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Management of deep caries lesions
with or without pulp involvement in
primary teeth: a systematic review and
network meta-analysis

Abstract: There is a lack of evidence about the best approach for cavitated
caries lesions with the possibility of pulpal involvement in primary
teeth. Thus, the present authors aimed to verify the best treatment for
deep caries lesions with or without pulp involvement in primary teeth.
The search was conducted in MEDLINE/Pubmed and Web of Science
databases until May 2020. Studies that compared techniques to manage
deep caries lesions with at least 12 months of follow-up were included.
The risk of bias was evaluated using the RoB tool. Network meta-analysis
and pairwise meta-analyses were conducted considering the treatment
clinical success as an outcome, according to the pulp health condition.
From 491 potentially eligible studies, 9 were included. For deep caries
lesions with pulp vitality, the Hall Technique presented the highest
probability of success (78%). In the event of accidental pulp exposure,
pulpectomy presented a 76% chance of providing the best clinical results.
For pulp necrosis, no difference was observed between a pulpectomy
and non-instrumented endodontic treatment (RR = 0.69; 95%Cl: 0.21-2.33)
Thus, it was concluded that the Hall Technique may be a better option
for deep caries lesions with pulp vitality. In cases of accidental pulp
exposure of vital teeth during caries removal, a pulpectomy may be
considered the best option. However, there are insufficient studies to
build up evidence about the best treatment option when irreversible
pulpitis or pulp necrosis is present.

Keywords: Dental Caries; Pulpotomy; Pulpectomy; Tooth, Deciduous;
Systematic Review.

Introduction

Despite the implementation of preventive measures for dental caries,
data indicate that around 50% of children still have at least one primary
tooth in need of treatment.! The presence of caries lesions, especially the
most severe ones, leads to a negative impact on the oral health-related
quality of life of patients.? Therefore, their management should be the
focus of pediatric dentists.

Some systematic reviews have sought to determine the best treatment
for cavitated lesions in primary teeth, concerning both treatment
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success®*® and patient-centered outcomes.® However,
to date, there is a lack of evidence to establish the
best approach for cavitated caries lesions with risk
of pulpal involvement in primary teeth.

Most of the available systematic reviews aimed to
compare different materials used in the same technique
for conservative or non-conservative pulp treatments,”®
such as a pulpotomy or pulpectomy. However, the
literature indicates more than one treatment option
for the same pulpal health diagnosis.” There is no
scientifically established approach due to the lack of
systematic reviews comparing the numerous treatment
options available. A systematic review with network
meta-analysis could summarize the results from
primary studies. Additionally, it could provide a reliable
evidence regarding the effectiveness of treatments to
guide dental professionals on the decision-making
process when managing cavitated caries lesions with
risk of pulpal involvement in primary teeth.

Thus, the objective of the present study was to
verify the best treatment for deep caries lesions
with or without pulp involvement in primary teeth,
considering the pulp health condition, by means of
systematic review and network meta-analysis.

Methodology

Study design

The present review was performed according to the
PRISMA-NMA extension statement,” and was registered
in the International Prospective Register of Systematic
Reviews (PROSPERO) (protocol #CRD42016037787;
available at http://www.crd.york.ac.uk/PROSPERO/
display_record.php?ID=CRD42016037787). Two
reviewers independently performed the entire processes
of screening and selecting articles, as well as data
collection and risk of bias analyses (TMR and TKT).
Certainty of evidence was conducted by two other
reviewers independently (TG and TKT). A third
researcher, with experience in the treatment of caries
lesions in primary teeth (DPR), solved cases of conflict
or doubt.

Study sources

A systematic search was conducted in the
MEDLINE / PubMed and Web of Science electronic
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databases. The grey literature was searched in
the OpenGrey database. There was no restriction
on the language and the date of publication for
study selection. The last search was carried out on
May 30, 2020.

