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INTRODUCTION

Nursing bottle caries is usually associated to pro-
longed breastfeeding or artificial feeding
and/or the use of sweetened pacifiers.1 The

term early childhood caries (ECC) was used because it
best represents the complex etiological factors associ-
ated to this condition.2 Among the risk factors are
microbiological characteristics, demographic factors,
such as race, ethnic origin, socioeconomic conditions,
cultural background and cariogenic diet, in addition to
knowledge and attitudes regarding oral health.3

The upper deciduous incisors are frequently the
teeth most affected and in advanced cases, there may
be complete coronary destruction of such teeth.1 As
they erupt around 7 1/2 to 9 months of age and the root
is only complete at approximately 18 to 24 months,4

pulp involvement may occur even before the end of
this process, due to the fast evolution of ECC.

Apexification consists of inducement to form a calci-
fied apical barrier in teeth that have pulpal necrosis, while
apexogenesis consists of the continued formation of the
root in teeth with vital root pulpal tissue remnants.5

Since the work of Frank,6 the option for treating
permanent pulpless teeth, with incomplete rhizogene-
sis, has been apexification using calcium hydroxide, a
well-documented procedure.7-10 This method also has
been successful when treating permanent teeth sub-
mitted to periapical surgery,8,11,12 mature and immature
pulpless teeth with a history of luxation,13 and roots
that have resorption resulting from chronic inflamma-
tion.14 However, in the literature studied, there are few
reports on the use of the apexification method in
deciduous dentition.15,16

The calcium hydroxide method enables the inter-
rupted apical development process to retain its poten-
tiality, allowing the root canal to be filled using routine
endodontic procedures.6 Therefore, the apical closure
of immature deciduous teeth, through apexification,
would allow the permanent filling material to be
restricted to the root canal, thus avoiding dispersion to
the periapex and consequently increasing the chances
of success of the pulp therapy.

The purpose of this article is to report a case of apex-
ification in immature, deciduous, upper central incisors,
with pulp necrosis resulting from early childhood caries
in a 20 month-old infant.

CASE REPORT
A male infant, 20 months old, was brought to the Pedi-
atric Dental Clinic, with the main complaint of weak,
brittle teeth. The medical history did not reveal any
important information. Furthermore, his pediatrician
had recommended prolonged breastfeeding to prevent
malnutrition, due to his low socioeconomic level.At the
first appointment, the child had a temperature and a
dentoalveolar abscess in tooth 61. During the clinical
examination, an edema on the upper lip was noted, in
addition to early childhood caries in the four upper
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incisors (Figure 1). An orthogonal occlusal radiograph
was taken of the upper anterior teeth (Figure 2),Amox-
icillin 125 mg was prescribed during 7 days. Guidance
was given on oral hygiene.

Dental treatment was begun after 12 days, in a
clinic and under local anesthesia, using absolute iso-
lation and physical restraint by the personal responsi-
ble for the child. During that session, the pulp in the
central incisors showing purulent exudate was
accessed. The pulp contents were removed, followed
by irrigation with 5.25% sodium hypochlorite, an
intracanal dressing with camphorated paramono-
chlorophenol and sealing with zinc oxide cement and
eugenol. The child returned 2 months later, when
instrumentation was done and a temporary obtura-
tion of the canals using paste made of calcium
hydroxide powder and normal saline, to induce apical
closure. Due to his frequent failures to return,
another 2 months went by when, clinically, it was
noted that the dressing in tooth 61 had dropped out

and, after a radiograph, the presence of a mineralized
apical stop was noted on the upper central incisors.
Tooth 61 was then submitted to light instrumentation
and irrigation with 5.25% sodium hypochlorite, fol-
lowed by permanent filling of the canals with iod-
oform paste and sealing with gutta-percha and glass
ionomer. During the same session, carious tissue was
removed from tooth 62, where there was pulp expo-
sure and immediate pulpectomy was done, also using
iodoform paste (Figure 3). The patient returned 1
month later, when the pulp was accessed in tooth 52
and teeth 51 and 52 were permanently filled with iod-
oform paste (Figure 4).

