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Abstract

Background: The aim of this systematic review and meta-analysis was to evaluate the influence of the use of chlor-
hexidine on endodontic instrumentation on the bond strength of glass fiber posts with resin cements. The guiding
question of the study was: “Is the bond strength of glass fiber posts greater when using chlorhexidine as an irrigator
in endodontic treatment instead of sodium hypochlorite?”.

Material and Methods: This study was conducted according to Guidelines of the Preferred Reporting Items for Sys-
tematic Reviews and Meta-analysis (PRISMA). In vitro studies were included that have compared chlorhexidine
and sodium hypochlorite as an endodontic irrigator in the chemical-mechanical preparation.

Results: Eight studies were included in the qualitative analysis and seven in the meta-analysis. Both the analysis
by subgroups and the total analysis, using a random effect model, showed no statistically significant differences
between the groups (p> 0.05), either in the specific analysis for cervical root third (p = 0.30; 95% CI =-2.11, 6.91)
or medium (p = 0.05; 95% CI =-0.03, 4.56), or nonspecific regarding the third to the root third (»p = 0.48; 95% CI
=-4.00, 1.86).

Conclusions: There are no statistically significant differences in the bond strength of glass fiber posts and resin
cements in teeth endodontically treated under irrigation by both chlorhexidine and sodium hypochlorite.

Key words: Chlorhexidine, sodium hypochlorite, bond strength, glass fiber post.

Introduction biochemical changes in dentin, or when the remainder
Root canal treatment is usually associated with exten- is no longer sufficient to retain and stabilize the resto-
sive coronary destruction resulting from caries or cavi- ration, there is a greater risk for the good prognosis of
ty preparation. In these situations, in which there is a the restorative treatment, and a post may be indicated to
decrease in the modulus of elasticity and structural and stabilize the coronary portion (1).
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Glass fiber posts, beyond having better mechanical pro-
perties (2), can be associated with adhesive systems.
However, adhesion to the root dentin substrate is more
challenging due to the high “factor C”, which can contri-
bute to an inappropriate polymerization contraction (3).
The root dentin also has several structural differences in
relation to the coronary, such as the fact that it is more
sclerotic, with fewer tubules and eventually obliterated,
especially after the 3rd decade of life (4,5).
Additionally, several factors can interfere with adhesion,
whether with conventional resin cements associated
with adhesive systems, or self-adhesive. One of them is
the irrigating solution used in the chemical-mechanical
preparation of the root canal. Sodium hypochlorite has
been chosen by most endodontists as the main auxiliary
chemical substance in endodontic therapy. However,
one of its mechanisms of action is protein denaturation,
which in the case of dentin can be a critical factor, since
it modifies the collagen fibrils that are essential for the
formation of the hybrid layer. Furthermore, because it is
an oxidizing solution, the residual oxygen generated by
the dissociation of its molecule can inhibit the polymeri-
zation of adhesive agents (6).

Chlorhexidine has been shown to be an irrigating solu-
tion with an antimicrobial potential similar to that of so-
dium hypochlorite (7). However, regarding the residual
effect of dentin as an adhesive substrate, studies have
pointed out chlorhexidine as an important inhibitor of
metalloproteinases that are trapped in the dentin matrix
and are responsible for the collagen degradation (8,9).
However, this solution may even have a deleterious
effect on the bond strength and the permeability between
cement and dentin (10). This may be due to the reaction
between chlorhexidine and dentin phosphate resulting
in precipitation, which can form a physical barrier be-
tween adhesive and dentin. Because it is an alternative
solution to sodium hypochlorite, it is important the en-
dodontists know about these properties when selecting
the chemical irrigator not only in preparing the space for
the post, but from the chemical-mechanical preparation
of the root canal of a dental element that will be destined
rehabilitation with glass fiber post.

Thus, the aim of this systematic review was to evaluate
the influence of the use of chlorhexidine on endodon-
tic instrumentation on the bond strength of glass fiber
posts with resin cements. The null hypothesis tested in
this systematic review was that there are no significant
differences between the bond strength values of glass
fiber posts to the root dentin of conducts irrigated with
chlorhexidine and sodium hypochlorite.

Material and Methods

This systematic review was conducted according to
Guidelines of the Preferred Reporting Items for Syste-
matic Reviews and Meta-analysis (PRISMA) checklist
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(11) and was registered on the International Prospective
Register of Systematic Reviews (PROSPERO) under re-
gistration number CRD442020203848.

The guiding question of the study was: “Is the bond
strength of glass fiber posts greater when using chlor-
hexidine as an irrigator in endodontic treatment instead
of sodium hypochlorite?” based on the PICO criteria.
The population (P) consisted of teeth treated endodonti-
cally with an intraradicular retainer; intervention (I) was
endodontic irrigation with chlorhexidine; Comparison
(C) endodontic irrigation with sodium hypochlorite; and
as a result (O) the bond strength of fiber posts cemented
with resin cement.