Search strategy

The PICO strategy was used for study selection
with the following question: Which treatment shows
the highest success rate for deep cavitated caries
lesions with or without possible pulpal involvement
in primary teeth? (Participants: primary teeth;
Intervention: treatments available for deep cavitated
caries lesions with or without pulp involvement;
Comparator: treatments for deep cavitated caries
lesions with or without pulp involvement; Outcome:
clinical success of treatment). The search strategy
was developed for the MEDLINE / PubMed database
and then adapted for the other databases consulted.
The results from the different databases were
cross-referenced to locate and eliminate duplications.
The complete search strategy for MEDLINE /
PubMed is shown below:

(“primary teeth” OR “primary tooth” or “deciduous
teeth” or “deciduous tooth” or “tooth, deciduous” OR
“primary dentition” or “baby teeth” OR “baby tooth”)
AND (“pulp capping” OR pulpotomy OR pulpectomy OR
“endodontic treatment” OR “pulp treatment” OR “pulp
therapy” OR “deep caries treatment” OR “deep caries
approach”) AND (“success rate” OR “survival rate” OR
“pulp vitality” OR “healing rate”))

For the Web of Science database, the following
strategy was used:

TS=((primary teeth OR primary tooth OR deciduous teeth
OR deciduous tooth OR tooth, deciduous OR primary
dentition or baby teeth OR baby tooth) AND (pulp
capping OR pulpotomy OR pulpectomy OR endodontic
treatment OR pulp treatment OR pulp therapy OR deep
caries treatment OR deep caries approach) AND (success

rate OR survival rate OR pulp vitality OR healing rate))

Finally, the following strategy was used to search
in OpenGrey:
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((primary teeth OR primary tooth OR deciduous teeth
OR deciduous tooth OR tooth, deciduous OR primary
dentition or baby teeth OR baby tooth) AND (pulp
capping OR pulpotomy OR pulpectomy OR endodontic
treatment OR pulp treatment OR pulp therapy OR deep
caries treatment OR deep caries approach) AND (success

rate OR survival rate OR pulp vitality OR healing rate))

Eligibility criteria
Initially, the titles and abstracts of the potentially

relevant studies identified in the databases were

evaluated independently by two researchers

(Kappa = 0.8). Articles were considered eligible when

they met the following inclusion criteria:

a. Evaluated the treatment of deep cavitated
caries lesions in primary teeth with or without
pulp involvement;

b. Conducted as a prospective study with at least
12 months of follow-up.

After the first evaluation, articles that met the
inclusion criteria were reviewed in their entirety,
and those which had any of the following exclusion
criteria were considered ineligible (Kappa = 0.7):

a. Did not show comparison groups;

b. Evaluated other outcomes not related to the review;

c. Conducted with specific groups of patients (such
as patients on medication or with special needs);

d. Did not compare different management
techniques.

The reference lists from potentially eligible articles
were then screened to check for all relevant articles
that may not have been identified during searches in
the databases. In cases where more than one article
studied the same sample, the one presenting the
complete data was considered.

The features of cavitated caries lesions—
presence or absence of pulp involvement, reversible
or irreversible pulpitis, as well as symptomatic
or asymptomatic—were considered according to
descriptions of the studies.

Data collection

The information from eligible studies was
collected independently by two reviewers. For each
included study, the following data were recorded:
initial pulp health diagnosis, publication details

(authors and year), sample characteristics (number
and age of participants, number of treatments
performed per group), study methodology (design,
comparative treatments, tooth type, how the pulp
diagnosis was performed, clinical characteristics
considered for treatment success—outcome), and
outcome information (follow-up and clinical success
rate of treatment).

Risk of bias assessment

After the data collection, two researchers
independently assessed the possible risk of bias in
included studies using the RoB tool" (Kappa = 0.7).
The tool considers domains on selection, performance,
detection, attrition, and reporting biases. When
all domains had a low risk of bias, the study was
considered low risk. If at least one domain had an
uncertain or high risk of bias, the study received
respective ratings.

