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ABSTRACT

Introduction: The objective was to review the effectiveness of iodoform-based compared to
noniodoform-based filling materials in the root canal treatment of deciduous teeth.

Methods: This systematic review and meta-analysis used randomized clinical trials with six
months or more follow-up. The risk of bias of individual studies and the certainty of the evi-
dence were evaluated (Cochrane risk of bias tool and GRADE, respectively).

Results: The initial search resulted in 5,127 studies after removal of duplicates. After screening
by title and abstract, 34 full-text studies were eligible and 21 remained in the qualitative synthe-
sis and 19 in the meta-analysis. lodoform-based filling materials resulted in fewer clinical failures
when compared to noniodoform-based filling materials at the 6 months (OR = 0.43, 95%Cl:
0.19-0.97, p=.04) and 9-12months (OR = 0.46, 95%Cl: 0.23-0.93, p=.03), but not at the
18-30 months follow-up (OR = 1.08, 95%Cl: 0.58-2.03, p=.81). When considering radiographic
failures, there was no statistical difference between iodoform-based and noniodoform-based fill-
ing materials at the 6 months (OR = 0.72, 95%Cl: 0.39-1.32, p=.29) and 18-30 months follow-
ups (OR = 1.06, 95%Cl: 0.51-2.21, p=.87), but fewer radiographic failures were detected at the
9-12 months follow-up (OR = 0.49, 95%Cl: 0.29-0.80, p =.005).

Conclusion: lodoform-based filling materials showed better clinical and radiographic perform-
ance when compared to non-iodoform-based filling materials in the short term, and similar per-
formance in the long term. However, most of the studies exhibited unclear or high risk of bias
and the overall certainty of the evidence ranged from low to very low. Therefore, new random-
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ized clinical trials must be accomplished to corroborate this conclusion.

Introduction

Endodontic treatment with complete pulp removal—
pulpectomy—is commonly used in deciduous teeth
[1,2].
Usually, after the chemomechanical preparation of the

with irreversible pulpitis or necrotic pulp

root canals, an absorbable and biocompatible material
must be used to favor repair and allow the perman-
ence of the tooth in the mouth till its physiological
exfoliation [1]. In an attempt to simplify the steps,
Lesion Sterilization and Tissue Repair (LSTR) therapy
has been investigated for the treatment of primary
tooth canals. This technique implies nonmechanical
preparation of the root canals and placement of a
paste made of a mixture of antibiotics at the entrance
of the root canals [3].

The complex morphology of root canal systems
in primary teeth can hamper mechanical instrumenta-
tion, irrigation and/or disinfection [4]. For this rea-
son, the wuse of substances with antimicrobial
properties is generally used to increase the chances of
a successful endodontic treatment [1]. Even in LSTR
therapy, the use of a mixture of antibiotics is consid-
ered sufficient to respond to the periapical lesions [3].

A good filling material must be absorbable and
able to accompany the deciduous tooth root resorp-
tion and not interfere with the germ of the successive
permanent tooth [1,2]. For a long time, zinc oxide
eugenol (ZOE) was the material most used [4-21] but
its use was reduced [22] due to its limited antimicro-
bial action [22-24], slower resorption compared to

that of the deciduous teeth [8,24], and its ability to
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generate a foreign body-type reaction if the material
overflows the root apex [25]. The use of other filling
materials has grown, mainly calcium hydroxide with
iodoform [4-7,9,10,14-17,19,20,22,23,26-30],
they exhibit pronounced antimicrobial action, are eas-
ily absorbed when overflowing the tooth apex
[31-33], are radiopaque, and can be purchased as a
pre-mixed paste for easy application [4].

An ideal filling material for deciduous teeth has
not been found yet [4-7]. However, the use of iodo-
form in different filling materials stands out due to
the resorption capability and good antimicrobial
properties [8,10,34]. In the market, there are different
formulations with iodoform, including ZOE [9,11-13,
16-19,21,35,36], calcium hydroxide [9-12,14-20,
22,23,27-29,35], antibiotic agents [37,38], or other
substances [39,40].

Previous systematic reviews have focused on differ-
ent filling materials for deciduous teeth after endo-
dontic treatment [4-7], on the chemomechanical
technique or LSTR therapy [3]. However, there is no
review investigating possible advantages of iodoform
addition to filling materials, independent of the endo-
dontic technique used. The objective this study was to
review the effectiveness of iodoform-based compared
to non-iodoform-based filling materials in the root
canal treatment of deciduous teeth.

since

Materials and methods
Protocol and registration

The study protocol was registered in the PROSPERO
database (CRD42019123937), and the recommenda-
tions of the Preferred Reporting Items for Systematic
Reviews and Meta-Analyses (PRISMA) statement
were followed [41]. The study was accomplished from
December 2018 to June 2019 and updated in
March 2021.

Information sources and search strategy

e P (Population) = children with deciduous teeth
that received root canal treatment;

e I (Intervention) = root canal treatment using
iodoform-based filling materials;
e C (Comparison) = root canal treatment using

noniodoform-based filling materials;

e O (Outcomes) = clinical and/or radiographic suc-
cess/failure;

e S (Type of studies) = randomized clinical trials.
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The search used the following electronic data bases:
MEDLINE via PubMeb, Scopus, Web of Science,
Latin American and Caribbean Literature on Health
Sciences  (LILACS), Biblioteca  Brasileira em
Odontologia (BBO) (Brazilian Dentistry Library) and
Cochrane Library.

