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Abstract

Background Chemomechanical techniques for caries removal have been introduced to overcome the shortcomings
of the conventional rotatory instruments. This study aimed to clinically evaluate the effectiveness of the chemome-
chanical method of caries removal (Carie-Care™) over mechanical caries removal through the Atraumatic Restorative
Technique in pediatric patients.

Methods A randomized controlled clinical trial was conducted. Fifty children fulfilling inclusion criteria were
recruited from the outpatient clinic of Pediatric and Dental Public health department, Faculty of Dentistry, Alexandria
University. Fifty open carious primary molars were randomly assigned into 2 equal groups according to the method
of caries removal. In Group | (test group), caries was removed using the Carie-Care'" system and in Group Il (con-

trol group), by using mechanical caries removal through the atraumatic restorative technique. Resin modified glass
ionomer was used for teeth restoration, the two techniques were compared in each child according to time taken
for caries removal, efficacy of caries removal, pain assessment, and child behavior.

Results The mean time taken for caries removal in the Carie-Care™ treatment group was (575.6+ 114.8) seconds
which was statistically significant higher as compared with the ART treatment group (346.1 +97.4) seconds (p <0.001).
The mean score of efficacy in caries removal was (0.6+0.8) in the Carie-Care™ group, and (1.3+0.7) in the ART
treatment group. When compared to ART, Carie-Care'™ was significantly more efficient in caries removal (p <0.002).
When pain was assessed by the SEM scale, it was observed that the Carie-Care™ caries removal technique showed
statistically significantly more comfort during the procedure compared with the ART procedure (p <0.001).Moreo-
ver, children in the Carie-Care™ group enjoyed the process and showed more cooperative behavior when assessed

at the end of procedure than those in the ART group with statistically significant difference (p=0.002).

Conclusions Removal of carious tissue in primary teeth using Chemomechanical Carie-Care™ gel proved to be more
time consuming than ART, but on the other hand it was more efficient, comfortable, and accepted by the pediatric
patients.
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Background

Dental caries is the most common childhood disease
worldwide. Despite reliable scientific advancements and
the fact that caries is preventable, the disease continues
to be one of the major public health issues [1].

According to estimates, dental caries affects about
60—-90% of school-age children. This percentage fluctu-
ates significantly depending on the population, where the
incidence of dental caries being much higher in develop-
ing countries like the Middle East than in developed [2].

When dental caries is removed using traditional rotary
devices, the pulp is frequently subjected to pressure and
heat effects that usually cause pain. In addition, drilling
could sometimes involve the removal of sound tooth tis-
sue close to the affected caries area [3, 4]. Alternative
minimally invasive techniques such as ART and chemo-
mechanical caries removal (CMCR) were developed due
to the shortcoming of the drill. The common feature of
these techniques is the ability to remove only the caries-
infected tissue while sparing the caries-affected tissue [5].

The Mechanical caries removal by ART is restoring
teeth with hand instruments for decay removal and fluo-
ride releasing adhesive materials (resin modified glass
ionomer) for filling. It is the most documented alterna-
tive to traditional drilling for dentine caries removal.
There are several advantages for the ART method when
used in children, such as the elimination of noise and
vibration of the handpiece, water coolant and high veloc-
ity suction [6].

The CMCR technique has attracted the attention of
dental researchers due to its concept of sparing unaf-
fected tooth structure while assuring the removal of the
denatured collagen stage of carious dentine [7]. The first
CMCR material was developed in the 1970s by the endo-
dontist Goldman, based on n-monochloroglycine and 5%
sodium hypochlorite (5% NaOCI) for removal of organic
materials in the root canals but presented low effective-
ness and slow action [8].

The CMCR agents are either sodium hypochlorite
based such as Carisolv or Papain based such as Papac-
arie [8].Even though they are useful especially in children
with dental anxiety, their use in developing countries is
limited, due to their expensive cost [9]. Carie-Care"" che-
momechanical caries removal material based on papain
has been introduced into the market as an economic and
cost effective agent [10]. It consists of papaya extract,
clove oil, colored gel, chloramines, sodium chloride and
sodium methylparaben. Papain, has antibacterial and
anti-inflammatory effects. Chloramines aid in the healing
process, accelerates tissue repair, and have the ability to
dissolve carious dentin by means of chlorination of par-
tially degraded collagen. Clove oil has analgesic and anti-
septic effects, whereas sodium methylparaben serves as
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a preservative. The preparation contains gelling agent in
accurate percentage to give exact consistency to the gel to
prevent spill over when applied [11].

Few studies were conducted to study the effective-
ness of Carie-Care” as a CMCR agent. Kumar et al. in
2016 [12] compared the effectiveness of different caries
removal techniques in mandibular primary molars using
atraumatic restorative technique (mechanical caries
removal), Smart Burs and Carie-Care" (chemomechani-
cal caries removal) for primary school children in clinical
and community-based settings. They found that Carie-
Care" was superior to the mechanical caries removal
technique in terms of time, efficacy, and acceptance in
both clinical- and community-based settings [12].