Evaluation of the certainty of the
evidence—GRADE tool

The GRADE tool was used to evaluate the certainty
of evidence of the results from meta-analyses
(Kappa = 0.9). The certainty of evidence was classified
as high, moderate, low, or very low, while the reason
for downgrading was based on five domains: study
limitations, indirectness, inconsistency, imprecision,
and publication bias.

Synthesis of data and statistical
methods for network meta-analyses
and meta-analyses

Initially, Cochran Q and I? tests were conducted
to evaluate the heterogeneity of the data included in
the meta-analyses. Meta-analyses were conducted
considering clinical success of the treatment as
the outcome for cavitated caries lesions with
possible pulp involvement according to the initial
pulpal health condition. The choice of a fixed or
random model was made according to the results
of heterogeneity.

Direct evidence was computed through pairwise
meta-analyses with random effect when only
two treatments were considered (for example,
treatment A vs. B). However, when more than
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two treatments were evaluated for the same pulp
condition, network meta-analyses were conducted,
which synthesize direct and indirect comparisons.
For example, when studies compare A vs. B and
B vs. C, the results from these studies are called
direct evidence. Whilst the results from A vs. C,
since there are no primary study comparing both
treatments, came from indirect evidence from the
other studies (A vs. B and B vs. C). The geometry of
the networks is composed of nodes, representing
the treatment option, which are connected by lines
that represent indirect evidence.

To simultaneously consider both direct and
indirect evidences, a Bayesian analysis of mixed
treatment comparisons (MTC) was carried out.
Since all studies were performed with comparable
groups of patients, considering similar diagnostic
criteria of the initial pulp health condition as well
as the protocols of the treatments, this network
met the assumption of transitivity. Thus, the MTC
analyses were initially conducted using both fixed
and random models. The goodness of fit of the models
was measured using the residual deviation and
the deviation information criterion (DIC). Because
the DIC value of the random model was lower, the
random-effects model with homogeneous variability
between studies was used. A node split analysis
for inconsistency was not performed because of
insufficient data.

All analyses were performed using R statistical
software, version 2.15.3 (R Core Team, 2012, Vienna,
Austria). Meta-analyses were conducted using a
meta-package, while network meta-analyses were
conducted using the GeMTC package and the
rJAGS package to estimate the models. The ranking
probability of efficacy for all treatments, and the
relative risk for pairwise comparisons, odds ratio
for mixed comparison, and 95% confidence intervals
were calculated.

Results
Selection of studies
The systematic search of the literature

identified 489 potentially relevant references, being
173 publications from MEDLINE / PubMed, 315 from
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the Web of Science, and one from OpenGrey. Of these,
79 were duplicated in more than one database. From
the information provided in the title and abstract,
257 articles were considered ineligible. The main
reason for non-inclusion was not investigating the
treatment of cavitated caries lesions in primary teeth
with possible pulp involvement (55.3%). One hundred
and fifty-three remaining papers were analyzed
in their entirety for the collection of more detailed
information. Thirty-three articles were excluded
because they did not present comparison groups
(22.6%), while 109 articles did not compare different
techniques (74.7%). Two publications were identified
through manual search. Finally, nine publications
met the eligibility criteria and were included in the
systematic review. Two studies evaluated similar
groups for the treatment of deep caries lesions with
pulp vitality, which were not comparable with the
other treatments from the other studies. However, one
did not present clinical success data and was thus not
included in the quantitative analysis. Therefore, seven
studies were included in the quantitative analysis.
The process of study selection is shown in Figure 1.

Study characteristics

The main characteristics of the included studies
are presented in Table 1.

