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ABSTRACT

Introduction: Chemomechanical caries removal (CMCR)
system has been the most intriguing development in minimal
invasive dentistry. The fundamental drawback of the drilling
approach has remained to be - unpleasantness to the patient,
need for local anesthesia, and potential adverse effects to
the pulp due to heat and pressure. The CMCR technique on
the other hand introduced in 1970, provides the advantage of
cooperation from the pediatric patients due to lack of sounds
of the drill and flushing of water jet from air rotor.

Aims and Objective: This study was aimed to compare the effi-
cacy of chemomechanical system and conventional rotary sys-
tem in eliminating the bacteria from the prepared tooth specimen.

Materials and Methods: The study was done on 54 non-car-
ious primary second molars, divided into 2 groups of 27 each.
Class 1 cavities were prepared on the specimen and then
subjected to a demineralizing agent. Bacterial cultures were
introduced into the prepared cavities and incubated. The spec-
imen in Group 1 was subjected to caries removal using low-
speed conventional drilling method with spherical carbide bur
under water cooling. The specimen in Group 2 was subjected
to CMCR system using Carisolv and excavated with Hu Friedy
Curette. After caries removal, the specimen in both the groups
was inoculated with brain heart infusion incubated and the
samples collected. The collected samples were cultured, and
colony forming units were determined for total bacterial count.

Statistical Analysis: The data were statistically analyzed
using SPSS version 16.0.

Results: Conventional rotary and CMCR yield 28.6% and
30.3% of clean surface, respectively, at 24 h and 29.4% and
33.8% at 48 h (P < 0.001).

Conclusion: The results show that the chemomechanical sys-
tem is equally effective in bacterial elimination, compared to
conventional rotary instruments.
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INTRODUCTION

Most of the patients in dental practice show apprehen-
sion toward dental treatment, especially more so for the
child patient, attributed to the use of air rotary due to
its sound and flushing of water jet. There has been par-
adigm shift toward the concept of conserving healthy
tooth structure after the gained popularity of adhesive
resin bonding system. Moreover, the majority of rural
population in India lacks access to elaborate dental
treatments. Due to all these reasons, basic interventions
in the form of minimally invasive modalities such as
atraumatic restorative technique and chemomechanical
caries removal (CMCR) have always captured the inter-
est of dental practitioners. Carisolv as CMCR agent was
introduced in 1998 as successors to Caridex.!!! The key
difference to Carisolv with other products which were
already available in the market was the use of three
amino acids: Lysine, leucine, and glutamic acid.” These
counteracted the aggressive behavior of sodium hypo-
chlorite on the oral tissues. However, there have been
conflicting reports on the efficacy of Carisolv as CMCR
agents.38] Hence, this study was conducted to compare
the efficacy of Carisolv as CMCR agent in reducing the
bacterial load from the prepared cavities as compared to
that of the conventional technique.

MATERIALS AND METHODS

This experimental study design was carried out on pri-
mary second molars. The samples were obtained from
the patients visiting the Department of Pedodontics,
New Horizon Dental College and research institute.
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Inclusion Criteria

The following criteria were included in the study:

1. Non-carious primary second molars

2. Teeth with pre-shedding mobility

3. Teeth with more than two-third root resorption
radiographically

4. Opver retained teeth.

Exclusion Criteria

The following criteria were excluded from the study:

1. Carious teeth

2. Teeth with swelling, pain, and sinus opening

3. Teeth with more than half of root length
radiographically.

Informed written consent was taken from guard-
ians/parents before the collection of samples.

In vitro caries model 54 freshly extracted molars were
stored in 0.2 wt./% thymol solution at 4°C. The specimen
was fixed in acrylic resin with the labeled bearing the no.
of each sample. Conventional G. V. Black Class I cavi-
ties were prepared using high-speed bur *8 carbide bur.
Specimen was ultrasonically cleaned in distilled water
for 5 min. Samples were then immersed in demineral-
izing solution (1.5 mM CaClz, 0.9 mM KHZPO 4,150 mM
KCl, and 0.1 mM Sodium acetate at ph 4.5) [Figures 1-4]
and incubated at 37°C for 360 h. Cotton pellets were
invaded with brain heart infusion (BHI) containing 10°
bacterial suspensions of Streptococcus mutans and setting
cavities. Molars were filled out with zinc oxide eugenol
and incubated at 37°C by partial anaerobiosis for 48 h.!®!

Caries Removal

Molars were randomly divided into two groups (n = 27)
Gp 1 consisted of low-speed conventional rotary bur,
and Gp 2 consisted of chemomechanical Carisolv sys-
tem [Figure 5]. Zinc oxide eugenol was taken out of
the molars. Carious tissue was removed with spherical
no. 8 carbide bur under cooling by a single operator. For
Carisolv (single mix), solutions 1 and 2 were mixed; gel
was applied and left in the cavity for 30 s. The carious
dentin was afterward removed with Hu Friedy Curette
[Figure 6]. The gel was reapplied until cavity presented
the nonexistence of softened carious tissue. To gauge
carious tissue removal for both conventional rotary bur
and Carisolv an exploratory probe and caries detector
dye [Figure 7] was used to check until the hard dentin
was obtained.!®!