Restorations were done with celluloid crowns, and
pins made with 0.7 mm orthodontic wire in teeth 51, 61
and 52, which had been extensively destroyed and then
tooth 62 was restored with composite (Figures 5, 6). At
present, the oral hygiene is good and breastfeeding is
discontinued. Now, two months after the treatment was
concluded, he is being followed up monthly for guid-
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Figure 1. Clinical view of upper incisors affected by early childhood
caries and presence of purulent secretion drained through the gin-
gival sulcus of tooth 61.

Figure 2. Initial radiograph at 1 year, 8 months. Note the incom-
plete root formation of the four incisors and confirmation of the
diagnosis of the fusion of tooth 52.

Figure 3. Radiographic view 4 months after the treatment began,
in which the complete root formation of the central incisors and
permanent obturation of the canal of teeth 61 and 62 are visible. 

Figure 4. Follow-up 6 months after the start of treatment and final
appearance of the endodontic therapy on the four upper incisors.
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ance on diet and oral hygiene and quarterly clinical and
radiographic control of the endodontically treated
teeth.

DISCUSSION
Among the materials used as a medium for the calcium
hydroxide is camphorated paramonochlorophenol
(CPMC),6 distilled water,16 metacresol acetate, cresanol
(CPMC + metacresol acetate), normal saline solution,
Ringer’s solution and anesthetic solution.17 Rivera and
Williams18 found that glycerin provided better fluidity
for the calcium hydroxide paste than distilled water. In
this report, the medium used was normal saline solution.

Harbert19 suggests the use of tricalcium phosphate
(TCP) instead of calcium hydroxide, because as an api-
cal plug it can be placed in a single session, reducing the
treatment time, the number of appointments and radi-
ographs and, consequently, treatment problems.

The occurrence of apexification in permanent teeth
only with the removal of the necrotic pulp tissue and
without using filling material, has been described in the
literature.20,21 The most important factors for favoring
this phenomenon seem to be the removal of all the
necrotic pulp tissue from the root canal and sealing the
tooth to prevent the entry of bacteria and substrate.17 In
this report, after removing the infected pulp contents,
the camphorated paramonochlorophenol dressing was
left there for 2 months, before using the calcium
hydroxide paste, without interfering in the success of
the apexification. However, a case has been reported of
apical closure in a permanent necrotized tooth, with a
history of trauma 10 months ago, when there was no
endodontic intervention.22

Heithersay7 noted that the process of apical repair,
using calcium hydroxide paste, was similar among cases
that initially showed acute inflammation and those that
had an associated chronic periapical lesion. In the study
done by Binnie and Rowe,23 with dogs’ teeth, there was

no difference in the periapical tissue response with the
use of calcium hydroxide paste and distilled water
between teeth that had been filled immediately after
the pulp removal and those that had been contami-
nated, staying open for one week, and that the success
of the calcium hydroxide was not reduced by the pres-
ence of infection. Cvek13 did not find significant differ-
ences between teeth filled immediately with calcium
hydroxide and those previously dressed with an
antibacterial substance. However, Camp17 recom-
mended that cleaning and obturation be done in sepa-
rate sessions and that ideally all signs and symptoms of
infection and inflammation should have gone before
placement of the calcium hydroxide paste. In the case
described here, it was decided to insert the calcium
hydroxide paste after controlling the acute infection
phase, although the lack of assiduity delayed the sec-
ond appointment by 2 months, and during that period
the teeth only had the CPMC dressing.

Some authors12 have reported cases of apexification
in permanent teeth, with placement only of calcium
hydroxide paste. The same occurred in this report,
when the paste stayed there for 2 and 3 months, in teeth
61 and 51 respectively. Gomes et al.,24 in an in vitro
study of human teeth, found that the diffusion of cal-
cium ions from the calcium hydroxide intracanal paste
and saline solution, tends to stabilize after 16 days, and
that the replacement of the paste produces a new state
of equilibrium between the aqueous external medium
and the root canal.

