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ABSTRACT
Objective: The aim of this clinical study was to evaluate the survival rate of a new pulpectomy protocol using 
2% chlorhexidine digluconate gel and Feapex® paste for endodontic treatment in primary teeth. Material and 
Methods: A total of 105 pulpectomies were performed in anterior and posterior teeth of 48 infants (1-3 years 
old) with high caries experience with irreversible pulpitis or pulp necrosis. All treatments were performed by 
dental surgeons with no specialization in Pediatric Dentistry, under local anesthesia and rubberdam isolation. 
Manual files were used in conjunction with 2% chlorherixidine gel for root canal instrumentation, and Feapex® 
paste was used as a obturation material. The clinical and radiographic outcomes were collected by one trained 
independent evaluator with a follow-up period of 24months. Success was determined by the absence of pain, 
pathological mobility, pathologic bone rarefaction, pathological root resorption and soft tissue pathology around 
the affected tooth Survival of the endodontic treatment was evaluated by estimating survival rates through 
Kaplan-Meier curves. Cox Regression analysis with shared fragility were performed to evaluate the association 
between the independent variables to endodontic treatment failure (α=5%). Results: After 24 months, the 
treatment survival was 86% (SE=0.03). Root resorption at baseline was associated with a higher risk of failure 
(HR=2.81; CI=1.12-7.08; p=0.027). The survival rate of the endodontic treated teeth due to dental trauma 
was 100%, while teeth with dental caries had lower survival rate (85.05%; p<0.001*). Other variables analyzed 
included gender, age of the child, tooth position (incisor/molar), restoration type, obturation quality, and 
caries experience were not associated with treatment failure (p>0.05). Conclusion: The new protocol using 
2% chlorhexidine digluconate and Feapex® presented a high survival rate and can be considered as a suitable 
protocol for pulpectomy in primary teeth.Trial Registration: REBEC (RBR-282s2f).
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RESUMO
Objetivo: Avaliar a sobrevida de um novo protocolo para tratamento endodôntico (pulpectomia) em dentes 
decíduos utilizando gel de digluconato de clorexidina 2% e pasta Feapex®. Material e Métodos: Um total de 
105 pulpectomias foram realizadas em dentes anteriores e posteriores diagnosticados com pulpite irreversível ou 
necrose pulpar em 48 crianças (1-3 anos de idade) com alta experiência de cárie. Todos os tratamentos foram 
realizados por cirurgiões-dentistas clínicos gerais, sob anestesia local e isolamento absoluto. Limas manuais 
foram utilizadas em conjunto com cloroherixidina 2% gel para instrumentação dos canais radiculares e pasta 
Feapex® foi utilizada como material de obturação. Os resultados clínicos e radiográficos foram coletados 
por um avaliador independente treinado com um período de acompanhamento de 24 meses. O sucesso foi 
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INTRODUCTION

In Brazil, irreversible pulpities and pulp 
necrosis caused by dental caries and trauma to 
primary teeth is still very common [1,2]. The last 
national epidemiological survey indicated that 
the prevalence of dental caries in the primary 
dentition is 53.4%, and more than 80% of 
caries lesions have not been treated at 5 years 
of age [3]. Untreated dental caries in children 
can lead to infections involving pulp, abscesses 
or fistulae [4]. In addition, studies have shown 
that untreated tooth decay has a negative impact 
on oral health-related quality of life (OHRQoL) 
of preschoolers and their parents, compared to 
caries-free children [5-7].

With regard to the treatment of severe 
dental caries with pulpal involvement, a 
systematic review concluded that there is 
insufficient evidence to support the superiority 
of one type of treatment for primary molars 
due to the lack of reliable evidence [8]. At 
present, there are two clinical approaches 
for managing infected or necrotic molars: 
endodontic treatment (pulpectomy in primary 
teeth) and non-conservative treatment (dental 
extractions) [8,9]. Both approaches are used 
around the world in the primary dentition, and 
the treatment decision is based on different 
philosophies and socio-cultural contexts due to 
the lack of evidence on the best approach to treat 
these teeth between professionals and countries 
[10,11]. In permanent teeth, a recent systematic 
review found improval of patients OHRQoL after 
endodontic treatment [12]. In primary dentition, 

pulpectomy has gained strength since one of 
the main purposes of Pediatric Dentistry is the 
maintenance of the deciduous teeth in the arch 
under anatomical-functional conditions until the 
time of its physiological exfoliation [13].