The search strategy (Supplement 1) was based on
controlled vocabulary (MeSH terms) of the PubMed
database along with free keywords retrieved from
titles and abstracts. MeSH terms and free keywords
were initially combined in each item using the
Boolean operator ‘OR’. The Population and
Intervention were combined to build the search strat-
egy by the Boolean operator ‘AND’. The search strat-
egy developed for PubMed was adapted to other
electronic databases. We also hand-searched the refer-
ence lists of all primary studies for additional relevant
publications.

The grey literature was searched using the data-
bases System for Information on Grey Literature in
Europe (SIGLE) and Scholar Google. Dissertations
and theses were searched using the ProQuest
Dissertations and Theses Full-Text databases and the
Periddicos Capes Thesis database.

Eligibility criteria

Randomized Clinical Trials (RCT) were included. The
studies excluded comprised noncontrolled clinical
studies, editorial letters, literature reviews, in vitro or
animal studies, observational studies, case reports and
case series. Studies written in Chinese and Japanese
were also excluded. No restrictions on publication
dates were applied.

Study selection and data collection process

The retrieved studies were imported into a reference
management software (EndNote X9 - Clarivate
Analytics, Philadelphia, USA). After removal of dupli-
cates, studies were excluded after title and abstract
reading according to the exclusion criteria previously
described. This process was performed independently
by two reviewers (M.F.S.J. and A.C.R.C.); in case of
disagreement, a  third
sulted (L.M.W.).

The studies were selected by title and abstracts
accordingly to the described eligibility criteria. Full-
text studies were obtained when there was insufficient
information in the title and abstract to make a
clear decision.

reviewer  was con-
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Eligible studies received an identification that com-
bined the first author’s name and the year of publica-
tion. The data from the studies were extracted to
customized extraction forms that comprised the study
design, participants, interventions and outcomes.
Studies reporting different follow-ups of the same
research were only considered once to prevent data
overlapping. This process was performed independ-
ently by two reviewers (M.F.S.J. and A.CR.C); in
case of disagreement, a third reviewer was con-
sulted (L.LM.W.).

Risk of bias in individual studies

The evaluation of the risk of bias of the selected stud-
ies was carried out by two independent reviewers
(M.ES)J. and A.CRC.), wusing the Cochrane
Collaboration tool to evaluate the risk of bias in RCT
[42]. The evaluation criteria comprised five items: (1)
sequence generation, (2) allocation concealment, (3)
blinding of result evaluators, (4) incomplete result
data, and (5) selective result reports. In case of dis-
crepancies between the evaluators, a third reviewer
was consulted (L.M.W.).

The risk of bias was rated following the recom-
mendations described in the Cochrane Handbook for
Systematic Reviews of Interventions 5.1.0. Each criter-
ion was graded as having ‘low’, “‘unclear’ or ‘high’ risk
of bias, accordingly to the information retrieved in
the text regarding potential bias.

The study was judged as ‘high’ risk if at least one
key domain was not achieved adequately. At the study
level, a study was judged as having a ‘low’ risk of bias
if all domains were considered at ‘low’ risk. If the
information could not be retrieved or was incomplete
on one of these domains, without presenting a ‘high’
risk of bias in any domain, the study was considered
as having an ‘unclear’ risk of bias.

Meta-analysis

The outcomes assessed were clinical or radiographic
failure (yes or no) for the different follow-ups (6,
9-12 and 18-30months) and techniques for tooth
preparation (chemomechanical and LSTR). The
results were summarized using the random-effects
model to estimate the Odds Ratio (OR) using a 95%
confidence interval (95%CI). The heterogeneity was
assessed using the Cochran Q test and the I” statistics.
All analyses were performed using the software
Revman 5 (Review Manager ver. 5, The Cochrane
Collaboration, Copenhagen, Denmark).

Assessment of the certainty of the evidence

The certainty of the evidence was assessed using the
Grading of  Recommendations Assessment,
Development and Evaluation (GRADE) [43]. This
stage was accomplished to determine the overall cer-
tainty of the evidence for each meta-analysis. The evi-
dence can be graded in 4 levels (very low, low,
moderate, high). When a meta-analysis is graded as
‘high quality’, it means that the authors are very con-
fident that the true effect lies close to the estimate of
the effect.

Results
Selection of studies

The initial search in the databases resulted in 6,049
registers (Supplement 1). The removal of duplicates
resulted in 5,127 registers. After the selection based
on title, the number of registers was reduced to 96. A
total of 62 registers was excluded after the abstract
reading, resulting in 34 full text for the eligibility
assessment. Thirteen registers were excluded due to:
(1) nonrandomized clinical trial [22] (2) absence of a
group using iodoform-based filling material [44,45],
(3) all groups used iodoform-based filling materials
[34,46-49], (4) original dissertation of an included
study [50], (5) publication of preliminary results of an
included study [51,52], and (6) text in Chinese
[53,54] (Supplement 2).

Characteristics of the included studies

The characteristics of the 21 selected studies are listed
in Table 1. The randomization unit of the clinical
studies was either the patient [10-12,20,27,29], or the
tooth [9,13-18,21,28,30,36-38]. In some studies, the
randomization unit was not identified [19,35].