Moreover, Sontakke et al. in 2019 [13], compared the
clinical efficiency of Carie-Care™ over the traditional
drilling method in permanent molars with class I open
carious lesions in children aged 12-15 years. They found
Carie-Care'" to be more comfortable for all children [13].

Papacarie and the earlier CMCR agents, do not contain
essential oils which have been included in Carie-Care""
and serves as an anti-inflammatory agent. In addition to
softening infected dentin, Carie-Care" has anti-inflam-
matory and mild anesthetic effects. Therefore complete
patient co-operation is not required [14].

Clinical studies on the Carie-Care"" in primary teeth
are scarce in the literature [12, 13]. Hence, the aim of this
study was to evaluate the efficiency of the Carie-Care""
CMCR agent versus ART in terms of the time taken and
efficacy for caries removal, together with child pain per-
ception and behavior. Other factors that may affect the
assessment parameters of this study, such as gender and
previous dental visits, were also investigated.

The tested null hypothesis stated that there was no sig-
nificant difference between CMCR method and mechan-
ical caries removal by ART in terms of the time taken for
caries removal, efficacy of caries removal, pain assess-
ment, and child behavior.

Methods

Cytotoxicity assay

Before the clinical application of the Carie-Care gel, its
cytotoxicity was assessed in human gingival fibroblasts
isolated from patients who underwent clinical crown
lengthening, and signed informed consent was obtained
from all participants. At a cell density of 7 x 103/well, gin-
gival fibroblasts from passages to 4—6 were seeded onto
a 96-well plate and incubated for 24 h in 5% CO? at 37
°C. The cells were then treated with a serial concentra-
tion of (0.01-10% v/v gel/growth medium). After a 24 h
treatment interval, the cytotoxicity assay was performed
according to the well-documented protocol of the MTT-
dimethyl sulfoxide assay [15, 16].
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Study design

This study was a randomized controlled clinical trial
in which two methods of caries removal were com-
pared following the consort guidelines [17]. The study
was approved by the Research Ethical Committee of
the Faculty of Dentistry, Alexandria University (#IRB
NO:0312—-10/2021), and registered at the National Insti-
tutes of Health (No. NCT05538559) on (14/09/2022).

Sample size estimation

The sample size was based on a 95% confidence level to
detect differences in caries removal time between the
mechanical and chemo-mechanical removal methods.
Pascareli-Carlos et al. [18] reported mean+SD car-
ies removal time=9.20+2.31 min in case of chemo-
mechanical caries removal, and 8.40+2.62 in case of the
mechanical method (ART). The calculated mean+SD
difference=0.8 +2.46, 95% confidence interval= -0.78,
2.38. The required sample size was calculated to be 22 per
group, which increased to 24 to compensate for cases lost
to follow-up. The total sample size required was =num-
ber of groups X number per group=2x24=48 [19].

Patient recruitment

Two hundred and fifty children were assessed for eligibil-
ity at the outpatient clinics of the Pediatric Dentistry and
Dental Public Health Department, Faculty of Dentistry,
Alexandria University, from March 2022 to November
2022.Two hundred children with radiographic findings
of pulp furcation, periapical pathosis and proximal car-
ies evidenced on bitewing radiographs were excluded
from the study, and 50 children of both genders aged
5-8 years who met the inclusion criteria were enrolled
in the study. Children selected for this study were those
with open carious lesions with dentine involvement, but
did not reach the pulp (scores five or six, according to the
International Caries Detection and Assessment System
[ICDAS] [20].The carious lesion had to be wide enough
to allow the entrance of the excavator and a behavior rat-
ing of 3 or 4 according to Frankl et al. [21].

Informed consent from the parents and/or legal guard-
ians, as well as the children’s acceptance of participating
in the study, were obtained. Patients and their parents
were informed that the procedure would be videotaped
to document their level of comfort.

Randomization technique, grouping, and allocation
concealment

Fifty children were randomly assigned to two groups
according to the caries removal method. Each group com-
prised 25 carious primary molars; Group I(test group),
caries removal by Carie-Care " chemo-mechanical agent,
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and Group II(control group), caries removal by the ART
method. Randomization was done by the permuted block
randomization technique, and the allocation sequence
was generated using random allocation software where
participants were allotted in blocks of 4. The alloca-
tion sequence was then sealed in opaque envelopes by
a trial-independent individual who was responsible for
keeping the envelopes and unfolding them only at the
time of treatment. Blinding of the operator and partici-
pants could not be performed because of the difference
between the two techniques, but the statistician was
blinded to the type of treatment [22, 23].

