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ABSTRACT

Aim: The aim of this clinical study over 310 patients is to evaluate the success rate using Chlorhexidine (CHX) as a
cleaning solution and lubricant during the endodontic treatment, compared with sodium hypochlorite (NaOCI). Materials
and Methods: Group A consisted of 169 teeth, from which 78 were in a pulpitis stadium and 69 in a gangrenous stage.
They were treated with CHX solution during endodontic dental procedures. The Group B consisted of 76 pulpits and 65
gangrenous teeth irrigated with NaOCI. Biostatistical analyzes using t-test with IBM SPSS 22.0 were applied to validate the
results for P < 0.05. Results: The results show a success rate of 97% and a treatment success rate 3.5 times higher when
using CHX in a much shorter time of treatment. 38.5% of cases were completed in the first session of treatment, 42.5%
in the second session and only 19% of cases being completed in the third treatment session. In Group A was obtained
100% success in pulpitis and 94.5% from gangrene was successfully cured, compared with 88% average success rate in
Group B (6.5% failure rate in the pulp disease and 24% in gangrene). Conclusions: The advantages of using CHX instead
of NaOCl in endodontic treatment proved by this study, in conjunction with results published since the early 80’s, show the

supremacy of CHX solution in endodontic treatment.
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INTRODUCTION

Chlorhexidine (CHX) 1s used increasingly frequently in
modern dentistry. Due to its properties - antimicrobial,
biocompatibility with human tissues, accessibility,
substantivity, stability in solution and in the body - can
provide the best results as a tissue antisepsis solution. !

During dental treatments, CHX an oral rinse solution
or gel for topical application is used. It is considered the
most effective plaque control agent!"* with indication

Access this article online

Publisher

Website:
www.renupublishers.com

DOI:
10.5958/2394-4196.2015.00001.1

Address for correspondence:

in all surgical cases - gingival wounds, periodontal
disease, preventive strategies, antiseptic agent, etc.
[t provides maintenance of prosthetics, orthodontic
devices or prosthetic constructions for bone loss. It
is also used in scaling or as an irrigant in endodontic
therapy.”

Since the early years of the last century (Hess -1925)
found that the mere mechanical instrumentation canals
channel does not eliminate microbial germs.!® The
mechanical instrumentation leaves large portions of
the tooth intact endodontic channels, such as complete
elimination of bacteria is impossible,”! which is why it
is reccommended that mechanical instrumentation to
be accompanied by a washing agent.!®

The antimicrobial properties are scientifically
proven against most of the germs, and it also has
the ability to release slowly into tissues in time
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(substantivity) .19 It also has reduced toxicity and

physical properties - acceptable organoleptic properties,
stability, CHX is suitable for frequent use in the dental
office, a large part of mucosal disease and periodontal
could be prevented or cured by CHX.*!" In the
present study, the authors have tried to use CHX as
an irrigant inside the root canal instead of NaOCI,
thus eliminating the drawbacks caused by sodium
hypochlorite (NaOCI) - difficult handling, atfecting

textiles, high toxicity, odor, resistance to washing. /-]

In this study, the authors intend to evaluate the
results of the use of CHX as an irrigant in endodontic
treatments inside the root canals compared to NaOCl
on patients with similar risk factors.

MATERIALS AND METHODS

The research was conducted on a sample of 310 dental
elements (named patients or cases) in a private practice
during a period of 2 years. Patients were divided into
two groups. In all cases, it was found contamination
with microbial germs and the pulp chamber opened.
The calibration of the personal examiner has been
made according to protocols on ten precedent cases,
which were not introduced in this study. Some patients
have experienced acute stage - pulpitis or periodontitis,
but most were in the chronic stage. The data obtained
by analyzing the quality of root canals, the success rate
after 6 and 12 months and the number of treatment
sessions required to complete treatment were compared
and the results analyzed statistically [Table 1 and
Figure 1].