The inclusion criteria used were laboratory studies that
have compared the effect of the use of chlorhexidine and
sodium hypochlorite during the chemical-mechanical
preparation of the root canal on the strength of adhe-
sion of fiberglass posts to dentine. The exclusion criteria
were: studies that have not compared in the irrigant in
the stage of chemical-mechanical preparation of endo-
dontic therapy; studies that have not informed the irri-
gating solution used in this stage of the root canal treat-
ment; clinical trials; literature reviews; laboratory tests
that have not measured the bond strength of glass fiber
posts.

The electronic search in the literature was done by two
researchers, working independently. The studies were
selected according to the inclusion / exclusion crite-
ria, based on the title of the article and abstract in the
following databases: PubMed / MEDLINE, Scopus,
Web of Science and Cochrane Library, using the terms
described in Table 1. The research was carried out un-
til April 2021 without limiting the year of publication
or language. Studies that were not clear whether they
would meet the inclusion / exclusion criteria were down-
loaded and read in full, and then the decision was made
to include them or not in the review. In case of divergen-
ce between the researchers, a third researcher analyzed
all the differences in the choice between the researchers
and a consensus was reached.

Important information from the articles was collected
and independently reviewed by the two authors. A ca-
reful analysis was conducted to check for disagreements
between the authors, and a third author was consulted
when there was no consensus.

Figure 1 shows the flowchart of the search, screening
and selection of articles. The search strategy reached
166 articles, of which 54 were removed because they
were in duplicate. The 112 studies were screened by tit-
le and abstract. At the end, 13 articles (10,12-23) were
selected for the analysis of the full text. At this stage, 5
articles were excluded for the following reasons: 3 arti-
cles (10,12,13) because the irrigating variable was only
applied in the preparation of the space for a post, and not
in the chemical-mechanical preparation of endodontic
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Table 1: Uniterms.

Fibrin-rich plasma and collagen sponge on healing
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Fig. 1: PRISMA. Flow Diagram.

Analyses: The PRISMA Statement. PLoS Med 6(7): @ 1000097. doi:10.1371/oumal.pmed1000097

www.prisma-statement.org.

treatment; one (14) for not having assessed the adhesion
of post; and 1 (15) because it was not possible to ac-
cess the text completely, either through the magazine or
through contact with the authors. Finally, 8 articles were
included (16-23) in the systematic review.
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The methodological quality of the included studies was
assessed as previously described by Astudillo-Rubio ez
al. (24), and according to the Checklist for Reporting
In vitro Studies (25). It was verified whether the bond
strength was tested following the parameters: 1. Stan-
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dardization of the sample; 2. Single operator; 3. Des-
cription of the sample calculation; 4. Blinding the test
machine operator; 5. Design of the bond strength test ac-
cording to standards and specifications. If the article re-
ported clearly about the parameter, it received a score of
0; if a specific parameter was reported, but insufficiently
or unclearly, the score was 1, and if it was not possible
to find this information, the score was 2. Articles with a
total score between 0 and 3 were classified as low risk of
bias; those with scores from 4 to 7 as moderate risk and
scores from 8 to 10 as high risk.

The Kappa coefficient test was used to calculate the le-
vel of concordance between authors during these lection
processes of the articles in the PubMed / MEDLINE,
Scopus and The Cochrane Library databases. Any disa-
greements were resolved by discussion and the consen-
sus of all authors.

The differences between the means of the bond strength
measures of the groups were used as an effect measure
for the quantitative analysis of the selected studies. The
meta-analysis was based on the Mantel-Haenzel (MH)
and inverse variance (IV) methods. Chlorhexidine and
Hypochlorite were used in the study to assess the effect
soft bond strength. The Confidence Interval (CI) of 95%
were calculated for each study and were considered sig-
nificant when p <0.05. The extracted data were analyzed
using Review Manager Software (RevMan) 5.4.1 (The
Cochrane Collaboration, Copenhagen, Denmark).

Due to the heterogeneity between the studies, it was
possible to divide the meta-analysis into 3 subgroups:
studies that presented data for tests on the cervical third

Table 2: Study data.

Fibrin-rich plasma and collagen sponge on healing

separately; studies that presented data for tests in the
middle third separately; and studies that presented their
results in general, without division by root third.