Pulpectomy is recommended for primary 
teeth with evidence of irreversible chronic 
pulpal inflammation or in cases of pulpal 
necrosis, with or without the presence of 
periapical bone rarefaction in the furcation 
region. The technique is challenging in primary 
molars due to anatomical peculiarities such 
as molar root curvature and a larger number 
of collateral root canals [14,15]. Due to these 
difficulties, the chemomechanical preparation 
is complex, which requires the need to reduce 
or eliminate the bacteria present mainly with 
an antimicrobial sealing material that shows 
good diffusion.

Sodium hypochlorite (NaOCl) is a widely 
used irrigant solution for root canal disinfection 
in permanent molars. However, some studies 
have shown that NaOCl is a potential irritant for 
periapical tissues, specially in open apex teeth 
or when used in higher concentration. Another 
alternative is the use of chlorhexidine digluconate 
that presents good antiseptic properties, and 
recommended in case of root resorption and open 
apex teeth. A recent systematic review [16] that 
investigated those two irrigant solutions for root 
canal disinfection could not conclude superiority 
between groups, since few clinical trials have 
been reported.

determinado pela ausência de dor, mobilidade patológica, rarefação óssea patológica, reabsorção radicular 
patológica e ausência de fístula/abscesso ao redor do dente tratado. A sobrevida do tratamento endodôntico 
foi estimativa utilizando curvas de Kaplan-Meier. Análise de regressão de Cox com fragilidade compartilhada 
foi realizada para avaliar a associação entre as variáveis   independentes com a falha do tratamento endodôntico 
(α = 5%). Resultados: Após 24 meses, a sobrevida do tratamento foi de 86% (EP = 0,03). A reabsorção 
radicular no início do estudo foi associada a um maior risco de falha (HR= 2,81; IC= 1,12-7,08; p= 0,027). 
Dentes tratados endodonticamente devido ao traumatismo dentário na dentição decídua apresentaram taxa 
de sobrevida de 100%, enquanto dentes com comprometimento pulpar devido à cárie dentária tiveram menor 
sobrevida (85,05%; p<0,001 *). Todas as outras variáveis   analisadas como sexo, idade da criança, dente 
(incisivo/molar), tipo de restauração, qualidade da obturação e experiência de cárie não foram associadas 
à falha do tratamento (p> 0,05). Conclusão: O novo protocolo utilizando digluconato de clorexidina 2% 
e Feapex® apresentou alta sobrevida e pode ser considerado um protocolo adequado para pulpectomia em 
dentes decíduos.Registro do estudo clínico: REBEC (RBR-282s2f).

PALAVRAS-CHAVE
Tratamento endodôntico; Dentes decíduos; Bebês; Pulpectomia.
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In addition to the irrigant solution, the 
obturation material play an important role in 
the survival of endodontic treatment in primary 
teeth. Ideally this material should be resorbable, 
not cause damage to the periapical tissues and the 
permanent germ, have antimicrobial properties, 
promote adequate padding and adherence to the 
root canal walls, be easily removed if necessary, have 
radiopacity and not cause tooth staining [13,17-19]. 
Zinc Oxide and Eugenol (ZOE) cement has been 
widely used as a filling material for primary teeth 
and is the gold standard for comparison [20]. 
Although ZOE presents high survival rate [21], 
it has limited antimicrobial action [22] and a 
tendency to resorb at a slower rate compared 
to the roots of primary teeth [23,24]. On the 
other hand, iodoform presents better resorption 
and disinfectant properties [24,25], whereas 
calcium hydroxide based pastes exhibit some 
antimicrobial action and are easily resorbed when 
inadvertently extruded beyond the apex of the 
tooth [24,26,27].