In general, all studies considered similar
characteristics for the initial pulp diagnosis, especially
regarding the X-ray images (potential proximity to
the pulp, as well as signs of irreversible pulpitis or
pulp necrosis).12,13,14,15,16,1Z18,19,20

Four studies evaluated treatment options for
deep caries lesions with pulp vitality in primary
molars'?3141%> and five treatment options were
considered: the Hall Technique, selective and non-
selective removal of caries lesion, pulpotomy, and
pulpectomy. Also, all studies considered clinical signs
and symptoms such as spontaneous pain, edema,
and fistula, as well as radiographic characteristics
as part of the diagnosis of the initial pulp health
condition.’*"315 From these, three studies considered
clinical outcomes for the evaluation of treatment
success;'?'*1> however, one study only reported
radiographic success." The longest follow-up of
included studies was 24 months.'>"?
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Identification

Eligibility

Figure 1. Flowchart of screening, eligibility, and analysis of arficles.

Furthermore, three studies considered
treatments for primary incisors'*” and molars'
with accidental pulp exposure of vital teeth
during caries removal. Three treatment options
were considered for this pulp condition: direct
pulp capping, pulpotomy, and pulpectomy. Only

two studies reported clinical and radiographic
parameters for the diagnosis of pulp vitality
other than lesion depth.’®®® Finally, two studies
considered clinical outcomes to assess successful
treatment in 24 months,'*” and one, in 36 months

of follow-up.’®
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When irreversible pulpitis or pulp necrosis was
present, two studies compared two different treatment
options for primary molars: pulpectomy (instrumented
endodontic treatment) and non-instrumented
endodontic treatment (NIET).*® In general, clinical
success was considered as the absence of persistent
pain, pathological dental mobility, fistula, or edema.’?
The follow-up time ranged from 12% to 24 months.”

Risk of bias assessment

The final analysis of the risk of bias of the included
studies is presented in Figure 2. Concerning the
selection domain, five articles reported the generation
of the randomization sequence'***#1%2° and only one

used the allocation mechanism.” When performance
was considered, two studies reported blinded
participants,’*'? while for the detection domain, four
studies reported the blinding of the evaluators.3161720
However, all the studies presented a low risk of bias
for the attrition and reporting domains. No other
source of bias was detected.!>!314151617181920

In general, all studies had at least one high-risk

domain and were considered to have high risk
Of bias 12,13,14,15,16,17,18,19,20

Evaluation of the certainty of evidence
Table 2 presents the certainty of evidence and
the reason for downgrading treatment comparison

Aminabadl et al., 2008

Boyd et al., 2017

) . . Random sequence generation (selection bias)

Casas et al., 2004

) ‘ . Allocation concealment (selection bias)

-

Daher et al., 2015

Dimitraki et al., 2019

) . . . . Blinding of participants and personnel (performance bias)

Franzon et al., 2004

Howley et al., 2012

) . . . . . . Blinding of outcome assessment (detection bias)

Nakornchal et al., 2010

90 e e

Tang; Xu, 2017

. . . . . . . . ' Incomplete outcome data (attrition bias)
. . ‘ . ‘ . . . . Selective reporting (reporting bias)
. . . . . . . . . Other bias

Figure 2. Risk of bias assessment according to the evaluated domain.
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Table 2. Certainty of evidence and reason for downgrading in accordance with the initial pulp health condition.

Comparison C:;g:;zeo{ Reason for downgrading

Deeper caries lesions with pulp vitality
Hall technique vs. Selective caries removal Very low Study limitation — High risk of bias; Indirectness; Imprecision.
Hall technique vs. Non-selective caries removal Low Study limitation — High risk of bias; Imprecision.
Selective caries removal vs. Non-selective caries removal Low Study limitation — High risk of bias; Imprecision.

Accidental pulp exposure in the presence of vital pulp
Direct pulp capping vs. Pulpotomy Low Study limitation — High risk of bias; Imprecision.
Direct pulp capping vs. Pulpectomy Very low Study limitation — High risk of bias; Indirectness; Imprecision.
Pulpotomy vs. Pulpectomy Moderate Study limitation — High risk of bias.