Results

The selected studies were all in vitro tests carried out
between the years 2014 and 2020. Of these, 6 were per-
formed in Brazil, 1 in Croatia and 1 in India (Table 2, 2
cont.-2). Of the selected researches, 4 used bovine teeth
(16, 18-20), 4 used uniradicular human teeth (17, 21-
23). The samples remained stored in 0.1% thymol in 1
study (18); in distilled water in 3 (16, 20, 22) , and 2 in
chloramine-T: Katalinic, Glover & Anic (17) choose a
concentration of 5%, while Kaif & Bissu (23) for 0.5%).
1 work (19) did not report the storage method. Table 2
contains the main conclusions of the studies evaluated.
In addition to irrigating solutions, Santana et al. (16)
evaluated the effect of manual chemical-mechanical pre-
paration with steel files and mechanized nickel-titanium
files, immediately after cementation, or after 2 months
in storage for artificial aging. Two cross-sections of 1
mm from each third of each sample were submitted to
the push-out test. Only in the cervical third of the teeth
whose endodontic instrumentation was performed ma-
nually and stored for 2 months before the test did they
observe lower values when irrigated with chlorhexidine.
In the other circumstances, no significant differences
were observed.

Katalinic, Glocker & Anic, Pelegrine et al. (17), Mato-
check et al. (20), Lacerda et al. (22), and Kaif & Bissu
(23) did not observe differences in bond strength be-

(n=10)

Without artificial aging:
NaOClI 1% + Manual
(n=10)

CHx 2% + Manual (n=10)
Agua ozonizada 1,2% +
Manual (n=10)
NaOCl 1% + NiTi (n=10)
CHx 2%+NiTi (n=10)
lonized water 1,2% + NiTi
(n=10)

STUDY DATA
Author Local Teeth Storage Groups and Removed Resin Mechanical | Conclusionson | S dary
used method subgroups (n) smear cement test the variables outcomes
layer? of interest:
hypochlorite x
chlorhexidine
Santana et Brazil Bovine Distilled With artificial aging 3 mlof Self- Push-out Chlorhexidine Failure
al., 2015 water (storage in distilled water EDTA for adheive 0,5 mm/min showed lower mode at
at 37 ° C for 2 months): 5 min. RelyX apico-coro- values of bond | the cement
NaOClI 1% + Manual No activa- U200 nal. Mpa. strength in the / dentin
(n=10) tion method (BM) cervical third interface
Chx 2% + Manual (n=10) reported when PQM prevalent in
Ionized water 1,2% + was manual in all groups
Manual (n=10) samples with without
NaOClI 1% + NiTi (n=10) artificial aging. | significant
CHx 2% + NiTi (n=10) Remaining, differences.
lonized water 1,2% + NiTi without diffe-

rences between
the 2 solutions.
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Table 2 cont.: Study data.

2% Chx and 7 ml SS
EDTA after (n=8)

ment, which
showed lower

Katalinic, Croatia | Human Chlora- Group 1: 2 mL of 0.9% No Self-con- | Push-out 0,5 | No statistically | Not appli-
Glockner & mine-T saline solution between ditioning | mm/min.The significant cable.
Anic, 2014 solution at | each instrument + 2 mL of adhesive direction of difference
5% before 2.5% sodium hypochlori- (Gradia- | the force was | between hypo-
removing te, for 60 seconds (n = 15) Primer not informed chlorite and
tissue and Group 2: 2 ml of 0.9% A+B)+ . Mpa. chlorhexidine.
calculus saline solution between cement
with cure- each instrument + 2 ml Gradia
ttes, and Chlorhexidine 0,2% for Core. (GC
then in 60s (n=15) Corpora-
saline. tion)
Group 3: 2 Ml of 0.9%
saline solution between
each instrument + ozone
(n=15)
Group 4: 2 Ml of 0.9%
saline solution between
each instrument + YAG
Laser (n=15)
Bueno et Brazil | Bovine Timol 1. 20 ml saline + Sml | 5 ml EDTA Scot- Push-out The bond Not appli-
al., 2016 0,1% EDTA after (n=8) for 3 minu- | chbond- 0,1 mm/ strength cable.
2.20 ml 2.5% NaOCl tes under Multi- min apico- | values in all
+ 5 ml EDTA after (n passive Purpose -coronal. | irrigants were
=38) ultrasonic (SMP) Mpa. statistically
3.20 ml 5.25% NaOCl | irrigation | + RelyX similar, ex-
+ 5 ml EDTA after (n ARC cept when
=38) (3M using 5.25%
4.5 ml 2% CHX gel ESPE) hypochlorite
+ 20 ml saline + 1 ml and U100 ce-