Bacterial Culture

Immediately after caries removal, 100 ml BHI [Figure 8]
was inoculated into the cavities. BHI was recollected with

a pipette containing the remaining tissue and stored in
5 ml of BHI. Each sample of both groups was incubated
for 24 h at 37°C. The remaining bacteria suspended in
the BHI of each sample were cultured in brain-heart agar
[Figure 9] and incubated for 24 and 48 h. The colony
forming units were determined for total bacterial counts.
Bacterial culture experiment was carried out for triplicate
of each sample to obtain reproducible datal® [Figures 5-6].

Figure 3: Potassium chloride
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Figure 4: Sodium acetate

Figure 5: Carisolv

Figure 6: Hu Friedy Curette

All experimental procedure was carried out by one
blind investigator; the statistical analyses were per-
formed for another author.

Statistical Analysis

The collected data were analyzed with SPSS
(version 16.0).

RESULTS

Conventional rotary and CMCR yield 28.6% and 30.3%
of clean surface, respectively. When cultured in BHI

Figure 8: Brain heart infusion broth

Figure 9: Brain heart infusion Agar plate

agar for 24 h of incubation at 37°C, there was no statis-
tically significant difference with continuity correction
test. In terms of 48 h of incubation in BHI agar con-
taining the remaining cavity bacteria, 29.4% and 33.8%
were observed, respectively; continuity correction also
showed no significant differences between groups. The
values were represented in Number (%) and Mean =+ SD.
There was no significant difference in the presence
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of bacterial colonies in both the groups (P < 0.001).
Table 1 shows the presence of S. mutans seen in both
the groups 24 h and 48 h after incubation. No signifi-
cant difference was observed between the two groups.
Both CMCR and mechanical caries removal techniques
showed a reduction in the bacterial growth rate.

DISCUSSION

Dental caries is an infectious disease caused by disequi-
librium in the process of demineralization of hard tis-
sues.®l Studies about carious dentine have indicated the
presence of two layers, namely a more external, infected
one, and necessarily removable, and another more
internal, presenting as affected, softened, but capable
of remaining, and being remineralized.’! It has been
shown time and again that the use of rotary instruments
in the conventional mechanical method most of the time
involves the removal of healthy dental tissue. This is not
considered satisfactory, because there is an over-reduc-
tion of the dentinal tissue softened by the demineraliza-
tion that precedes the bacterial invasion which would be
able to be mineralized. Thus, current knowledge about
the process of caries disease development determines
changes in its treatment, not only establishing a preven-
tive approach but looking for less invasive methods to
treat infected dentinal tissues.'”! The clinical impact of
bacterial persistence in caries-free dentine is not clear,
but some authors agree that elevated bacterial counts
remaining after a caries removal procedure can be con-
sidered clinically significant because they cause fur-
ther disease progression.'!! Furthermore, mechanical
preparation using rotary or hand instruments result in
smear layer covering the preparation surface. This layer
has low bond strength and may reduce the strength of
bond between the restorative material and dentin.'?!
The other challenges and disadvantages associated with
high-speed drills are unpleasant perception due to
noise and vibrations of drills, frequent requirement of
local anesthesia, excessive tooth cutting and deleterious
thermal, and pressure effects on the pulp.!’>!*! Hence,
the CMCR methods stand out among all the alterna-
tive methods due to its tooth conservation and effective
antibacterial properties.'®! In vivo studies have reported
that 17.5% of patients experience pain when Carisolv
is used as compared to 40% when high-speed rotary
instrument excavation is used.'>! The rates of caries
removal with the chemomechanical system have been
reported to be about 88%-90.5%.1"1° The data reported
here corroborated by the results of S. mutans culture in
BHI agar after caries removal are 28.6% and 30.3% after
24 h incubation and 29.4% and 33.8% after 48 h of incu-
bation. Histological studies after Carisolv excavation
show the presence of bacteria into the dentinal tubules

Table 1: Conventional rotatory instruments and
chemomechanical caries removal; S. mutans BHI agar culture
at24 hand 48 h

Number of Presence of S. Mutans
specimen Carisolv Mechanical method
24 h 48 h 24 h 48 h
1 Yes Yes No No
2. No No No No
3. Yes No Yes No
4, No No No No
5. No No Yes Yes
6. Yes Yes Yes Yes
7. No No No No
8. No No No No
9. No No No No
10. No Yes No No
1. No No No No
12. No No No No
13. No No No No
14. No No Yes No
15. No Yes No No
16. Yes No No No
17. No No No No
18. No Yes Yes Yes
19. No No No No
20. Yes Yes No No
21. No No No No
22. No No No No
23. No No No No
24. Yes Yes Yes No
25. No No No No
26. Yes No No Yes
27. No No No Yes

BHI: Brain heart infusion, S. mutans: Streptococcus mutans

when compared with conventional caries removal, high
concentration of bacteria was shown with conventional
drilling.!"” Similar results were reported in this study
after the agar culture of bacteria.

However, only the caries removal efficacy of Carisolv
has been observed in this study. There are other param-
eters that need to be further studied like perception of
pain which is crucial.

CONCLUSION

CMCR system instills a positive attitude toward dental
treatment. Dental drill has always been the most stressful
factor for the patients, especially children. The CMCR sys-
tem using Carisolv has time and again proved to overcome
the shortcomings of the traditional approach of caries
management technique at the same time being minimally
invasive and painless. In our study too, we found that
Carisolv is as effective as a conventional rotary method of
caries removal in terms of the efficacy in eliminating the
cariogenic bacterial load. However, a more comprehen-
sive and large-scale comparative study is needed.
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