A systematic review that evaluated 
alternatives to ZOE for root canal filling 
of  deciduous teeth concluded that ,  for 
pulpectomies,  Vitapex® paste (calcium 
hydroxide and iodoform) can produce better 
results than ZOE [28]. The Vitapex® paste 
seems to be currently used as the main material 
for primary teeth obturation. However, it is 
not registered in ANVISA (National Health 
Surveillance Agency) for sale in the Brazilian 
market.  According to the last Cochrane 
systematic review [29], there is no conclusive 
evidence that one medicament or technique is 
superior to another; the choice of medicament 
remains at the clinician’s discretion.

Recently, a new calcium hydroxide and 
iodoform based paste was developed in Brazil 
(Feapex®, Formula & Ação, São Paulo, Brazil), 
presenting similar characteristics to Vitapex® [30]. 
Feapex® is registered in ANVISA and is available 
for sale, however, its clinical effectiveness has 
not yet been proven within longitudinal clinical 
studies.

Thus, the aim of this study was to evaluate the 
survival rate of endodontic treatment following 
a new treatment protocol: 2% chlorhexidine 
digluconate and Feapex® paste for root filling of 
primary teeth with pulpal necrosis or irreversible 
pulpitis in infants.

MATERIALS AND METHODS

Study design and ethical precepts

This is a single-arm controlled clinical 
trial. This manuscript was written following the 
guidelines recommended by the Consolidated 
Standards of Reporting Trials (CONSORT). 
The study was previously approved by the local 
Ethics Committee under registration number 
1.484.312. The trial protocol was retrospectively 
registered on the REBEC (Registro Brasileiro de 
Ensaios Clínicos) platform (RBR-282s2f). After 
clarifying the objectives of the research, only 
children whose parents agreed to the research 
and signed the Informed Consent Form were 
enrolled in the study.

Sample overview and selection

A convenience sample of infants whose 
parents sought dental care in the Paediatric 
Dentistry Course at the Fundecto, Dental School, 
University of São Paulo, between May 2016 and 
March 2017 participated in the research.

Only children aged 1 year to 3 years and 11 
months of age, who presented with an anterior 
and/or posterior primary teeth diagnosed with 
pulp necrosis or with irreversible pulpitis were 
included.

Pulp necrosis was evaluated through the 
presence of fistula or abscess, bone rarefaction 
or visual diagnosis through the absence of vital 
tissue. Only children who completed at least 6 
months of clinical and radiographic follow-up 
were included in the analyses.

The exclusion criteria were as follows: 
children with systemic and/or neurological 
diseases; teeth that had dental anomalies, 
periapical cyst, advanced internal/external 
resorption (more than 1/3 of the root length), 
involvement of the permanent successor crypt 
and presence of less than 2/3 of the root formed 
in the radiographic examination [24], and 
teeth that could not be appropriately isolated 
with a rubber dam. Children whose teeth were 
significantly broken down and could not be 
restored-were also excluded.

If the child had more than one tooth 
suitable for inclusion in the study, all were 
included, since the experimental sample unit 
was the tooth.



4 Braz Dent Sci 2021 Oct/Dec;24 (4 suppl 1)

Abanto J et al.
Survival rate of pulpectomy in primary teeth using Feapex® paste: a clinical study in infants

Abanto J et al. Survival rate of pulpectomy in primary teeth using Feapex® 
paste: a clinical study in infants

Endodontic treatment: pulpectomy

In the treatment session (baseline), the 
selected teeth were radiographed using a 
conventional device, standardized by using 
children’s radiographic positioners (Jon, Brazil) 
in a Spectro 70X device (Dabi Atlante, Brazil), 
with 70 kV and 8 mA regulation, and exposure 
time of 0.8s. Radiographs were taken using 22x35 
mm periapical films (Eastman Kodak, Rochester, 
USA). The radiographs were then manually 
processed and were standardized by the time-
temperature method. Only radiographs showing 
all the roots and apices of the tooth in question 
were accepted.