Examiner reliability

The main researcher, a pediatric dentist, was trained and
calibrated to record caries removal efficacy by Munshi
et al. [24], pain assessment using the SEM scale [25], and
child behavior assessment by Frankl et al. [21]. To set the
researcher for the aforementioned assessments, a pilot
study was conducted on 20% of the sample that was not
included in the study. The kappa statistic was calculated
to ensure a high degree of intra-examiner reliability [26].
Intraexaminer reproducibility revealed excellent intra-
class correlation coefficients (ICCs) (0.90) and Cohen’s
kappa coefficients (K) (0.82).

Intervention

For both groups, the selected teeth were partially iso-
lated using cotton rolls and saliva ejectors, and caries
was removed using one of the following two methods:
for. Group I(test group),caries was removed using Carie-
Care™ (Uni-biotech Pharmaceuticals PrivateLimited,
India),according to the manufacturer’s instructions. The
carious cavity was filled with Carie-Care" gel for 60 s.
When the gel had a cloudy appearance, the softened
dentin was scraped away using a sterile spoon excava-
tor (Nordent Manufacturing Inc. USA) without applying
pressure. It was reapplied until its light color remained
unchanged, and the cavity surface felt hard on excava-
tion and was considered the endpoint. Residual gel was
removed using moistened cotton pellets [12] (Fig. 1A,
B). In Group II (control group), caries was removed by
ART. An enamel hatchet (Nordent Manufacturing Inc.
USA) was used to widen the lesion to remove unsup-
ported enamel rods and then caries was removed using
a spoon excavator [12]. Caries excavation end point was
detected when firm dentin (resistant to hard excavation)
was reached [27, 28]. All teeth included in the study were
restored using a resin- modified glass ionomer (SDI Riva
Light Cure ,SDI Limited, Australia).

Assessment procedures
The following was measured for each patient:
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Fig. 1 A Carious lower right E before Carie-Care™ application. B Lower right E after caries removal using Carie-Care™

Table 1 Numerical scoring criteria for caries removal status

Score Scoring criteria

Caries removed completely

Caries present in the base of the cavity

Caries present in the base and/or one wall

Caries present in the base and/or two walls

Caries present in the base and/or more than two walls

v A W NN - O

Caries present in the base, walls and margins of the cavity

The time taken for the two techniques was measured
from the start of the caries removal procedure until the
caries excavation endpoint by using a stopwatch and
was recorded in seconds.

Efficacy of caries removal: Complete caries excava-
tion was verified by the tip of a blunt explorer (Nor-
dent Manufacturing Inc. USA), which moved smoothly
across the dentinal wall and did not give a tug-back
sensation [28]. Caries removal was rated according to
Munshi et al’s [24] scoring criteria (Table 1).

Child pain perception to the respective procedure
during caries removal was assessed using the Sound,
Eye, and Motor (SEM) scale according to Wright
et al. [25], using the recorded videotape. This objec-
tive method of pain assessment (patient comfort
level) measured patient comfort based on three types
of observations shown by the patient: sound, eye, and
motor. A numerical value (score) was given to the
type of response obtained for each observation, where
1=comfort, 2=mild discomfort, 3=moderately pain-
ful, and 4=painful. Mean values were calculated to
determine the comfort level.

Child behavior was evaluated immediately upon com-
pleting the procedure according to the behavior catego-
ries of Frankl et al. [21].

Statistical analysis

IBM SPSS software package version 20.0. (IBM Corp.,
Armonk, NY,) was used for the data analysis. Quali-
tative data are represented as numbers and percent-
ages, and the Chi-square test was used to compare
the two study groups. Quantitative continuous data
were tested for normality using the Shapiro-Wilk test
and expressed as range (minimum and maximum),
mean, standard deviation, and median. When quan-
titative variables were not normally distributed, the
Mann-Whitney test was applied to identify intergroup
differences. The results were judged at a 5% level of
significance [29].

Statistical analysis showed that the half-maximal inhib-
itory concentration (IC50) of the Carie-Care™ gel was
analyzed by a non-linear regression test using GraphPad
Prism 8.0.1.

Results
Two hundred and fifty children were examined of which
fifty children met the inclusion criteria and were enrolled
in the study (Fig. 2). Children were aged 5-8 years with
a mean age of 6 years in the Carie-Care” treatment
group (group I) and 5.9 years in the ART treatment group
(group II). Boys constituted 48%and 44% of groups I and
11, respectively. Regarding the history of previous dental
visits, 40% of the children in group I and 36% of the chil-
dren in group II had previous dental visits. Differences
in age, sex, and history of previous dental visits between
the two study groups were not statistically significant.
(p=0.360, 0.776, and 0.771, respectively) (Table 2).
Before the clinical application of Carie-Care™, its
cytotoxicity was assessed in human gingival fibroblasts,
where it was safe in a dose-dependent manner. The cyto-
toxicity increased with increasing gel concentration with
a safety IC50 up to 44.5% (v/v), which was far above the
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Children between 5-8 years assessed for
eligibility n-250

v

Excluded:

- Clinical or radiographic evidence of pulp
furcation (n=87), or periapical pathosis (n=64).