The number of patients included in the studies
ranged from 27 to 120 children, and only three stud-
ies presented a sample calculation [12,17,29]. The age
of the patients ranged between 3 and 13years old.
Thirteen studies reported exclusively pulpectomy
resulting from complications of carious lesions
[9,12,13,15-19,21,27,29,35,36], whereas other studies
included deciduous teeth with pulpectomy associated
with pulp lesions caused by carious lesions or trauma
[10,38], chronic infection [20] or necrosis [30].
Finally, other studies did not clearly explain the clin-
ical reason for root canal treatment [11,14,28,37].

Most studies included upper and lower molars
[9,11,12,14,17,19,27-30,35,36], others only second
molars [20], lower molars [15], anterior and posterior
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teeth [10,13,37,48], or only upper incisors [21]. Two
studies did not report on the type of teeth
included [16,18].

The root canal treatments were carried out by one
operator [11,12,15,16,18,21,27,28,35,36,38], two [14]
or four [30] operators or by an unreported number of
operators [9,10,13,17,19,20,29,37]. The procedure was
carried out in a single session [9,11,15,16,19,21,35] or
in two sessions [10,13,17]. A further two studies used
individualized protocols for deciding the number of
root canal treatment sessions [14,38], while in the
remaining nine studies the number of sessions was
not reported [12,18,20,27-30,36,37].

In most studies, the chemomechanical technique
was employed for the root canal treatment [9-12,
14-21,27-30,35-38], while the LSTR therapy without
instrumentation was employed in fewer studies
[28-30,36,37]. Finally, one study did not clearly report
on the technique employed [13].

Several iodoform-based filling materials had been
used in the studies. Iodoform with calcium hydroxide
was present in the commercial brands: Metapex
[9,10,19,20] and Vitapex [14-17,27-29] and Maisto-
Capurro paste [30]. Iodoform associated with zinc
oxide, eugenol and calcium hydroxide was synthesized
using all these components [17], without addition of
chlorophenol [9], with addition of propolis [36], or as
the commercial brand (Endoflas) [11,12,18,19,35].
One study used iodoform, zinc oxide and eugenol
(RCFill) [16] and another study used iodoform, zinc
oxide eugenol (ZOE), bismuth subcarbonate, resins,
barium sulphate, eugenol and excipients (Zical) [21].
Two studies used different versions of the modified
Guedes-Pinto paste [37,38], and finally one study
used Maisto paste [13].

Several positive control groups (noniodoform-
based filling materials) were found in the studies.
ZOE was standard [9-21]; alone or in addition to
other components such as chloramphenicol and tetra-
cycline (CTZ) [37]. Other versions of zinc oxide (ZO)
without eugenol were found, but with the addition of
other active components such as calcium hydroxide
[38], propolis [9], ozonized oil [27], aloe vera [12,20],
sodium fluoride 10% [12] and nanohydroxyapatite
[35]. Calcium hydroxide-based pastes were also used:
Apexcal (calcium hydroxide, bismuth carbonate, poly-
ethylene glycol, glycerine and water) [21], Sealapex
[14] and Calcitur [14]. The material used in the LSTR
technique was 3Mix paste (ciprofloxacin, metronida-
zole and minocycline) [28-30,36,37].

The number of follow-up sessions included a min-
imum of two [9,10,15,28,29] and a maximum of seven
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[14] clinical and/or radiographic appointments. The
interval of between follow-ups sessions varied greatly
from 15 days [37] to 30 months [16].

Clinical and/or radiographic evaluations were car-
ried out by a single evaluator [15,19] or by two
[16,38] [9,20].
reported that the evaluators were blinded or double-
blinded for both the clinical and radiographic evalua-
tions [9,14,16,20,38] others only for the clinical [28]
or the radiographic evaluations [11,27]. Evaluators
were previously calibrated to identify clinical and
radiographic success in three studies [9,16,38] or only
for radiographic success [11,27,28]. However, most of
the studies did not report on the calibration process
[10,12,13,15,17-19,21,29,30,35-37].

The clinical failure was assessed by the presence of:
(1) pain [9-15,17-21,27,28,30,35-38], (2) mobility
[9,10,12-15,17-20,27,28,30,35-37]; (3) tenderness on
percussion [9,11,12,14,19-21,30,35,38]; (4) tenderness
[13,18]; (5) fistula [10-12,14,17,18,21,28,30,37,38]; (6)
swelling  [10-12,14,15,19,21,30,35,36,38]; (7) sinus
tract [11,12,15,19,21,36]; (8) redness [11,12,15,19]; (9)
purulent exudate expressed from the gingival margin
[19]; (10) premature exfoliation [36]; (11) loss of clin-
ical crown/coronal restoration or recurrent caries
[21]. Some researchers also noted the absence of nor-
mal mucosa [9,20,27,37] or the health of tissues sur-
rounding the teeth [13,21]. In the present review, it
was not possible to access the modified American
Association of Endodontists criteria applied by
Pramila et al. [16].