Treatments were performed with the 
use of local anesthesia with prior topical 
anesthesia (Benzotop, Nova DFL, Brazil) in a 
single session [31,32].

The pulpectomy technique was performed 
according to the following protocol:

1.  Radiography using radiographic 
positioners for children, whenever possible;

2. Work length determination was done 
using the baseline radiography, keeping the 
length 1mm short of the apices;

3. Mandatory use of absolute isolation with 
rubber dam and use of dental clamps;

4. Removal of the carious tissue and 
endodontic access with spherical drills of 
adequate size for access to the pulp chamber. 
For the determination of the shape of contour, 
a non-end-cutting bur was used (Endo Z bur);

5. Removal of remains of the coronary pulp 
with sharp dentin spoon excavator and location 
of root canals with a probe;

6. Irrigation of the root canal with a 
physiological saline solution using sterile syringes 
with Endo-EZE irrigation tips (Ultradent®, 
Brazil) and white Macs tips (Ultradent®, Brazil);

7. Manual instrumentation using 3 Kerr-type 
files (initial size + two successive sizes), the 
first of which is compatible in size with the root 
canal. All the files were introduced along with 
2% chlorhexidine digluconate gel (Cleanform, 
Formula & Action®, Brazil);

8. Immediately after instrumentation with 
each of the first two files, the root canal was 
irrigated using 5 ml of sterile saline solution 
with the aid of sterile disposable syringe with 

Endo-Eze Irrigator Tip irrigation tip (Ultradent®, 
Brazil) and White Mac (Ultradent®, Brazil) thick 
aspiration tips;

9. Final irrigation was performed after 
instrumentation with the third file with 20 ml 
of 17% EDTA (Formula & Ação®, Brazil) for 3 
minutes, followed by neutralization with 5 ml 
of sterile saline with the aid of sterile disposable 
syringe with Endo-Eze Irrigator Tip (Ultradent®, 
Brazil);

10. Initial drying was done with White Mac 
(Ultradent®, Brazil) suction tips, followed by 
drying of the root canals with Capillary Tips 
(Ultradent®, Brazil), keeping the length 1mm 
short of the apices. Subsequently, absorbent 
paper points were used to completely dry the 
canals;

11. Root canal filling up to the entrance of 
the canals was completed with the Feapex® paste 
(Formula & Ação®, Brazil), using endodontic tips 
for insertion of the material into the root canals;

12. Application of a thin layer of gutta-
percha with the aid of endodontic intracanal 
condenser with a diameter compatible with the 
cavity-size;

13. Cleaning of the pulp chamber walls with 
sterile cotton balls and alcohol,

14. Post-operative radiography using 
children’s radiographic positioners, whenever 
possible, to evaluate the quality of the obturation.

Restoration of the teeth was carried out in 
the same session of the endodontic treatment 
using composite resin or resin-based glass 
ionomer cement, depending on the operator’s 
choice. No standardized protocol was used for 
the restorative procedure. In case the restorative 
treatment needed to be carried out at the next 
dental appointment, a high-viscosity glass 
ionomer cement (Riva Self cure, SDI, Australia) 
was used as a provisional restoration. For 
anterior teeth, in cases where more than 50% 
of the restorative crown was compromised, 
fiberglass-reinforced composite endodontic posts 
(Reforpost®, Angelus, Brazil) and composite 
strip crowns (TDV®, Brazil) was used.

If the patients had other dental treatment 
needs, the integral treatment was provided by 
the operators of this study.

Since the sample corresponds to an age group 
from 1 to 3 years old, all patients were treated 
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using active protective physical immobilization 
in the body-to-body or saddle position performed 
by the person responsible for the child to protect 
the baby from potential accidents, which can be 
produced by jerking movements of arms and legs.

If the person in charge was unable to 
perform a good active physical immobilization, 
passive immobilization was used with the use of 
a ped wrap, and the person responsible for the 
child lay down in the chair next to the child to 
offer emotional support. Non-pharmacological 
techniques of behavioral approach (talk-show-do, 
singing, positive reinforcement, non-verbal 
communication and distraction) were used 
during all treatments.

