. Pulpotomy (evidence A and B - meta-analysis:
controlled randomized clinical trials): it consists
in removing the coronal pulp and maintaining the
root pulp. The coronal pulp irreversibly inflamed
is removed and the root pulp reversibly inflamed is
preserved. It is indicated in asymptomatic teeth or
with transitory pain, without signs of periradicular
pathology. Preferentially, the coronal pulp should
be removed with hand curettes or large burs at
low speed. The hemostasis is obtained by gently
applying a sterile cotton pellet moistened in saline
(about 4 minutes). Pulp medication can be performed
with 15.5% iron sulfate for 15 seconds, followed by
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washing and drying; 20% formocresol for 5 minutes
is applied to fix the root pulp; MTA on the root
pulp; layer of calcium hydroxide, p.a., directly on
the pulp. Next, the restoration with glass ionomer
or zinc oxide-eugenol cement and sealing with
adhesive or metallic restoration is carried out. Some
studies showed that the success rates with the use
of calcium hydroxide are smaller than those of the
other materials.

4. Desensibilization of the pulp for posterior
pulpotomy or pulpectomy (evidence C): it is indicated
in the cases of pulp with hyperalgesia and little
collaborative children. The pulp should exhibit
signs of vitality. The caries is removed and a cotton
pellet with antibiotic solution and steroidal anti-
inflammatory drug (Ledermix) and IRM. After 7-14
days, the pulpotomy or pulpectomy is performed.
5. Pulpectomy (level of evidence B): it consists in
the total removal of the pulp and root obturation.
It is indicated in cases in which the bleeding during
pulpotomy, irreversible pulpitis or pulp necrosis could
not be controlled with or without associated infection,
in collaborative patients. The roots should be sound
or with little resorption. It can be performed in one
or two stages. If there is infection and intracanal
drainage with difficult drying, the two-stage technique
should be preferable, with application of intracanal
antibiotics during 7-10 days; the need of prescription
of systemic antibiotics should be considered. Before
the beginning of the pulpectomy procedure, a
radiograph should be taken to verify the integrity
of the roots, absolute isolation is mandatory. The
coronal pulp is removed and irrigated with saline
(0.9%), chlorhexidine (0.4%) or sodium hypochlorite
(0.1%). Caution should be taken regarding to the
sodium hydroxide irrigation towards the apex
because of its irritating and cytotoxic potential. The
working length is established at 2 mm short of the
apex. Intraradicular cleaning is executed through
files with size not greater than #30. Root washing
and cleaning is carried out and the obturation is
accomplished with an absorbable paste (slow-setting
oxide zinc-eugenol cement, calcium hydroxide paste
or iodoform paste) and definitive restoration. A
success rate of 86% in 3 years is expected.

Table I - Types of pulp treatment in primary molars, level of evidence and result

Treatment Level of evidence

Results

Indirect pulp
treatment

B - well-developed

Direct pulp cap

A and B - meta-analysis:
controlled randomized

Pulpotomy*
clinical trials

retrospective studies

C - lack of good quality study

90% of success during 3 years of
following-up

Poor prognosis

Formocresol, iron sulfate,
electrocauterization are equally well
successful. MTA (white or gray) is a more
recent material used for pulpotomies with
equal to or better than formocresol or
ferric sulfate performs. Calcium hydroxide
has the smallest rate success
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Desensitising pulp
therapy (prior

to pulpotomy or studies
pulpectomy)
Pulpectomy B - well-controlled

C - lack of good quality

randomized studies

Two-stage technique to fix and
devitalise hypersensitive coronal pulp
tissue using paraformaldehyde paste
or a paste containing triamcinalone
acetonide (steroid) and demeclocycline

(antimicrobial). No studies of good quality
are available thus recommendations
are reserved for cases where good
anaesthesia can not be achieved or there
is initial poor patient compliance.

Filling paste with oxide zinc-eugenol,
iodoform, calcium hydroxide associated
or not with iodoform. Success rate of
86% during 3 years of following-up

* In cases of uncontrolled pulp bleeding, the need of pulpectomy or extraction should be considered

MTA = mineral trioxide aggregated
Source: [2, 10]

Relevant considerations

Caution in the diagnosis not to confound a
pulp pain with dental papilla pain because of food
impaction. This symptomatology disappears with
the tooth restoration.

In case of loss of the contra-lateral primary
first molar, the extraction can be indicated to
prevent the midline shifting.

Some authors recommend that the initial caries
removal, restoration with either glass ionomer or
zinc oxide-eugenol cement and after 1-3 months
the procedure is completed, especially for anxious
children. The success rate of this procedure seems
to be associated with a good coronal sealing. It is
recommended optimum isolation with rubber dam
for all treatments modalities.

Six-month following-up should be performed.

Apicification, replantation in cases of avulsion
and post and core are not indicated in primary
teeth.

Interproximal radiographs are normally
enough to evaluate the roots of primary teeth.
However, if all root extension cannot be visualized
on the interproximal radiograph, a periapical
radiograph should be taken.

There are no reliable evidences regarding to
the superiority among pulpotomy with formocresol,
pulpotomy with iron sulfate, electrosurgical
pulpotomy or pulpectomy with the use of oxide
zinc-eugenol cement. There is a discussion in
literature on the convenience and safe of the
use of products based on aldehyde in Pediatric
Dentistry [4, 8, 9]. Formocresol is not long used
in Canada and Netherlands because of the safe
concern. Histological assessments and in vitro

studies demonstrated the toxic and mutagenic
potential of formaldehyde. However, there are
no reports on the adverse effects in any of the
studies discussed in this review. There is no direct
evidence of the adverse effects after the pulpotomy
in primary tooth using formocresol. Iron sulfate
can be recommended as a proper substitute of
formocresol [7].

Studies have reported good success rates
with the use of MTA in the pulpotomy of primary
molars. Success rates of 100% (gray MTA) and 90%
(white MTA) during 12-month following-up were
found [1]. By comparing it with formocresol, the
study of Holan et al. [3] reached a success rate of
97% in the clinical and radiographic assessments
in pulpotomies with MTA, while formocresol had
success in 83% of the cases (although without
statistical difference). In the meta-analysis review
of Peng et al. [6] MTA was greater than formocresol
in the pulpotomies of primary molars.
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