The radiographical failure was assessed by: (1) the
presence of radiographic lesions [10,17]; (2) absence of
reduction in the size of radiolucent area in the intra-
radicular [27,36] or inter-radicular region [9,11-13,19,
29,30,36-38], including the furcation [14,28,36,37] or
[12,14,15,19, 21,28-30]; (3) the
absence of continuity of lamina dura [12,14,15,27]; (4)
the absence of normal periodontal ligament space
[21,37]; (5) the presence of external [12,17,21,27,28,
30,38] or internal [12,21,27,28,30,38] root resorption
[14,19,37]; (6) the presence of new radiolucency
formed after of treatment [10,28]; (7) the presence of
radiolucency involving the successor tooth germ [19];
(8) the presence of change in the direction of the suc-
cessor tooth [17,35,36]; (9) the absence of bone regen-
eration [9,12,13,15,20,27,30]; (10) the absence of filling
material in the root canal [17]; (11) the absence of
extruded material extraradicularly [17]; (12) the
absence of resorption of extravasated material
[13,35,36] with physiologic root resorption [35,36].

or three evaluators Some studies

periapical region
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Risk of bias evaluation

Out of the 21 eligible studies, two [17,38] were eval-
uated as having a ‘low’ risk of bias, 13 as having an
‘unclear’ risk [9,11-15,18,19,27-29,35,36], and six
studies as having a ‘high® risk of bias
[10,16,20,21,30,37] (Supplement 3).

Meta-analysis

Two studies were excluded from the quantitative
synthesis because it was not possible to extract the
primary data needed to compare the outcomes
studied [10,37]. Therefore, 19 studies remained for
the meta-analysis of clinical or radiographic failures
[9,11-21,27-30,35,36,38]. In the meta-analysis, LSRT
was compared to iodoformed filling material. Thus,
the result of LSRT group was not compared to con-
ventional treatment subgroup without iodoform (0
failures in 20 cases in 6 and 12 months in clinical and
radiographic evaluation).

In the clinical evaluation, iodoform-based filling
materials showed fewer failures at the 6 months (OR
= 043, 95%CIL: 0.19-0.97, p=.04) and 9-12 months
follow-ups (OR = 0.46, 95%CI: 0.23-0.93, p=.03),
but not at the 18-30 months follow-up (OR = 1.08,
95%CI: 0.58-2.03, p=.81). In the subgroup using

lodoform paste  Comparators
Study or Subgroup Events Total Events Total Weight

chemomechanical preparation, the iodoform-based
filling materials performed better than noniodoform-
based materials both at the 6 months (OR = 0.37,
95%CI: 0.14-0.94, p=.04) and 9-12months follow-
ups (OR = 0.43, 95%CI: 0.19-0.97, p=.04), but not
at the 18-30 months follow-up (OR = 1.32, 95%CI:
0.65-2.67, p=.44). In the subgroup using the LSTR
technique, there was no difference between iodoform-
based and noniodoform-based materials at any of the
follow-ups (6 months [OR = 0.77, 95%CI: 0.14-4.19,
p=0.76], 9-12 months [OR = 0.57, 95%CI: 0.15-2.12,
p=.2]), 18-30 months [OR = 0.43, 95%CI: 0.09-2.09,
p=.44]). The results did not present heterogeneity
for clinical failures (test 7 p> .05, *=0%)
(Figures 1-3).

In the radiographic evaluation, there was no statis-
tical difference between iodoform-based and non-
iodoform-based materials at the 6months (OR =
0.72, 95%CI: 0.39-1.32, p=.29) and 18-30 months fol-
low-ups (OR = 1.06, 95%CIL: 0.51-2.21, p=.87), but
fewer radiographic failures were detected for iodo-
form-based materials at the 9-12months follow-up
(OR = 0.49, 95%CI: 0.29-0.80, p=.005). In the che-
momechanical preparation subgroup, there was no
difference between iodoform-based and noniodoform-
based materials at any of the follow-ups (6 months

Odds Ratio Odds Ratio
M-H, Fixed, 95% CI M-H, Fixed, 95% CI

4.1.1 All comparators

Al-Ostwani 2016 (9] 1 32 1 32 50%
Cassol 2019 [38] 0 13 0 13

Chen 2017 [17] 0 109 0 51

Goel 2018[12] 1 29 5 85 12.6%
Kottapalli 2019 [35] 0 15 0 15

Ozalp 2005 [14] 0 20 2 60 6.4%
Pandranki 2018 [18] 1 25 1 27 48%
Pramila 2016 18] 0 70 0 36

Reddy 1996 [13] 0 15 3 15 17.5%
Rewal 2014 [11] 0 26 4 24 236%
Subramaniam 2011 [19] 1 30 1 15 6.6%
Trairatvorakul 2008 [15] 0 27 1 27 7.6%
Subtotal (95% CI) 41 400 84.1%
Total events 4 18

Heterogeneity: Chi*= 2.80, df= 7 (P = 0.90), F= 0%

Test for overall effect. Z=2.09 (P =0.04)

41.2LSTR

Divya 2019 [36) 0 15 0 15

Doneria 2017 [27] 0 20 1 24 69%
Nakornchai 2010 [28] 0 25 0 25
Zacharczuk 2019 [30) 2 19 2 20 9.0%
Subtotal (95% ClI) 79 84 159%
Total events 2 3

Heterogeneity: Chi*= 0.27,df=1 (P = 0.60), F= 0%

Test for overall effect Z=0.31 (P = 0.76)

Total (95% CI) 490 484 100.0%

Total events 6 21
Heterogeneity. Chi*= 3.46, df= 9 (P = 0.94), F= 0%

Test for overall effect Z=2.03 (P=0.04)