Training of operators

All the operators were dental surgeons, 
with no specialization in Pediatric Dentistry, 
participating in a continuing professional 
development course in infant oral healthcare 
provision.

A pediatric dentist with experience in the 
area of   primary dentition pulp therapy (gold 
standard - JA) performed the theoretical and 
laboratory training of the operators. Training 
consisted of a theoretical class of 4 hours and a 
preclinical laboratory training session performing 
the pulpectomy technique, according to the 
presented protocol, in artificial primary incisor 
and primary molar teeth (Denarte®, Brazil). 
In this way, the pulpectomy technique was 
performed in a standardized way during the 
research.

Outcomes Assessment

The primary outcome of this trial is the 
endodontic treatment survival. In order to 
determine if the treatment would be classified 
into success or failure, clinical and radiographic 
criteria were considered. All evaluations were 
performed by one trained independent evaluator. 
Patients were reviewed up to 24 months after the 
treatment. Clinical and radiographic outcomes 
of the previously treated teeth were evaluated 
at each follow-up visit.

The clinical and radiographic evaluation 
criteria were used based on a systematic review 
(25), as follows:

- Pain: Pain symptoms/Spontaneous pain/
Thermal sensitivity/Pain initiated by stimuli/ 

Sensitivity to pressure/Tenderness to 
percussion/Chewing sensitivity/Sensitivity 
to sour/Sensitivity to sweet/Pain on 
palpation – palpation sensitivity;

- Pathological mobility: mobility not related 
to periodontal disease, trauma or natural 
exfoliation of the tooth;

- Pathological radiolucency: Pathologic 
radiolucency/Periapical radiolucency/
Lateral radiolucency/Apical radiolucency/
Involvement of the apical area/Radicular 
radiolucency/Periradicular radiolucency/
Furcal–bifurcation radiolucency/Intra-
radicular radiolucency/Bone radiolucency/
Furcation involvement/Periapical bone 
destruction/Interradicular bone destruction/
Abnormal inter-radicular trabeculation 
– variation in radiodensity/ Periodontal 
ligament space widening/Integrity of lamina 
dura/Loss of trabecular bone/ Abnormalities 
in the structure of trabecular bone/Bone 
regeneration;

- Pathological root resorption: Pathologic root 
resorption/Root resorption in relation to 
contralateral tooth/Internal root resorption/
Internal root resorption-perforated form/
Internal dentine resorption/ External root 
resorption/Replacement resorption/Root 
resorption in relation to contralateral tooth 
with criteria established by Wright;

- Soft tissue pathology: Swelling/Edema/
Soft tissue pathology-swelling/Extraoral 
swelling/Intraoral swelling/ Infection in 
the adjacent tissues/Fistulation – fistula/
Parulis/Abscess/Sinus tract.

The clinical and radiographic criteria to 
determine success were the absence of all 
the conditions described previously until the 
end of the follow-up. As secondary outcomes, 
we investigated the possible association of 
the independent variables to the endodontic 
treatment failure, such as age of the child, gender, 
restoration material used (composite resin and 
glass ionomer direct restoration or composite 
strip crowns), tooth (incisor or molar), pain in 
the baseline (present or absent), tooth condition 
(infection caused by caries or dental trauma), 
type of pulp involvement (irreversible pulpities 
or tooth necrosis), obturation quality (adequate, 
sub-obturation or over-obturation), caries 
experience (dmft), root resorption at the baseline 
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(absent or present). If any restorative failure was 
observed during the follow-up period, a repair or 
replacement of the restoration has been made by 
the evaluator.

Data analysis

Statistical software STATA 13.0 (Stata 
Corp. College Station, TX, USA) was used. The 
experimental unit was the tooth. Descriptive 
analyses were initially performed to summarize 
the clinical and demographic characteristics of 
the sample at baseline. Survival of the endodontic 
treatment was evaluated by estimating survival 
rates through Kaplan-Meier curves. Cox Regression 
analysis with shared fragility were performed to 
evaluate the association between the independent 
variables to endodontic treatment failure.