The instrumentation consists of manual endodontic
instruments combined in all cases: Tire-nerfs, the
primary channel Kerr S-file and Hedstroem type
using the classic technique step back and step down
depending on the diagnosis. Very rarely they were

Table 1: The distribution between groups

used in rotary-type reamers files; Glenn-Glides;
nickel-titanium rotary instruments — (RaCe). The
difference between the tools and techniques did not
alter the validity of this study. Sterile paper cones were
used after the root canal cleaning before filling. As a
filling material was used in all cases endomethasone
paste (Septodont), covered with temporary cement
(Provis). In all the cases, control X-rays were executed
before and after the filling and controlled after 6 and
12 months. The only differences between the two
groups were used In irrigation canals solutions, as

follows: Group A received 0.2% CHX wash (GUM
PAROEX - Sun Star Suisse SA, Chlorhexamed - Glaxo
SmithKline) followed by hydrogen peroxide before
clogging, Group II solution 3% NaOCI, followed by
hydrogen peroxide. Part of Group A patients have
benefited from additional intraductal application of
CHX gel 1% (CHLORHEXAMED) for a period of
3-5 min. [f multiple sessions were necessary, it has been
used an antiseptic solution Rockles’s IV (Septodont) as
intracanal antiseptic. Instrumentation and technique
were similar to that applied in Group A for the Group B
without using CHX.

Other irrigation solutions were not used in this study.
There are no notable differences between the two

Total GROUP A

Gll, 34 '
G1,30
\P i, 5

Figure 1: The distribution of the studied patients between the two
groups

Total GROUP B

Gll, 14

s

Gl, .

Diagnostic Number of meetings Group A Group B Total % P
Number Total Total

Pl Pulpitis Root filling | 35 16 51 83

Pl Pulpitis Root filling Il 38 16 54 B5)

Pl Pulpitis Root filling =1l 5 44 49 32

Total Pulpitis 78 76 154 100 <0.0001*

Gl Gangrene Root filling | 30 5 35 23

Gl Gangrene Root filling Il 34 14 48 30

Gl Gangrene Root filling = 1l1 27 46 73 46

Total Gangrene 91 65 156 100 <0.0001*
Total 169 141
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groups In terms of biological features, health status,
social status, diet, and lifestyle, etc., which significantly
could influence the results of this study.

The results were collected in a Microsoft Office — Excel
2007 spreadsheet and statistically compared using the
biostatistics data program SPSS from IBM version
No. 22.0, using t-test in order to find the statistic
relevance of the analyzed cases. According to scientific
protocols, the statistic results were considered valid if
P < 0.05. As variables were classified the case diagnosis
at first presentation and number of sessions required
endodontic treatment until the end of the same type of
root canal in both groups compared aiming at a positive
or negative result after treatment.

RESULTS

Using similar techniques of root canal maneuvers,
different results were obtained using two irrigation
canals solutions to a group of 310 treated dental
elements

In the first group of patients, Group A, during the
review period of 2 years, it was found a number of 14
treatment failures at the initial checking, after analyzing
dental radiography control root canals, as presented in
Table 2. From the total amount of 141 cases, the total
number of failures was 17, from which 10 being fully
restated, as no failure suspicion outcome after checking
at agreed intervals. Only 7 cases were considered
complete failures at the end of the study [Figure 2].

Should be noted that the period of treatment was
significantly longer in Group B, requiring more than
three sessions in 64% of cases, only 15% were completed
in the first session. Group A had a significantly better
completion rate; 40% of cases were completed in
the first or second session, only 18% in more than
three sessions. This resulted in shortening treatment
cabinet business efficiency by shortening the number

Table 2: Success and failure of the analyzed groups of patients

of sessions and bringing great benefit to patient solved
with a high rate of success in less time and with fewer
presentations at the dental office [Figure 3].

Significantly better outcomes: A success rate of
treatment of 3.5 times or higher — in case of using
CHXand a shorter treatment time - 80% of cases being
completed in the first or second treatment session. This
brings great benefits for both patients and dentists.

Statistical results are relevant: In Group A, we obtained
100% success in the case of pulpitis and 97.18% success
in the case of gangrene. Meanwhile the average success
rate of Group B was 88%, as seen on Table 3.

Taking into account the dental elements recovered
after treatment failure by apicectomy actually results a
success rate of treatment for Group A 0of 98.92% - from
161 dental elements only two teeth were extracted,
compared with Group B with a final percentage of

92.8%, of the total 141 teeth 11 should be withdrawn
after less than 2 years of treatment.

Noteworthy is the very good percentage of success of
treatment when irrigated with CHX. The treatment
success percentage is 100% in case of pulpitis and in
case of gangrene is more than 97%. Group B 1s included
in the overall statistics of successful endodontic
treatment with an average success rate of 88% of that
after pulpectomy 94% and 75% after septic gangrene.
Some of the dental treatments considered were however
recovered after apicoectomy - 3 cases in Group A mean
1.7% and in Group B 6 cases = 4.25%. It notes, however,
a failure rate of 3.5 times higher in Group B than in
Group A as presented in Figure 4.