Test for subaroup differences: Chi*= 056, df=1 (P = 0.46), F= 0%

1.00(0.06,16.71)
Not estimable
Not estimable
0.57 [0.06, 5.10) L
Not estimahle
0.57 [0.03,12.39]
1.08 [0.06, 18.30]
Not estimable
0.12(0.01, 2.45)
0.09 [0.00, 1.69) b
0.48(0.03, 8.30)
0.32[0.01,8.24)

0.37 [0.14, 0.94) <l

Not estimable

0.38 (0.01, 9.90]
Not estimahle
1.06 [0.13, 8.38) —_—
0.77 [0.14, 4.19] —l——
0.43[0.19, 0.97] i
0.005 01 10 200

Favours [iodoform] Favours [comparators]

Figure 1. Forest-plot of the clinical evaluation after 6 months in deciduous teeth.
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lodoform paste  Comparatiors 0Odds Ratio Odds Ratio

Study or Subgroup Events Total Events Total Weight IV, Random, 95% CI IV, Random, 95% CI
2.1.1 All comparators
Al-Ostwani 2016 [9] 0 32 0 32 Not estimable
Cassol 2019 [38) 0 13 0 12 Not estimable
Chen 2017 [17] 1" 109 0 51  6.1% 12.03[0.69,208.19]
Goel 2018 [12) 1 27 13 79 11.4% 0.20[0.02,1.57] —_—
Goinka 2020 [20] 0 16 1 32 4.7% 0.64 [0.02, 16.50]
Kottapalli 2019 [35) 0 15 0 15 Not estimable
Moness 2013 [21] 0 40 4 120 57% 0.32(0.02, 6.07)
Ozalp 2005 [14] 0 20 6 60 58% 0.20[0.01, 3.80]
Pandranki 2018 [18] 2 25 3 27 14.0% 0.70[0.11, 4.59] —
Pramila 2016 [16] 0 60 0 32 Not estimable
Reddy 1996 [13] 0 15 3 15  53% 0.12[0.01,2.45)
Rewal 2014 [11) 0 26 4 24 5.6% 0.09[0.00,1.69]
Subramaniam 2011 [19] 1 30 1 15 61% 0.48[0.03,8.30]
Trairatvorakul 2008 [15] 1 27 2 27 8.1% 0.48[0.04,564]
Subtotal (95% CI) 455 541 72.7% 0.43 [0.19,0.97] <
Total events 16 37
Heterogeneity: Tau*= 0.00; Chi*= 8.24, df= 9 (P=0.51); *= 0%
Test for overall effect Z=2.02 (P =0.04)
21.2LSTR
Divya 2019 [36] 0 15 1 15  46% 0.31[0.01,8.28]
Doneria 2017 [27) 0 20 1 24 47% 0.38[0.01,9.90]
Nakornchai 2010 [28] 0 25 1 25 4.7% 0.32[0.01,8.25)
Zacharczuk 2019 [30] 2 18 3 18 13.4% 0.63[0.09, 4.28] ——
Subtotal (95% CI) 78 82 27.3% 0.46 [0.12,1.75]) =
Total events 2 6
Heterogeneity: Tau*= 0.00; Chi*= 0.21, df= 3 (P = 0.98), F= 0%
Testfor overall effect: Z=1.14 (P = 0.25)
Total (95% CI) 533 623 100.0% 0.43 [0.22, 0.88]) -
Total events 18 43

it 2 - . 2= - - R = 4 } i L
Heterogeneity: Tau*= 0.00; Chi*= 8.46, df= 13 (P=0.81), F= 0% 0005 oh 10 200

Testfor overall effect: Z= 2.32 (P = 0.02)
Testfor subaroup differences: Chi*=0.01, df=1 (P =0.94), F=0%

Favours [iodoform] Favours [comparators)

Figure 2. Forest-plot of the clinical evaluation after 9-12 months in deciduous teeth.

lodoform paste  Comparators 0Odds Ratio Odds Ratio
Study or Subgroup Events Total Events Total Weight M-H, Fixed, 95% CI M-H, Fixed, 95% CI
6.1.1 All comparators
Chen 2017 [17) 18 109 4 51 244% 2.32(0.74,7.26] T
Ozalp 2005 [14) 0 20 6 60 17.4%  0.20[0.01,3.80]
Pandranki 2018 [18] 8 25 7 27 245% 1.34 [0.40, 4.48) S o —
Pramila 2016 [16) 0 60 0 30 Not estimable
Subramaniam 2011 [19] 1 30 1 15  6.9% 0.48(0.03,8.30)
Subtotal (95% CI) 244 183 733% 1.32[0.65, 2.67] -
Total events 27 18
Heterogeneity: Chi*= 3.00, df= 3 (P=0.39), F= 0%
Test for overall effect: Z=0.77 (P = 0.44)
6.1.2LSTR
Doneria 2017 [27] 0 19 2 21 124%  020[0.01, 4.44]
Zacharczuk 2019 [30] 2 18 3 18 143%  0.63(0.09,4.28] —
Subtotal (95% CI) 37 39 26.7% 0.43 [0.09, 2.09] ——cagilEme—
Total events 2 5
Heterogeneity. Chi*=0.38, df=1 (P=0.54), F= 0%
Test for overall effect: Z=1.05 (P = 0.29)
Total (95% CI) 281 222 100.0% 1.08[0.58,2.03]
Total events 29 23
Heterogeneity. Chi*= 4,87, df=5 (P=0.43), F= 0% o oh ; 0 100

Test for overall effect Z=0.24 (P=0.81)
Test for subaroup differences: Chi*=1.62, df=1 (P=0.20), F= 38.2%

Favou}s [iodoform] Favours [comparators]

Figure 3. Forest-plot of the clinical evaluation after 18-30 months in deciduous teeth.