Pulpal necrosis or irreversible pulpitis
Nerinsiumerioe ansioelenic ieimeni v, nsiumeriag Very low Study limitation — High risk of bias; Inconsistency, Imprecision.

endodontic treatment

Table 3. League table with all mixed* comparisons of treatments for deeper caries lesion with pulp vitality.

Hall technique

6.2 (0.34-140.0) Selective removal of caries lesion

2.6 (0.31-23.0) 0.43 (0.052-2.8)

Non-selective removal of caries lesion

Comparisons between treatments should be read from left to right. Results are OR (95C1%), where OR > 1 favors the cell-defined treatment;

*Random effect model, Model fit: residual deviance; DIC = 8.24.

in accordance with the initial pulp health condition.
In general, the certainty of evidence ranged from
very low to moderate. The reasons for downgrading
were especially study limitations due to high risk of
bias of the primary studies included, indirectness
and imprecision.

Data synthesis

The analyses were conducted in accordance with
the pulp health condition. We considered as the
outcome the clinical success of the treatments, which
was dichotomized as a success or failure according
to what was reported in the primary studies.

Thus, two network meta-analyses were performed
considering: a) the treatment success rate for deep
caries lesions with pulp vitality (Hall Technique,
selective caries removal, and non-selective caries
removal), and b) the success rate of approaches for vital
pulp accidentally exposed during the caries removal
(direct pulp capping, pulpotomy, and pulpectomy).
Furthermore, one pairwise meta-analysis was
conducted considering treatments for irreversible

pulpitis or pulp necrosis, comparing instrumented
with non-instrumented endodontic treatment.
Data from four studies evaluating deep caries
lesions with pulp vitality were initially considered.
Two studies evaluated similar groups, not comparable
with the others (pulpotomy and pulpectomy).
However, one did not present an outcome of clinical
success, but only radiographic data. Thus, data from
these two studies could not be synthesized. Network
meta-analysis was conducted with data from two
studies, which evaluated three different treatment
options. Low, but not significant, heterogeneity
was observed among included studies (p = 1.031; I?
= 27%). The results of the indirect comparisons are
presented in Table 3. The rank probability showed
that the best results could be obtained when the Hall
Technique was used (78%) (Figure 3), compared to the
non-selective and selective removal of caries lesions.
For vital pulp accidentally exposed during
the caries removal, three studies were included,
and three types of treatment were evaluated and
included in the network meta-analysis. Low, but

Braz. Oral Res. 2021;35:e004 9
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100% —

NonSele Removal

HallTé&Anique

Selecti@Removal

80% -

60% -

40% —

20% -

0%

Rank probability

1° 20 3°

W Hall Technique B Non-selective caries removal W Selective caries removal

Figure 3. Network comparison and ranked success probability of treatments for deep caries lesions in vital primary teeth.

Table 4. League table with all direct* (gray) and mixed** (white) comparisons of treatments for accidental pulp exposure in the

presence of vital pulp.

Pulpectomy 1.18 (1.02-1.36)
1.7 (0.53 -6.3) Pulpotomy
4.5 (0.36 -69.0) 2.6 (0.27 -30.0) Direct pulp capping

Comparisons between treatments should be read from left to right. Results are OR (95C1%), where OR > 1 favors the cell-defined treatment;
*Random effect model: Mantel-Haenszel method; DerSimonian-Laird estimator for tau ™~ 2; 12 = 52%; p = 0.15; **Random effect model,

Model fit: residual deviance; DIC: 11.53.

Pulp.omy

DirectP apping

Pul my

100%

80%

60%

40%

20%

0%

Rank probability

1° 2° 3°

W Direct pulp capping B Pulpotomy B Pulpectomy

Figure 4. Network comparisons and ranked success probability of treatments for vital pulp accidentally exposed during the caries removal.

non-significant, heterogeneity was observed among
included studies (p = 1.007; I = 17%). Table 4 shows
the results of direct and indirect comparisons. The
rank probability showed that pulpectomy had a 76%
chance of presenting the best results when used

10 Braz. Oral Res. 2021;35:e004

(1*t place), followed by pulpotomy (2" place). At the
same time, direct pulp capping presented a 78%
chance of having the worst performance (Figure 4).