As no sample size calculation was done prior 
to the beginning of this study, a power analysis 
was conducted (power>80%) based on Cox 
proportional hazard model, considering a two-
tailed test and an alfa of 5%.

A significance level of 5% was adopted for 
all analyses.

RESULTS

The treatments were performed between 
May 2016 and March 2017. All children invited 
during the survey period agreed to participate. A 
total of 105 pulpectomies were performed in 48 
high-caries-risk infants (dmft = 8.18 ± 3.57). The 
mean ± standard deviation of the age range of 
the sample was 2.22 ± 0.72, including 36 (75%) 
male infants and 12 (25%) female infants. In the 
sample 36 (75%) of the parents reported having 
8 years or more of education. Table I shows the 
distribution of the pulpectomies according to the 
baseline demographic clinical characteristics of 
the sample.

The drop-out rate of the present study was 
7.61%. The patients’ flow since the enrolment 
and the losses to follow-up in each evaluation 
are presented in Figure 1. The mean follow-up 
time was 15.89 ± 3.04 months, with a minimum 
and maximum time of 12 and 24 months of 
follow-up, respectively. Failure occurred in 12 
teeth (12.3%), due to pathological root resorption 
and pathologic bone rarefaction. Resorption of 
the intracanal filling paste was observed in 2 
(1.9%) teeth.

After 24 months follow-up, the survival of 
the endodontic treatment was 86.06% (SE=0.03; 
CI=76.6%-91.9%). Kaplan-Meier survival 
analysis is presented in Figure 2. In the Cox 
regression analysis, root resorption at baseline 
was associated with a higher risk of failure 
(HR=2.81; CI=1.12-7.08; p=0.027). Power 
analysis for cox-regression was found to be 
higher than 80%. The survival of the endodontic 
treatment due to dental trauma was 100%, 
while teeth with dental caries had a survival of 
85.05% (p<0.001*). All other variables analyzed 
such as gender, age, tooth position, restoration 
type, tooth condition, obturation quality and 
caries experience were not associated with pulp 
treatment failure (p>0.05), as presented in 
Table II.

Table I - Distribution of pulpectomies performed on deciduous 
teeth of according to the individual variables and at the tooth level 
in the baseline

Variable N (%)

Tooth Position

Anterior 92 (88.5)

Posterior 12 (11.5)

Jaw

Superior 101 (97.1)

Inferior 3 (2.9)

Tooth

Molar 12 (11.5)

Incisive 92 (88.5)

Dental Pain

No 87 (83.7)

Yes 17 (16.3)

Tooth condition

Caries 94 (90.4)

Dental trauma 10 (9.6)

Periapical lesion

No 67 (64.4)

Yes 37 (35.6)

Pulp involvement

Irreversible Pulpite 54 (51.9)

Pulp necrosis 50 (48.1)

Obturation quality

Adequade 69 (66.3)

Sub-obturation 22 (21.2)

Over-obturation 13 (12.5)

Material used for restoration

Composite resin 9 (8.7)

Glass ionomer cement resin-
modified 33 (32.0)

Composite resin crown 61 (59.2)
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Figure 1 - CONSORT flow diagram.
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Table II - Descriptive, univariated and adjusted Cox regression with shared fragility analysis between failures and associated factors

Variable Success n (%) Fail n (%) Total (n) HR Univariated† 
95% CI ‡ P-value

Gender

Male (ref) 68 (89.47) 8 (10.53) 76

Female 17 (80.95) 4 (19.05) 21 1.80 (0.54-5.99) 0.335

Age (years)

1 (ref) 8 (80) 2 (20) 10

2 47 (90.38) 5 (9.62) 52 0.46 (0.11-1.91) 0.285

3 30 (85.71) 5 (14.29) 35 0.74 (0.17-3.21) 0.694

Degree of education (mother)