[OR = 0.63, 95%CI: 0.31-1.30, p=.21], 9-12 months
[OR = 0.55, 95%CI: 0.30-1.02, p =.06], 18-30 months
[OR = 1.51, 95%CIL: 0.78-2.92, p=.23]). In the sub-
group using the LSTR technique, there was no

difference between iodoform-based and noniodoform-
based materials at the 6 months (OR = 0.84;95%CI:
0.28-2.54, p=.75) and 18-30 months follow-ups (OR
= 0.39; 95%CI: 0.08-2.00, p=.26), but iodoform-
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lodoform pastes  Comparators Odds Ratio Odds Ratio
Study or Subgroup Events Total Events Total Weight IV, Random, 95% CI IV, Random, 95% CI
5.1.1 All comparators
Al-Ostwani 2016 [9] 7 32 6 32 11.3% 1.21[0.36, 4.11] e
Cassol 2019 [38] 0 13 0 13 Not estimable
Chen 2017 [17] 3 109 0 51 34%  3.38[0.17,66.76]
Goel 2018 [12) 1 29 9 85 59% 0.30[0.04, 2.49] i
Kottapalli 2019 [35] 0 15 5 15 3.4% 0.06[0.00,1.24] ¢
Ozalp 2005 [14) 0 20 6 60  35% 0.20[0.01, 3.80]
Pandranki 2018 [18] 3 25 4 27 8.4% 0.78[0.16, 3.91] ———
Pramila 2016 [16] 8 70 0 36 36% 993(056,177.08)]
Reddy 1996 [13] 0 15 2 15 32% 0.17 [0.01, 3.96]
Rewal 2014 [11) 0 26 4 24 34% 0.09 [0.00, 1.69]
Subramaniam 2011 [19] 1 30 1 15  37% 0.48[0.03, 8.30]
Trairatvorakul 2008 [15] 3 27 4 27 85% 0.72[0.14,3.57) S——
Subtotal (95% CI) 41 400 58.3% 0.63 [0.31, 1.30] <>
Total events 26 41
Heterogeneity: Tau®= 0.20; Chi*=11.66,df=10 (P=0.31), F=14%
Test for overall effect: Z=1.25 (P=0.21)
5.1.2LSTR
Divya 2019 [36] 9 15 12 15  83% 0.38[0.07,1.92] —_—
Doneria 2017 [27] 0 20 4 24 34% 0.11[0.01, 2.20)
Nakornchai 2010 [28] 4 25 5 25  95% 0.76[0.18, 3.25] .
Qadeer 2016 [29) 15 50 5 50 123%  3.86[1.28,11.64] . —
Zacharczuk 2019 [30) 3 19 4 20 8.2% 0.75(0.14, 3.90] —p—
Subtotal (95% CI) 129 134 41.7% 0.84 [0.28, 2.54] 0
Total events 31 30
Heterogeneity: Tau®= 0.87; Chi*= 9.34, df= 4 (P = 0.05); F=57%
Testfor overall effect. Z=0.31 (P=0.75)
Total (95% CI) 540 534 100.0% 0.72[0.39,1.32] -
Total events 57 Al
Heterogeneity: Tau®= 0.45; Chi*= 2219, df=15 (P=0.10); F= 32% 0 605 051 110 260

Test for overall effect: Z=1.07 (P=0.29)

X . Favours [iodoform] Favours [comparators)
Test for subaroup differences: Chi*=017.df=1 (P=068). F=0%

Figure 4. Forest-plot of the radiographic evaluation after 6 months in deciduous teeth.

lodoform paste  Comparators Odds Ratio Odds Ratio
Study or Subgroup Events Total Events Total Weight M-H, Random, 95% CI M-H, Random, 95% CI
1.1.1 All comparators
Al-Ostwani 2016 (9] 3 32 b 32 87% 0.56[0.12,257) —
Cassol 2019 [38] 0 13 1 12 27% 0.28[0.01,7.67)
Chen 2017 [17) 19 109 0 51 35% 2219[1.31,375.28) I —
Goel 2018 [12) 3 27 19 79 103% 0.39(0.11,1.46) u
Goinka 2020 [20] 4 16 13 36 10.2% 0.59(0.16,2.21] =
Kottapalli 2019 [35) 0 15 5 15 3.2% 0.06 (0.00,1.24) r
Moness 2013 [21] 0 40 0 120 Not estimable
Ozalp 2005 [14] 0 20 6 60 3.4% 0.20 (0.01, 3.80) —
Pandranki 2018 [18] 7 25 10 27 11.4% 0.66(0.20,2.13] —
Pramila 2016 [16] 4 60 0 32 33% 5.18(0.27,99.25] T A——
Reddy 1996 [13] 0 15 1" 15 3.2% 0.01 [0.00, 0.26)
Rewal 2014 [11] 0 26 4 24 32% 0.09[0.00, 1.69]
Subramaniam 2011 [19] 1 30 1 15 3.5% 0.48(0.03,8.30) pr——
Trairatvorakul 2008 [15] 3 27 4 27 81% 0.72[0.14,357] —
Subtotal (95% CI) 455 545 T74.7% 0.48 [0.23,1.01]
Total events 44 79