5.20 ml Saline solution values.
+ 5 ml EDTA after (n
=3) EDP
6.20 ml 2.5% NaOCl Primer +
+ 5 ml EDTA after (n Panavia
=38) F (Kura-
7.20ml 5.25% NaOCl rayAme-
+ 5 ml EDTA after (n rica)
=3)
8.5 ml 2% CHX gel +
20 ml saline + 1 ml 2%
Chx and 7 ml SS pow-
der EDTA (n=8) RelyX
U100
9.20 ml Saline + 5 ml (3M
EDTA after (n=8) ESPE)
10. 20 ml 2.5% NaOCl
+5ml EDTA after
(m=8)
11. 20 ml 5.25% NaOCl
+5ml EDTA after
(m=8)
12. 5 ml 2% CHX gel
+20 ml saline + 1 ml
2% Chx and 7 ml SS
EDTA after (n=8)
Pelegrine | Brazil | Human | Uninfor- | GIl:20 ml 0.9% saline | 5ml EDTA | 2-step Mechani- No relevant | Not appli-
etal., 2010 med solution (n = 10) for 3 minu- | adhesive | cal tensile differences cable.
G2:20ml 1.0% NaOCl | tesunder | Clearfil strength between any
(n=10) passive SE bond | test subjec- | tested irriga-
G3: 20 ml 2.5% NaOCI | ultrasonic (Kura- ted to an tors.
(n=10) irrigation ray) + axial load
G4: 20 ml 5.25% NaO- RelyX of 0.5 mm
Cl (n=10) ARC / min until
G5: combination of 5 (3M) failure.
ml 2% chlorhexidine Kef.
gel and 20 ml 0.9%
NaCl (n = 10)
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Table 2 cont.-1: Study data.

Matocheck | Brazil | Human | Distilled | Group l: 2.5% NaOCl S ml of Total ce- | Push-out There were

et al., 2020 water at | during instrumentation | EDTA for | ment-et- 0,5 mm/ no differen-
37°C (15 min) + EDTA + 10 Sminin | chRelyX | minapico- | cesbetween
mL of NaOCI + 10 mL groups 1 ARC -coronal. hypochlorite
of physiological saline. and 2 [ARC], Mpa. and chlorhe-
(n=30) self-a- xidine, asso-
Group 2 0.9% (NaCl) dhesive ciated or not
for 15 min during Pana- with propolis.
instrumentation + 17% viaF2.0
EDTA + 10 mL of [PAN] e
0.12% CHX Solution + autoa-
10 mL of physiological desivo-
saline. (n = 30) RelyX
Group 3 NaOCl 2.5% U200)

during instrumentation
for 15 min + 10 mL of
1.0% aqueous propo-
lis-based solution for 5
min + 10 mL of NaOCl
+ 10 mL of physiologi-
cal saline. (n = 30)
Group 4: 0.9% NaCl
during root canal clea-
ning and shaping + 10
mL of 1.0% aqueous
propolis solution for 5
min, + 10 mL of 0.12%
CHX solution + 10 mL
of saline . (n = 30)
Group 5: 0.9% NaCl
for 15 to 20 min during
the preparation of root
canals + 10 mL of the
same propolis solution
for 5 min + 10 mL of
saline. (n = 30)

Jardim et Brazil | Human Chlora- *0.9% NaCl (control), 3 ml of RelyX Push-out The use of Not
al., 2014 mine-T (n=15) EDTA. Unicem 0,5 mm/ chlorhexidine | applicable
solution 2% CHX gel, (n=15) Stirring (3M) min apico- | resultedina
0.5% at | *2% CHX gel with final | time and -coronal. significantly
4° C for 3 irrigationwith 17% technique Mpa. higher bond
months. EDTA, (n=15) not repor- strength than
*5.25% NaOCl(n=15) ted hypochlo-
5.25% NaOCl with rite. When
final irrigation with associated
17% EDTA. (n=15) with EDTA,
the 2 were
equivalent for
having dro-
pped the bond
strength of
chlorhexidine
and increased
that of hypo-
chlorite
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Table 2 cont.-2: Study data.

Fibrin-rich plasma and collagen sponge on healing

Lacerda et | Brazil | Human | Distilled Group 1 (n=15): 1% No (RelyX Push-out No statisti- Bonding
al., 2017 water at sodium hypochlorite U100, 0,5 mm/ cally signifi- failure
37°C and self-adhesive resin 3M/ min apico- | cant differen- at the
cement; ESPE) -coronal. ces between cement
Group 2 (n=15): 1% Mpa. hypochlorite / dentin
sodium hypochlorite (RelyX and chlorhe- | interface
and dual resin cement; ARC, xidine. was the
Group 3 (n=15): 2% 3M/ most pre-
chlorhexidine gel and ESPE, valent.
self-adhesive resin St Paul,
cement; MN,
Group 4 (n=15): 2% EUA)
chlorhexidine gel and
dual resin cement;
Group 5 (control) (n =
15): deionized distilled
water and self-adhesive
resin cement;
Group 6 (control) (n =
15): deionized distilled
water and dual resin
cement.
Kaif M, india | Human Chlora- Group 1: (n=10) - 3 mlde (RelyX Push-out No statisti- Con-
Bissu R, mine-T Sodium hypochlorite EDTA. ARC, 0,5 mm/ cally signifi- nection
2016 solution 5.25% Activation 3M/ min apico- | cant differen- failure
0.5% at Group 2: (n=10) - 2% time or ESPE, -coronal. ces between between
4°C chlorhexidine solution | method not | St Paul, Mpa. hypochlorite pin and
Group 3: (n=10) - dis- | reported MN, and chlorhe- | cement is
tilled water (control EUA) xidine. prevalent.
group)

tween samples irrigated with chlorhexidine and sodium
hypochlorite under any circumstances.