Similarly, when irreversible pulpitis or pulp
necrosis was the initial pulp condition, two studies
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Experimental Control
Study Events Total Events Total
Nakornchai et al 2010 24 25 24 25
Daher et al 2015 14 37 13 16
Fixed effect model 62 41

Random effects model_
Heterogeneity: 1% = 96%, +* = 0.7399, p < 0.01

Weight Weight

Risk Ratio RR 95%-Cl (fixed) (random)

- 1.00 [0.89;1.12] 56.9% 51.8%
0.47 [0.29;0.75] 43.1% 48.2%

= 0.77 [0.65; 0.92] 100.0% -

0.69 [0.21; 2.33] -~ 100.0%

Figure 5. Meta-analyses of treatments for irreversible pulpitis and pulp necrosis comparing pulpectomy (control) with non-

instrumented endodontic treatment (experimental).

were included and two different treatments were
compared. Data from 12 months of follow up were
considered. High and significant heterogeneity was
observed among included studies (p < 0.001; I = 96%).
The meta-analysis, considering the random-effects
model, was then conducted and showed no difference
between pulpectomy and NIET for this pulp condition
(Figure 5).

Discussion

The search for the best approach for the
management of deep cavitated caries lesions has
resulted in numerous treatment possibilities, which
presents a challenge for pediatric dentists when
having to select the best option. With this in mind,
the present systematic review evaluated the clinical
success of treatments for cavitated caries lesions in
primary teeth with possible pulp involvement. Overall,
we confirmed that the initial pulp health status is
essential when choosing the adequate treatment.

When vital primary molars with deep caries
were considered, the probability rank from network
meta-analysis showed that the Hall Technique
surpassed the other restorative techniques, such as
non-selective and selective caries removal. Although
few studies have considered this technique for deep
caries lesions, the results found corroborate a previous
systematic review focusing on cavitated caries
without proximity to pulp.’® It is therefore believed
that the same phenomena previously mentioned are
responsible for the higher probability of the Hall
Technique resulting in clinical success. The sealing
of the lesion with stainless-steel crowns hampers

contact with biofilm from a dietary carbohydrate
source, limiting caries progression.??? In addition,
the use of glass ionomer cement to cement the
crowns could remineralize the caries lesion, even
though caries removal is not recommended in this
technique® to avoid accidental pulp exposure,
maintaining the dentin-pulp complex intact and
increasing pulp survival.”? However, this finding
is supported by one quasi-randomized study."
Therefore, there is a possible risk of selection bias
and no similar characteristics for the experimental
groups at baseline. The authors explain that the
study design is because the treatment allocation was
done according to the operators (dental therapists),
who were responsible for selecting the participants.

Non-selective caries removal was the second
best option to treat deep caries lesions without pulp
involvement. However, this approach should not be
considered. Despite the longevity of restoration that
could be expected with non-selective caries removal,
the disadvantages of this technique advise against
its use.”** Based on the scientific evidence built to
date, the recommendations are the use of less invasive
techniques, such as selective caries removal, which
reduces the risk of pulp exposure and its sequelae.”*

Even in a worst-case scenario, the use of pulpotomy
and pulpectomy, despite being considered in two
studies,*'® should not be a treatment option for
deep caries lesions without pulp involvement.
Although data from these studies was not used in
the network meta-analysis due to the absence of
common groups, it needs to be emphasized the
discouragement of this technique in such cases for
the reasons explained above.?"