<8 years (ref) 6 (85.71) 1 (14.29) 7

≥ 8 years 72 (90) 8 (10) 80 0.66 (0.07-6.21) 0.724

Tooth Position

Anterior (ref) 74 (87.06) 11 (12.94) 85

Posterior 11 (91.67) 1 (8.33) 12 0.66 (0.11-3.96) 0.653

Restoration Material

Composites/GICm (ref) 32 (88.89) 4 (11.11) 36

Composite strip crowns 53 (86.89) 8 (13.11) 61 1.10 (0.34-3.56) 0.870

Tooth

First molar (ref) 7 (87.50) 1 (12.50) 8

Second molar 4 (66.67) 2 (33.33) 6 2.39 (0.28-20.42) 0.424

Incisive 74 (89.16) 9 (10.84) 83 0.74 (0.15-3.59) 0.718

Pain

Present(ref) 71 (87.65) 10 (12.35) 81

Absent 14 (87.50) 2 (12.50) 16 1.08 (0.26-4.41) 0.918

Tooth condition

Caries (ref) 77 (86.52) 12 (13.48) 89

Dental trauma 8 (100) 0 (0) 8 5.58 (2.03-1.53) <0.001*

Pulp Envolvment

Irreversible Pulpitie (ref) 45 (91.84) 4 (8.16) 49

Necrosis 40 (83.33) 8 (16.67) 48 2.04 (0.58-7.19) 0.263

Obturation quality

Adequade (ref) 59 (89.39) 7 (10.61) 66

Sub-obturation 17 (94.44) 1 (5.56) 18 0.50 (0.06-3.82) 0.508

Over-obturation 9 (69.23) 4 (30.77) 13 3.07 (0.99-9.56) 0.052

Caries experience (dmft)

Continuous (Mean-SD) 8.54 (3.42) 9.83 (2.32) 8.70 (3.32) 1.12 (0.99-1.25) 0.054

Root Resorption

Absent (ref) 81 (89.01) 10 (10.99) 91

Present 4 (66.67) 2 (33.33) 6 2.81 (1.12-7.08) 0.027*

Total 85 (87.63) 12 (12.37) 97

† HR = Hazard ratio; ‡ CI = Confidence interval; *(p < 0.05)
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DISCUSSION

Primary tooth pulpectomy aims to access, 
clean, model and obturate the root canals with a 
biocompatible and resorbable material [33,34]. 
Although the obturation materials are the main 
target of studies about endodontic treatment in 
primary teeth, it is still not possible to confirm 
that there is an ideal material encompassing 
all the desired properties [35]. In addition, 
different countries have different materials 
available to them with a variety of properties and 
characteristics, depending on the availability of 
the local market.

Vitapex is one of the most commonly-used 
materials worldwide, and has shown satisfactory 
performance and high success rate in previous 
clinical trials [23,31,36,37]. However, it is 
unavailable in the Brazilian market; therefore, 
other materials have been released in the market. 
These materials have not undergone previous 
longitudinal clinical investigation.

This clinical study evaluated the survival 
rate of pulpectomy in primary teeth through a 
new protocol using 2% chlorhexidine digluconate 
and Feapex® paste, materials available in the 
Brazilian market and approved by the National 
Health Surveillance Agency (ANVISA). The 
application of the present results can be difficult 

in countries where the Feapex® paste is not 
available, reducing the external validity of the 
present findings.

The success of endodontics in primary teeth 
is related to the set of treatment stages, from 
anesthesia, absolute isolation, obturation until 
crown restoration. The present study included 
both anterior and posterior teeth, with pulp 
necrosis or teeth with irreversible pulpitis. The 
literature indicates some initial characteristics as 
factors predisposing to treatment failure, such 
as root canal external resorption degree greater 
than 1 mm, presence of fistula, abscess, alteration 
of the gingival contour and type of restoration 
performed [25,35,36,38,39]. However, in the 
present study, none of these factors influenced 
the longevity of endodontic treatment.