Bueno et al. (18) compared chlorhexidine with 2.5% and
5.25% sodium hypochlorite. They observed significant-
ly lower bond strength values only in samples whose
endodontic irrigation was done with 5.25% hypochlorite
and in which the posts were cemented with RelyX U100
self-adhesive cement.

Jardim et al. (21) also used sodium hypochlorite at a con-
centration of 5.25%, confirming its inferiority in relation
to chlorhexidine only when smear layer was not remo-
ved, showing equivalence between the two when using
17% EDTA solution at the end of the chemical-mechani-
cal preparation. Table 3, 3 cont. describes the results of
the bond strength tests of the selected studies.

Three studies evaluated using a microscope the type
of failure that was most prevalent (Table 2, 2 cont.-2).
Santana et al. (16) and Lacerda et al. (22) observed that
adhesive failure at the cement / dentin interface was the
most prevalent, regardless of the type of endodontic so-
lution used. Kaif & Bissu (23) found that most of the
failures in their samples submitted to tests occurred at
the interface between post and cement. Table 4 shows
the classification of risk of bias in each study, with all
studies showing moderate risk according to the classifi-
cation adopted.

e672

Both the analysis by subgroups and the total analysis,
using a random effect model, showed no statistically sig-
nificant differences between the groups (p> 0.05) (Fig.
2), either in the specific analysis for cervical root third (p
=0.30; 95% CI=-2.11, 6.91) or medium (p = 0.05; 95%
CI=-0.03, 4.56), or nonspecific for the third to the root
third (p = 0.48; 95% CI =-4.00, 1.86).

Discussion

The qualitative and quantitative analyzes of the studies
included in this systematic review showed that there are
no significant differences between the values of bond
strength of fiberglass posts to the root dentin of channels
irrigated with chlorhexidine and sodium hypochlorite,
confirming the hypothesis tested, in addition to be in
line with other studies (16-23). The study by Pelegrine
et al. (19) was excluded from the meta-analysis because
it used a tensile test to measure the bond strength of fi-
berglass posts. All others used a push-out test.
Endodontic treatment causes changes in the intraradicu-
lar dentin structure, and studies have shown that sodium
hypochlorite can modify the structure of collagen, in ad-
dition to its residual oxidizing effect that can interfere
with polymerization reactions (26). This issue becomes
a concern due to the fact that hypochlorite, in concentra-
tions ranging from 0.5 to 6%, is the most used solution
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Table 3: Results of the Bond strength tests with the variables of interest in this study.
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Author, Bond strength results Unit of
year and NaOCl vs. Chx measure-
reference ment
Santana et Mpa.
al., 2015 Manual steel stainless files without artificial aging:
n T.cervical T. médio T. apical
NaOCl 1% 10 12.9(2.4) 10.3(4.0)* 7.10(3.8)*
CHx 2% 10 11.4(3.3)* 9.8 (3.9 6.7 (3.9
Mechanized NiTi files without artificial aging:
n T.cervical T. médio T. apical
NaOCl 1% 10 13.52.1) 11.4(3.3)® 9.3 (4.8)*
CHx 2% 10 11.5(3.8)* 10.0(4. 9)* 7.1 (5.6)*
Manual steel stainless files with artificial aging:
n T.cervical T. médio T. apical
NaOCl 1% 10 24.1(5.8)* 20.3(7.7)* 15.5(8.6)*
CHx 2% 10 18.9(4.3)° 16.2(4.0)* 13.3(7.2)
Mechanized NiTi files with artificial aging:
n T.cervical T. médio T. apical
NaOCl 1% 10 25.1(6.4) 22.6(6.1) 21.6(6.3)*
CHx 2% 10 21.4(3.4) 20.8(6.3)° 18.4(7.7)*
Katalinic, Mpa.
?Ll(:IlfiI;?r n Mean (standard deviation)
2014 CHx 0,2% 15 5.077 (1.065)*
NaOCl 2,5% 15 3.791 (1.133)~
Bueno et Mpa
al., 2016 RelyX
CHx 2% (n=8) | NaOCl 2,5% (n=8) | NaOCl 5,25% (n=8)
12.19(7.87)* 12.61(7.85)* 13.92(4.77)
PaF
CHx 2% (n=8) | NaOCl 2,5% (n=8) | NaOCl 5,25% (n=8)
11.11(5.5D)* 12.09(5.02)* 9.47 (4.46)*
U100
CHx 2% (n=8) | NaOCl2,5% (n=8) | NaOCl 5,25% (n=8)
13.36(8.34)" 15.29(6.39)* 8.82(4.12)8
Pelegrine Kgf. Tensile
et al.,, 2010 n Mean (standard deviation) test
CHx 2% 10 28.831 (9.389)*
NaOCl 1% 10 28.537 (11.704)*
NaOCl 2,5% 10 27.537 (9.681)*
NaOCl 5,25% 10 25.572 (8.80)*
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Table 3: Results of the Bond strength tests with the variables of interest in this study.