According to Frank6 there are four clinical possibili-
ties in apexification.There can be definite apical closure,
accompanied by minimal recession of the root canal.
Also, there may be no reduction of the space of the root
canal, and the canal may be shaped like a blunderbuss.
There may be no radiographic evidence of any develop-
ment in the periapex or in the root canal. Although it is
possible to note the presence of a barrier when an instru-

Figure 5. Clinical view of the upper incisors after rehabilitation. Figure 6. Radiograph 2 months after the endodontic treatment
ended.
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ment is inserted in the root canal or a radiographic pic-
ture can be seen of a calcified barrier located coronally
to the root apex. According to McDonald and Avery,5

apexification in permanent teeth usually occurs at 6
months, although the younger the patient the faster it
occurs.10 In the report of Trairatvorakul,16 apexification in
a deciduous tooth of a 14-month old infant occurred
after 6 months, when probing into the root canal
detected the presence of an apical stop, which usually is
detected clinically 30 to 45 days before the presence of a
radiographic picture.21 In the present case, apical closure
was confirmed radiographically after 4 months, along
with the presence of a well-defined apex. This may be
because rhyzogenesis in this infant was at a more
advanced stage of development, thereby resulting in a
shorter apexification time. In the report of O’Riordan,16

it took 3 months in a 2 year-old child.
Heithersay7 observed that 21 immature permanent

teeth treated with sodium hydroxide paste, 19 showed
continuation of root development, while in 5 of these
the apical formation was partial and in 14 it was com-
plete. In the latter, the presence of a defined root canal
was visible. This apical barrier was described as being
composed of cement, dentin, bone or of a combination
of these three tissues.25-27 The histological findings of
Heithersay7 show the formation of pulpal tissue,
cement and dentin, and a dentin deposit inside and on
the surface of the root canal. The closure of the apex
may be partial or complete, although there are minus-
cule communications with the periapical tissues.
Accordingly, apexification always should be followed
by permanent filling of the canal.17 In this report, for-
mation of the apical stop was followed by permanent
filling of the canal with iodoformed paste.

The fact that the root formation could be resumed
after a period of inactivity caused by the infection, leads
to the hypothesis that the epithelial sheath of Hertwig
continues intact and ready to resume function after
removal of the source of infection.6,7 However, success
was reported in the apexification of teeth submitted to
apicocurettage, where there was probable removal of
the remnants of this sheath.8,11,12 This success could be
related to the presence of inactive Malassez epithelial
rests in the periodontal ligament, when the production
of a barrier of hard tissue in the apexification would be
the consequence of stimulating those cells.12

Frank6 stressed the importance of the integrity of the
dressing, with the paste being replaced at the next
appointment, if the apical closure is not sufficient.
However, Heithersay7 reported that the dressing broke
in a permanent tooth 10 months after placement of the
calcium hydroxide paste, resulting in bacterial contam-
ination. The canal was treated again and in the 18th
month of follow-up, there was evidence of partial peri-
apical repair. In this report, the loss of the dressing in
tooth 61 did not jeopardize the success of the apexifi-
cation. This technique has some drawbacks such as the

long treatment time. Also, the assiduity of the par-
ents/patient is decisive for the success of this therapy,14

which although it did not happen in this report, where
the patient often did not turn up, it did not affect the
finalization of the apical closure.

Binnie and Rowe,23 in a histological study of dogs’
teeth, noted the absence of adverse periapical reaction
to calcium hydroxide. Cvek13 obtained 95% success in
periapical repair after calcium hydroxide therapy, and
this percentage was 91%, 4 years after the final root fill-
ing. Trairatvorakul,16 after 6 years of clinical and radi-
ographic follow-up of a deciduous tooth submitted to
apexification, using the same technique, did not note
alterations in the formation and eruption of the perma-
nent successor. The case described was followed up
during 2 months, without any painful symptoms, pres-
ence of a fistula or mobility being noted.

Consequently, apexification with calcium hydroxide
in immature deciduous teeth is a viable treatment
option when there is pulpal necrosis, although further
studies are necessary of the longitudinal follow-up of
those teeth until the successors erupt.
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