Heterogeneity: Tau®= 0.63; Chi*= 19.65, df=12 (P = 0.07), F= 39%
Test for overall effect: Z=1.94 (P = 0.05)

1.1.2LSTR

Divya 2019 [36] 0 15 6 15 3.2% 0.05[0.00, 0.94]

Doneria 2017 [27) 0 20 4 24 3.2% 0.11[0.01, 2.20) —
Nakornchai 2010 [28] 6 25 " 25 111% 0.40[0.12,1.35] r
Zacharczuk 2018 [30] 3 18 4 18 7.8% 0.70(0.13,3.70] —
Subtotal (95% CI) 78 82 25.3% 0.34[0.13, 0.87]

Total events 9 25

Heterogeneity: Tau*= 0.05; Chi*= 3.16, df=3 (P=0.37); F=5%
Testfor overall effect Z= 2.27 (P=0.02)

\ m} .HHJ }u

Total (95% CI) 533 627 100.0% 0.44[0.24,0.78)
Total events 53 104

ity: Tau®= 0.42; ChF = = =0.11);F= I + t {
Heterogeneity: Tau*= 0.42; Chi*= 23.09, df=16 (P=0.11), F=31% 0.001 01 10 1000

Test for overall effect: Z= 2.79 (P = 0.005)

: ; Favours [ilodoform] Favours [comparators]
Test for subaroup differences: Chi*=0.34, df=1 (P = 0.56). F=0%

Figure 5. Forest-plot of the radiographic evaluation after 9-12 months in deciduous teeth.
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lodoform paste  Comparators Odds Ratio Odds Ratio
Study or Subgroup Events Total Events Total Weight IV, Random, 95% CI IV, Random, 95% CI
7.1.1 All compartors
Chen 2017 [17] 27 109 6 51 333% 2.47(0.95,6.43) -
Ozalp 2005 [14] 0 20 6 60 5.8% 0.20(0.01, 3.80] —
Pandranki 2018 [18] 12 25 12 27 28.4% 1.15(0.39,3.44) —
Pramila 2016 [16] 2 60 0 30 53%  261[012, 56.03]
Subramaniam 2011 [19) 1 30 1 15 61% 0.48(0.03,8.30) —
Subtotal (95% CI) 244 183 79.0% 1.51[0.78, 2.92) P>
Total events 42 25
Heterogeneity. Tau*= 0.00, Chi*= 3.79, df= 4 (P = 0.44), F= 0%
Test for overall effect Z=1.21 (P=0.23)
71.2LSTR
Doneria 2017 [27) 0 19 4 21 56% 0.10([0.01,1.99]
Zacharczuk 2019 [30) 3 18 4 17 154% 0.65(0.12, 3.46) —
Subtotal (95% ClI) 37 38 21.0% 0.39 [0.08, 2.00] )
Total events 3 8
Heterogeneity: Tau*=0.23, Chi*=1.15,df=1 (P=0.28), F=13%
Test for overall effect Z=1.13 (P = 0.26)
Total (95% CI) 281 221 100.0% 1.06 [0.51, 2.21]) P
Total events 45 33

) = _— = . - | " 4 4

Heterogeneity. Tau*= 018, Chi*=7.41, df =6 (P=0.28), F=19% 0002 01 10 500

Test for overall effect Z=0.16 (P=0.87)
Test for subaroup differences: Chi*=2.25, df=1 (P=0.13). F=556%

Favours [iodoform] Favours [comparators]

Figure 6. Forest-plot of the radiographic evaluation after 18-30 months in deciduous teeth.

based materials showed lower failures rates at the
9-12months follow-up (OR = 0.34; 95%CL
0.13-0.87, p=.02). The results did not present hetero-
geneity (test xz; p>.05; 1°<32%), with the exception
of the analysis of the subgroup using the LSTR tech-
nique at 6months (test ¥% p=.05 I*=57%)
(Figures 4-6).

Assessment of the certainty of the evidence

The certainty of the evidence was assessed according
to the evaluated outcomes: clinical and radiographic
failure in the different follow-up periods (6, 9-12 and
18-30 months) and for the techniques for tooth prep-
aration (chemomechanical and/or LSTR).

For the outcome ‘clinical failure’, the certainty of
the evidence was graded as ‘very low’ for all follow-
up periods, with the exception of the total (chemical-
mechanical technique and LSTR) and LSTR subgroup
analysis at the 6 and 9-12months, which was rated
‘low’ (Table 2(A-C)).

For the outcome ‘radiographic failure’, the cer-
tainty of the evidence was graded as ‘very low’ for all
follow-up periods, with the exception of the LSTR
subgroup at 9-12months, which was rated ‘low’
(Table 2(A-C)).

Discussion

This systematic review and meta-analysis compared
iodoform-based and noniodoform-based filling mate-
rials for root canal treatment of deciduous teeth.
Iodoform-based filling materials showed fewer clinical

failures when compared to noniodoform-based mate-
rials after 6 and 9-12months, and similar perform-
ance after 18-30months. There were fewer
radiographic failures of iodoform-based filling materi-
als at the 9-12months follow-up, but similar per-
formance of the two groups of materials at the 6 and
the 18-30 months follow-ups.