Fibrin-rich plasma and collagen sponge on healing

Matocheck Mpa
et al., 2020 Cement n | Radicular NaOCl Saline NaOCl Saline solution +
third 2.5% + solution + 2.5% + Propolis + Chlo-
EDTA EDTA + Propolis rhexidine 0,12%
chlorhexidine
0,12%
RelyXArc |30 [ Cervical | 17.5@4.9® | 32.4(23.9® | 22.4(13.9)*® 31.8(15.2)
Medium 21.2(9.6)® 28.8(17.5)*8 | 21.3(12.8)® 35(13.4)A
PaF 30 | Cervical 19.1(6.5)" 28.0(10.7)A8 33.8 (7.4)A 30.5(13.3)A8
Medium | 16.1(6.5)* 23.609.2)* | 23.3(9.8)" 16(7.8)*
U200 30 | Cervical | 37.2(17.3)*8 | 48.8(15.6)* 35.2(7.1)8 30.8(9)8
Medium | 33.8(22.1)A8 | 42.3(11.7)» | 31.7(15.3)A8 28.9(12)8
Jardim et Mpa.
al., 2014 n Mean (standard deviation)
Control 15 14.0 £ 8.1*
NaOCl 5,25% 15 53+3.38
Chlorexidine2% 15 9.6£4.64
EDTA + NaOCl 5,25% 15 87+488B
EDTA + Chlorexidine2% 15 54+£278
Lacerda et Mpa
al., 2017 n 7 days 180 days
RelyXARC Chlorexidine2% 15 9.80(11.83)*e 8.75(13.93)<
RelyX ARC Sodium Hiplochlorite 1% 15 14.38(20.70)** | 13.65(15.27)B¢
RelyX U100 Chlorexidine2% 15 | 10.42(12.88)* 25.16(35.28)"¢
RelyX U100 Sodium Hiplochlorite 1% 15 | 16.83(16.54)* | 25.84(26.88)"¢
Kaif M, Mpa
zB(i)iZ“ R, Group n | MpPa SD
GI1 — Sodium Hiplochlorite 5,25% 10 38.29* 21.54
G2 — Chlorexidine2% 10 38.954 12.16
G3 — distilled water (control) 10 39.604 14.76

in endodontic practice because it combines characteris-
tics such as high antimicrobial power (27), in addition to
being an excellent solvent for pulp organic matter and
its low cost.

Chlorhexidine has shown antimicrobial efficacy similar
to sodium hypochlorite (28) low cytotoxicity and high
substantivity, which have made it the irrigating solution
of choice for many endodontists. In addition, properties
such as inhibition of metalloproteinases that can act in
the collagen degradation (14,29), have made these au-
thors, in an attempt to optimize the adhesion and the
good prognosis of the rehabilitation of these teeth, in-
dicate its use in dentin irrigation prior to adhesive pro-
cedures.

Regarding the bond strength of glass fiber posts, the re-
sults of this review indicate that the use of chlorhexidine

or sodium hypochlorite as an endodontic irrigator gene-
rates significant differences only in specific situations,
such as in the use of high concentrations of hypochlorite
associated with self-adhesive cements. The studies are
heterogeneous among themselves, because in addition
to irrigating solutions, they apply other independent va-
riables, such as chemical-mechanical preparation tech-
nique, use of EDTA, sample storage time, among others.
Most studies used the push-out test to measure the bond
strength of post and cement to dentin because it allows
the best use of the sample and its analysis separately
by thirds of the root (30), which does not it is possible
in mechanical tensile tests, in addition to more accura-
tely predicting a clinical situation because the force is
applied more homogeneously on the post and has lower
rates of pre-mature failures of the samples (31).
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Table 4: Analysis of the risks of bias.

RISK OF BIAS
Author/ Samples Single Sample size | Blinding of | Specimens, test, Risk of | Classification
Year obtained operator | calculation | the testing and formulas bias
through a of the machine according to
standardized | machine operator standard
process specifications
Santana et 0 2 2 2 0 6 Moderate
al., 2015
Katalinic, 0 2 2 2 0 6 Moderate
Glock-
ner&Anic,
2014
Bueno et 0 0 2 2 0 4 Moderate
al., 2016
Pelegrine et 0 0 2 1 0 3 Moderate
al., 2010
Matocheck 1 2 2 2 0 7 Moderate
etal., 2020
Jardim et 0 2 2 2 0 6 Moderate
al., 2014
Lacerda et 1 2 2 2 0 7 Moderate
al., 2017
Kaif M, 0 2 2 1 0 5 Moderate
Bissu R,
2016
clorexidina hipoclorito Mean Difference Mean Difference