Braz. Oral Res. 2021;35:e004 11
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Conversely, for the treatment of cavitated
caries lesions with accidental pulp exposure, the
network meta-analysis showed better results when
a pulpectomy was performed compared with a
pulpotomy and direct pulp capping.'®’”*® Pulpotomies
and direct pulp capping have been indicated in cases
of accidental exposure of vital pulp or reversible
pulpitis without evidence of radicular pathology,'*'#*
as seen in the eligibility criteria of the included
studies. However, two theories could help explain
the better results obtained with a pulpectomy: a)
the difficulty in diagnosing pulp health condition
in children leads to limitations and inaccuracies
in the diagnosis and incorrect choice of technique;
and b) possible technical errors such as mechanical
pressure on incompletely removed coronary pulp.’
Thus, even though a pulpotomy has the objective
of maintaining radicular pulp vitality, clinical
success rates ranged from 63% to 86.9% compared
to 95.6% to 100% for the pulpectomy. In addition,
the moderate certainty of evidence in favor of
pulpectomy reinforces this finding. Poor success rates
can be observed also for direct pulp capping when
compared with pulpotomy.”” High occurrence of
internal resorption has been speculated as the reason
for the unsatisfactory results of this technique.?
Possible complications such as mobility, percussion
sensitivity, swelling, parulis, or the presence of a
fistulous tract can result from a failed pulpotomy
and direct pulp capping,'®'”* which discourages
the use of either techniques.

Furthermore, when pulpal necrosis or irreversible
pulpitis were considered, no difference was observed
between the treatments evaluated. Nevertheless, it
is essential to highlight that this result had a very
low certainty of evidence from a meta-analysis
of only two studies, with high heterogeneity and
wide confidence interval.”?° While a pulpectomy
associates the mechanical cleaning and chemical
disinfection of the entire root canal, NIET or lesion
sterilization and tissue repair therapy are intended
to disinfect affected pulp and periapical tissues
with an antibacterial paste, without mechanical
instrumentation.”® Because the composition of
antibacterial pastes varied greatly between the
studies and of the small number of included studies,

12 Braz. Oral Res. 2021;35:e004

the impact of this factor could not be evaluated
in the present systematic review. However, it has
been suggested that treatment success appears to
be more related to the initial pathological condition
than the filling material for pulp treatment.” Even
so, the standardization of these variables should be
considered in future studies.

In our study, we considered the clinical treatment
success as an outcome. Most of the studies, with the
exception of one, included clinical and radiographic
success rates separately. Because there is no standard
index or criteria to evaluate pulp treatments, some
characteristics have been considered to evaluate
treatment success: satisfactory restoration and
absence of clinical symptoms and signs of pulp
pathology, such as fistula, swelling, spontaneous
pain, and mobility not compatible with root
resorption. These clinical characteristics can be
easily identified by dentists and be considered a more
relevant outcome.

Finally, it is essential to emphasize that all
included studies presented a high risk of bias since all
had at least one domain with high risk,!21314151617181520
especially selection and performance bias. However,
the blinding of the operator is not always possible
due to the notable difference between the techniques.
Contrarily, the domains of attrition, reporting,
and other biases were scored as having a low
risk of bias.

In addition, the findings that the Hall Technique
and pulpectomy are the best treatments for deep
cavitated caries lesions with vital pulp and accidental
pulp exposure, respectively, are from the ranking
probability analysis. Although this network meta-
analysis tool can help organize the preferential order
of treatments, this information does not necessarily
imply clinically relevant effect size. Thus, the results
should be considered with caution. This is reinforced
by the small number of studies included in the
analysis, which is a limitation of our systematic
review. Therefore, further well-designed studies
focusing on conducting and reporting allocation
concealment and blinding of participants and
examiners, when possible, need to be performed to
obtain a robust evidence to guide pediatric dentists
in the decision-making process.
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Conclusion

The available evidence indicates the Hall Technique
as having the best-ranked probability for treatment
success of deep caries lesions in vital primary teeth.
In cases of accidental vital pulp exposure during
caries removal, pulpectomy can be considered the
best option. However, the certainty of evidence
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