The similarity between the filling materials with
and without iodoform at the 6 months radiographic
evaluation may derive from the insufficient time to
detect significant changes in bone neo-formation and
lesion healing, particularly when the evaluation crite-
ria were based on visual examination of the radio-
graphs. More sensitive methods, like radiographic
subtraction is known to better detect subtle changes
in radiopacity that supersede human eye examination
capacity [55]. Although they exhibit low heterogen-
eity, the loss of patients during follow-up was not
explained by the authors, resulting in incomplete data
outcome and this probably have influence in
the results.

All systematic reviews published so far were incon-
clusive in identifying the best choice of filling material
for primary tooth pulpectomy [4-7]. This systematic
review was the first to detect significant differences
between different filling materials. This result may
indicate a positive effect on the clinical and radio-
graphic outcomes of filling materials containing iodo-
form, an effect which can be explained by the high
antimicrobial property of iodoform [8,10,34]. In gen-
eral, the odds ratio for the treatment effect was
obtained from an adequate sample size and a good
number of studies were included. Even so, the
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certainty of the evidence was classified as ‘low’ or
‘very low’ for the evaluated outcomes. This limits our
confidence, that is, the true effect may be substantially
different from the estimate of the effect. The ideal
scenario for analyzing the effect of iodoform-based
filling material would be a study comparing the same
filling material with and without iodoform.

Most studies used commercially available iodo-
form-based filling materials, such as Vitapex
[14-17,27-29], Metapex  [9,10,19,20],  Endoflas
[11,12,18,19,35], RC Fill [16], Zical [21], Maisto paste
[13] or Maisto-Capurro paste [30]. Although many
professionals choose premixed pastes due to ease of
use, the professional must be aware of the material’s
composition and follow manufacturer recommenda-
tions for a greater success rate. Only two studies
[37,38] used an unmarketed, iodoform-based filling
material in the form of a modified Guedes-Pinto
paste. In this situation, the proportions of the compo-
nents must be respected during handling to obtain
the maximum benefit and the lowest risk of adverse
effects. The resorption ability is an advantageous
property of iodoform [8,10,34]. However, when iodo-
form-based filling materials are not used correctly,
they have the disadvantage of compromising aesthet-
ics through a brown-yellowish pigmentation of the
dental crown [34]. To reduce pigmentation, during
the performance of the clinical procedure, the oper-
ator must be careful cleaning of the pulp chamber
after root canal obturation and before restoration.

The application of different eligibility criteria and
different clinical protocols during endodontic treat-
ment among the studies may have introduced some
degree of variability and have influenced the rates of
radiographic and clinical failures. Potentially influenc-
ing factors include: selection of the patient and tooth
and the operator’s ability and preferred technique
(manual, motorized files or LSTR). Also, the instru-
ment size and the taper influence the flow of the root
canal filling material and the removal of infectious
radicular dentin [56]. Incomplete information about
such bias factors as observed in the included studies
make comparison between studies difficult. To facili-
tate the comparison between the techniques, subgroup
analysis considering the different root canal techni-
ques (chemomechanical root canal preparation and
LSTR therapy) was performed.

The LSTR involves the use of a triple antibiotic
mixture, i.e. a paste based on ciprofloxacin, metro-
nidazole and minocycline (3Mix-MP) [3,28-30,36,37],
aiming to disinfect the root canal system without any
mechanical  preparation. The performance of

iodoform-based filling materials was similar in the
chemomechanical technique and the LSTR therapy at
the 6 and the 9-12 months clinical evaluations, and in
the radiographic analysis at 6 months. The iodoform-
based filling material was superior only in the radio-
graphic comparison at the 9-12 months of follow-up.
Another systematic review has previously demon-
strated that the two treatments showed comparable
outcomes, regardless of the follow-up period (6, 12 or
18 months) and type of evaluation (clinical or radio-
graphical) with certainty of evidence ranging from
very low to moderate [3].

It must be pointed out that the absence of differ-
ence in our metanalysis may be due to the limited
number of studies and a small sample size that prob-
ably failed to identify differences between groups; also
the certainty of evidence was graded as low and very
low. Even so, it is worth noting that a simplified tech-
nique such LSTR can benefit professionals, as it will
reduce clinical time and facilitate the treatment of
non-collaborative children [3]. For this reason, future
studies with the use of LSTR are encouraged and
should compare not only the techniques used, but
include test groups with and without iodoform even
with the chemomechanical technique.

As recommended in systematic reviews about fill-
ing materials in deciduous teeth [3-7], there has been
an increase in the number of randomized clinical
trials in the last few years [9,11,12,17,20,21,27,29,
30,35-38]. But it is relevant to point out that the
quality of the trials was not improved sufficiently to
strengthen the scientific evidence. This highlights the
importance of best design and methodological accur-
acy of the primary studies, particularly regarding the
randomization process and blinding of evaluators.
Thus, further studies are still needed to increase the
certainty of the evidence.

Conclusion

Iodoform-based filling materials showed better clinical
and radiographic performance when compared to
noniodoform-based filling materials in the short term
and similar performance in the long term. However,
most of the studies showed unclear or high risk of
bias and the overall certainty of the evidence ranged
from low to very low. Therefore, new randomized
clinical trials must be accomplished to corroborate
this conclusion.
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