Study or Subgroup _Mean SD_Total Mean SD_Total Weight IV, Random, 95% CI IV, Random, 95% CI

1.1.1 tergo cervical

matocheck 2020 324 239 30 175 4.9 30 2.5% 14.90 [6.17, 23.63]

matocheck 2020 288 107 30 191 65 30 4.9%  9.70[5.22, 14.18]

matocheck 2020 488 156 30 372 173 30 2.6% 11.60 [3.26, 19.94] —_———

santana 2015 189 43 10 241 58 10 49% -520[-9.67,-0.73] _—

santana 2015 214 34 10 251 64 10 49%  -3.70([-8.19,0.79] ——F

santana 2015 14 33 10 129 24 10 64%  -1.50[4.03, 1.03] —¥ T

santana 2015 15 38 10 135 21 10 6.3%  -2.00[4.69,0.69) —

Subtotal (95% CI) 130 130 32.5% 2.40 [-2.11, 6.91] ’

Heterogeneity: Tau? = 30.03; Chi? = 47.81, df = 6 (P < 0.00001); I = 87%

Test for overall effect: Z = 1.04 (P = 0.30)

1.1.2 tergo medio

katalinic 2014 5.077 1.065 15 3.791 1.133 15 7.4% 1.29 [0.50, 2.07] el

matocheck 2020 288 175 30 212 9.6 30 3.2% 7.60 [0.46, 14.74) =

matocheck 2020 236 9.2 30 16.1 6.6 30 5.2% 7.50 [3.45, 11.55] — e

matocheck 2020 423 117 30 338 221 30 24%  850(-0.45, 17.45]

santana 2015 20.8 6.3 10 226 6.1 10 4.2% -1.80[-7.24, 3.64) —r

santana 2015 10 49 10 114 33 10 5.5% -1.40 [-5.06, 2.26] —

santana 2015 20.3 T 10 16.2 4 10 4.2% 4.10 [-1.28, 9.48] i

santana 2015 98 39 10 103 4 10 57%  -0.50[-3.96, 2.96] —d—

Subtotal (95% CI) 145 145 37.8% 2.27 [-0.03, 4.56] <

Heterogeneity: Tau? = 5.78; Chi? = 19.80, df = 7 (P = 0.006); I* = 66%

Test for overall effect: Z = 1.93 (P = 0.05)

1.1.3 sem separacgao por tergo com remogao de smear layer

bueno 2016 1219 7.87 8 1261 7.85 8 29%  -042([-8.12,7.28) e

bueno 2016 1111 551 8 1209 5.02 8 4.4% -0.98 [-6.15, 4.19] —

bueno 2016 13.36 8.34 8 1529 6.39 8 3.1% -1.93[-9.21, 5.35]) I —

jardim 2014 54 2. 15 8.7 48 15 6.2% -3.30 [-6.09, -0.51] —

jardim 2014 96 46 15 53 33 15 62% 4.30[1.44,7.16) —_—

kaif 2016 3895 1216 10 38.29 21.54 10 1.0% 0.66[-14.67, 15.99]

lacerda 2017 9.8 1183 15 1438 207 15 15% -4.58[-16.65,7.49] F—

lacerda 2017 2516 35.28 15 25.84 26.88 15 0.5% -0.68 [-23.13, 21.77]

lacerda 2017 1042 12.88 15 16.83 16.54 15 1.9% -6.41 [-17.02, 4.20) ——

lacerda 2017 8.75 13.93 15 1365 1527 15 1.9% -4.90 [-15.36, 5.56] -z 1

Subtotal (95% CI) 124 124 29.7% -1.07 [-4.00, 1.86] ‘

Heterogeneity: Tau® = 8.14; Chi*= 17.13, df = 9 (P = 0.05); I’ = 47%

Test for overall effect: Z = 0.71 (P = 0.48)

Total (95% Cl) 399 399 100.0% 1.08 [-0.60, 2.76] P

Heterogeneity: Tau? = 9.81; Chi® = 90.99, df = 24 (P < 0.00001); I2 = 74% g 5 G ' 5

Test for overall effect: Z = 1.26 (P = 0.21)
Test for subaroup differences: Chi* = 3.39, df =2 (P =0.18). I’ =41.1%

Fig. 2: PRISMA.

10
Favours [experimental] Favours [control]
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According to the studies of Katalinic, Glocker, Anic
(17), Pelegrine et al. (19), Matocheck et al. (20) and La-
cerda et al. (22), the use of chlorhexidine in endodontic
treatment does not imply additional bond strength in re-
lation to sodium hypochlorite in cases where it is used in
concentrations of 1% and 2.5%.