DISCUSSION

The comparative studies between CHX and NaOCI
are not a usual topic in the research articles. The
Endodontics textbooks give a relative small importance

Diagnostic Finalize Group Group A Group A Group B Group B Group B P value
Meeting Total Success Failure Total Success Failure

Pl Pulpitis Filling | 35 35 0 16 15 1

Pl Pulpitis Filling 11 38 38 0 16 15 1

P 1l Pulpitis Filling 11 5 5 0 44 44 0 <0.0001*

Gl Gangrene Filling | 30 29 1 5 3 2

Gl Gangrene Filling Il 34 32 2 14 12 2

Gl Gangrene Filling Il 27 25 2 46 35 11 <0.0001*
Total 169 164 5 141 124 17
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Figure 2: Comparative column charts for the both groups
180 CASE REPORT In the present study, there were not considered
1601 previously treated cases of teeth or dental abnormalities
Eg: channel as cases that would have changed the results
S of the study without the relevant importance of the
80 cleaning agent. Groups were approximately equal in
601 terms of statistical results. The root canal treatment
:g LLJ L ‘ was assessed radiographically and clinically in the same
0- .— way. A big importance has been given to the tightness
Pl PU L PU ] Gl | S0 1 G TOTAL of root canals and how dry the root canal experienced
=ATOTAL| 35 | 38 5 30 | 34 | 27 | 169 e ) y P
mBTOTAL| 16 | 16 | 44 5 14 | 46 | 141 before filling it.
Figure: 3 Case reports Pair irrigation canals solutions was made very rarely and
only between CHX and EDTA or NaOCl and EDTA
J5on PERCENTAGE OF THERAPEUTICAL FAILURES because it is known that the association of NaOCI with
40% - CHX dental precipitate within the channel, which may
35% - . . . .
o] lead to failure and root canals tightness irreversible
25% | 10,17]
| change tooth color.
15% |
10% | - I In literature,.studies show a similar effect \.fvash.ing
0% 1 PI Pl Pl Gl Gl Gl TOTAL dental Canal Wlth NaOC1 or CHX.B’”] In mlcroblologlcal
A 0% 0% | 0.00% | 333% | 588% | 7.41% | 2.96% analyses, cultures taken from endodontic canals,
uB) 6:25% | 6.25% ) 0% | 40% | 14.29%] 23.91% | 12.06% it seems that the two solutions have antimicrobial
Figure 4: Percentage of therapeutically failures effects, similar to the superiority of CHX, the
higher antimicrobial effect, reducing the level of
Table 3: Treatment failure rate between studied groups contamination of the dental canal by 83%, compared
Failure Group A Group B Percent to Only 50% for NaOCL).[16]
No  Failure No  Failure between
rate (%) rate (%) groups . . .
Bl 5 TS H 750 550100, Bengﬁt to bpth the patient and f[h.e medical team
Resecated 3 170 6 4295  200.00 the time savings and increased efficiency of the root
teeth canal after the first session was statistically analyzed
Total failures 5 2195 17 12 340.00

to CHX compared to NaOCI.?! Recent studies in vitro

have shown that CHX antiseptic effects are at least
similar to NaOCI.1*8!

in a recent study published in August 2013 in the
Journal of Endodontics."" In this study, based on
microbiological cultures taken from the dental canal,
canal sterilization efficiency was high (85%) atter the
first session regardless of the canal irrigant used and after
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the second reaching up to 99%. In the present study,
it was found that CHX is more efficient and produces
a sufficient sterilizing dental canal to be blocked after
the first session where both the pulpitis and gangrene
and in one-third of cases, while using NaOCI requires
a minimum of three treatment sessions. Failure rates
were five times higher in the group using NaOCI. These
issues should be investigated using microbiological
tools on an extended study.

CHXhasbeen used in various concentrations (0.002-2%)
with different periods of contact time between the
disinfectant and various microorganisms.?") As per
these results, 2% CHX solution was far more efficient
in the shortest period of time than were all other
concentrations tested?!) and with a relative absence
of toxicity,??! CHX binds to the hydroxyapatite
component of the dentine tissue,'””) and gradually
releases bound CHX, which protects the canal against
microbial colonization beyond the actual medication
period.

CONCLUSIONS

This study demonstrates that the solution of CHX
could be successfully used in treating microbial
contaminated root canals with a success rate superior
to conventional NaOCI solution, providing sufficient
sterilization to dental canal in fewer treatment sessions.

The use of CHX solution in place of NaOCI as the
irrigating root canal during endodontic treatment
brings time benefits and significantly better results for
both patient and dentist.
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