The literature shows that the pulpal status of 
the included teeth (pulp necrosis or irreversible 
pulpitis) may influence endodontic success [40]. 
In the present study there were no differences 
in relation to this variable. In teeth with pulpal 
necrosis, there is a greater number of anaerobic 
microorganisms that are located within the 
root canals, dentinal tubules, furcal region (in 
posterior teeth) and apical region (anterior teeth), 
where the radiographic lesion is. The success of 
endodontic treatment in these cases depends on 

Figure 2 - Kaplan-Meier survival analysis for pulpectomy in deciduous teeth through a new protocol using 2% chlorhexidine digluconate and 
Feapex.
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the antimicrobial characteristics of the obturation 
material, especially in cases of single-session 
pulpectomy. The success of Feapex® presented 
in this study could be explained by its similarity 
of composition to Vitapex, with both pastes based 
on calcium hydroxide and iodoform.

It is important to note that in most pulp 
therapy studies, the operators were experts 
in pediatric dentistry, with previous child 
management skills and experience, which would 
generally be considered incomparable with their 
primary dental care colleagues (dental surgeons 
without specialization). Longitudinal studies of 
effectiveness are increasing nowadays, since they 
can evaluate the performance of treatments closer 
to reality than when compared with efficacy 
studies, which are usually controlled and carried 
out with experienced operators [41]. Thus, the 
choice of the operator in research could directly 
influence the success rates of pulp techniques, 
overestimating the results of the techniques in 
those with specialization, even though no study 
evaluated the operator effect on pulpectomy until 
the moment.

There is currently no scientific consensus 
concerning the best intracanal irrigant solution 
for use in primary teeth with pulp necrosis or 
irreversible pulpitis. A recent systematic review 
aimed to evaluate the best irrigant to be used 
in primary teeth pulpectomy37. However, it was 
not possible to reach a conclusion on which 
substance should be recommended due to the 
heterogeneity of the studies and the lack of 
comparison of several irrigators in the studies. 
Overall, a large proportion of the studies included 
in the systematic review evaluated the efficacy of 
2% chlorhexidine digluconate or 2.5% sodium 
hypochlorite; both were found to significantly 
reduce the microbial count37. However, in terms 
of toxicity, a previous study38 observed that 2% 
chlorhexidine digluconate had less cytotoxic 
potential when compared to NaOCl in both 
concentrations (1% and 2.5%).

On the other hand, 2% chlorhexidine 
digluconate solution does not have the ability 
to dissolve and remove the smear layer, an 
important factor that influences the results of 
endodontic treatment41. In order to remove the 
smear layer, 17% EDTA was used as a chelating 
agent in this study [40].

One of the factors influencing pulp treatment 
survival in the present study was the tooth 

condition (dental trauma or caries). In the 
case of dental trauma, dental tissue is rarely 
compromised, which may influence the longevity 
of the restoration. It is known that if there is 
a restorative failure, pulp treatment may be 
compromised. In cases of caries lesions, pulp 
compromise occurs mainly in extensive lesions, 
which can lead to restorative failure [42], and 
thus to treatment failure as a whole. The present 
study used materials such as glass ionomer 
cement and composite resin for restorations of 
these teeth, and not a stainless steel crown [29]; 
the restorative material may therefore have been 
one of the reasons for failure. The association 
between restorative material/technique in the 
survival of endodontic treatment in primary teeth 
needs to be evaluated in further clinical trials.

A limitation of the design of the present 
study is the absence of a control group. Therefore, 
randomised clinical trials still need to be 
performed with the aim to compare the present 
protocol for pulpectomy in primary teeth with 
other materials and techniques available in the 
literature, including sample size calculation and 
stantardised restorative procedure.

This is the first study to evaluate the survival 
of a new endodontic protocol: 2% chlorhexidine 
digluconate and Feapex® paste for root filling of 
primary teeth with pulpal necrosis or irreversible 
pulpitis in infants. Although with long-term 
results of this present trial, further randomized 
clinical trials needs to be performed in order to 
increase the level of evidence for the present 
treatment protocol.

CONCLUSION

The new protocol using 2% chlorhexidine 
digluconate and Feapex® for primary teeth 
pulpectomy showed a survival rate after 24months 
of 86.06%. Therefore, this is a suitable protocol 
for pulpectomy in primary teeth, showing similar 
survival rates when compared to other studies 
that used Vitapex and ZOE pastes.
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