The work by Santana et al. (16) showed equivalence in
the bond strength values using self-adhesive cement in
several clinical simulations performed in vitro, except
when using manual instrumentation under chlorhexidine
irrigation, followed by artificial aging. In this case, they
presented lower bond strength values, but only in the
cervical third of the evaluated samples. The small taper
of manual endodontic instruments makes it difficult to
touch the dentinal walls in the radicular cervical third,
which is generally wider, during endodontic preparation.
This may have contributed to an accumulation of dentin
debris, given the low capacity of chlorhexidine to dis-
solve pulp organic content, especially in aged samples.
This may have prevented the formation of an adequate
number of chemical bonds from the self-adhesive ce-
ment to dentin in this specific part of the sample, where
the cement line is thicker.

Jardim ez al. (21) observed that the adhesion of self-ad-
hesive cements (RelyXUnicem, 3M) in dentin irrigated
with chlorhexidine gel 2% was higher in relation to
NaOCL 5.25%. However, when instituting the final irri-
gation protocol with 17% EDTA, the bond strength data
became equivalent, as a reduction in values was obser-
ved in samples irrigated with chlorhexidine. Baldion et
al. (32) stated that the use of chelating substances in the
preparation of the post space can negatively interfere in
adherence. Santos et al. (2006) found that the combina-
tion of chlorhexidine gel and EDTA 17% led to a drop in
the bond strength values of a resin (Filtek 220, 3M Espe)
with universal adhesive (Clearfil SE Bond, Kuraray,
Kurashiki, Japan) in comparison to the isolated use of
chlorhexidine. This effect was attributed to the fact that,
even though it is water-soluble, the complete removal of
the chlorhexidine gel from the channel is more difficult.
The permanence of residues can lead to an association
with EDTA and generate residual products that affect
the proper infiltration of universal adhesives in dentinal
tubules, which may explain the findings by Jardim et al.
(21). Only the works of Katalinic, Glockner, Anic (17)
and Lacerda ef al. (22) did not remove smear layer after
chemical-mechanical preparation of the root canal. The
others used a 17% EDTA solution for this purpose.

On the other hand, Bueno et al. (18) found that the use
of high concentrations of sodium hypochlorite, such as
5.25%, promotes a deleterious effect on the adhesion to
self-adhesive cement (RelyX U100, 3M) in relation to
chlorhexidine, even after passive ultrasonic irrigation
with EDTA at 17 %. The adhesion mechanism of Re-
lyX U100 is explained by dentin hybridization by acid
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monomers and by the chemical interaction between hy-
droxyapatite and cement (33). The high concentration of
5.25% may have caused, significantly, the degradation
of the collagen of the dentinal structure, thus compro-
mising hybridization, in addition to its oxidizing cha-
racteristic having interfered in the polymerization reac-
tions, effects that in lower concentrations, such as 1 %
and 2.5%, did not manifest themselves in a decisive way
to the point of interfering in adherence. Differences in
mechanical tests can also explain the differences in the
results of these two studies, since the work by Jardim et
al. (21), performed a test at a lower speed, of 0.5 mm /
min, whereas Bueno ef al. (18) executed the push-out
test at 1 mm / min.

When using conventional adhesive systems (EDP Pri-
mer + Panavia F, (Kuraray America and Scotch bond
Multi Purpose (SMP) + RelyX ARC, 3M ESPE), even
at a concentration of 5.25%, the same work by Bueno
et al. (18) showed no interference with dentin adhesion,
as well as Pelegrine et al. (19) (Clearfil SE bond, Kura-
ray America + RelyX ARC (3M), and Kaif & Bissu (23)
(RelyX ARC + Adper Single Bond 2, 3M ESPE).
Studies have also shown that the highest prevalence of ad-
hesive failures occurs between cement and dentin, showing
that is in fact the most fragile interface of adhesion.

Due to the fact that this is a review of in vitro studies,
the results should be carefully analyzed, interpreted and
extrapolated to clinical situations. All included studies
were classified as moderate risk of bias. Only 2 studies
(18,19) reported that a single operator manipulated all
samples, and it was not informed or it was not clear in
any study whether the operator of the mechanical tes-
ting machine was blinded. In addition, no study repor-
ted whether a sample calculation was made or how the
sample size was obtained, which may be controversial
about the power of the sample to generate statistically
significant results.

As this is a review of laboratory tests, this study recom-
mends the execution of prospective clinical studies on
the predictability of rehabilitation with post of teeth
endodontically treated with sodium hypochlorite and
chlorhexidine with respect to bond strength.

Conclusions

There are no statistically significant differences in the bond
strength of glass fiber posts and resin cements in teeth trea-
ted endodontically under irrigation by both chlorhexidine
and sodium hypochlorite. Prospective clinical studies on
the predictability of rehabilitation with tooth post endodon-
tically treated with sodium hypochlorite and chlorhexidine
with respect to bond strength are recommended.
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