- Proximal caries evidenced in bite-wing x-ray
(n=49)

)

Group II (n =25)

Treatment with
ART technique

f

| Randomization l
Group I (n =25)
Treatment with
caries care™
Assessment

- Time taken for caries removal
- Efficacy of caries removal

- Pain assessment

- Child behavior
Statistical analysis

Fig. 2 CONSORT flow diagram of the study design

Table 2 Distribution of children in the two study groups
according to personal data and previous dental visit

Carie-Care™  ART Test of Sig. P
(n=25) (n=25)
Age (years)
Mean +SD. 6.1+0.8 59+08 U=26850 0.360
Median (Min. - Max) 6 (5-8) 59(5-8)
Gender
Boys 12 (48%) 11 44%) ¥*=0081 0776
Girls 13 (52%) 14 (56%)
Previous dental visit
No 15 (60%) 16 (64%)  x*=0.085 0.771
Yes 10 (40%) 9 (36%)

SD Standard deviation, U Mann Whitney test, X2 Chi square test, p p value for
comparing between the two studied groups

concentration used. Moreover, the gel consistency pre-
vented the spillage of the applied amount to flow easily
and contact the child’s mucosa (Fig. 3).

The mean time for complete caries removal using
Carie-Care' " was longer (575.6£114.8 s) than that with
ART (346.1+97.4 s). The difference was statistically sig-
nificant at p <0.001.

The mean score for the efficacy of caries removal
according to the Munshi et al. scoring criteria showed a
statistically significant intergroup difference in favor of
the Carie-Care™ group (p=0.002).

Pain assessment by the SEM scale showed that all of
the children (100%) in the Carie-Care"" treatment group
demonstrated comfort (score 1). However, in the ART
group, only 60% scored 1, and 40% demonstrated mild
discomfort (score 2).Comparing the two groups, children
treated with the Carie-Care"™ removal technique showed
more comfort during the procedure than the ART with
statistical significance (p<0.001). Moreover, children in
the Carie-Care"" group were significantly more coop-
erative and enjoyed the situation than those in the ART
group (p=0.002) (Table 3).

When the assessment parameters were com-
pared between boys and girls in the two study groups,
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Fig. 3 The dose-dependent curve of the safety profile of gel

on human gingival fibroblasts, where the gel records its half-maximal
inhibitory dose at ~ 44.5% of the applied volume. The data

is the mean =+ SD of triplicates in three independent experiments

Table 3 Comparison of assessment parameters in the study

groups
Carie-Care™ ART Test of Sig. P
(n=25) (n=25)
Time (/sec)
Mean +SD. 5756+1148 3461+974  U=46500" <0.001
Median 605 (360-720) 360 (180-480)
(Min. - Max.)
Behavior
Mean+SD. 37405 32+04 U=1750"  0.002"
Median 4 (3-4) 3(3-4)
(Min. = Max.)
Efficacy of caries removal
Mean +SD. 06+08 13407 U=165.50" 0.002
Median 0(0-2) 1(0-2)
(Min. - Max.)
SEM scale
1 25 (100%) 15 (60%) ¥’=12.500" <0.001"
2 0 (0%) 10 (40%)

SD Standard deviation, U Mann Whitney test
*: Statistically significant at p < 0.05

statistically significant differences were not observed in
terms of the time taken for caries removal, efficacy of
caries removal, and child behavior during the procedure
(p=0.894, 0.470, and 0.57 respectively) (Table 4).
Children in the Carie-Care™ group who did not expe-
rience a previous dental visit had a significantly better
behavior rating score and efficacy caries removal score
than those who had a previous dental visit (p<0.001,
and 0.007 respectively). However, whether or not a child
experienced a previous dental visit had no effect on the
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time taken for caries removal (p=0.216). In the ART
group, no significant association was observed between
the presence of a previous dental visit and assessment
parameters (Table 5).

Discussion

The present randomized controlled clinical study aimed
to evaluate the efficiency of Carie-Care™ as a chemo-
mechanical caries removal agent and compare it with
that of ART. To the best of authors’ knowledge, the pre-
sent study is the first in Egypt and the Easternmeditera-
nean/North African region to evaluate the effectiveness
of Carie-Care™ CMCR agent versus ART in pediatric
patients in terms of time taken and efficacy for caries
removal, together with child pain perception and behav-
ior. To fulfill the aims of this study, fifty children of both
genders aged 5-8 years who fulfilled the inclusion criteria
were selected from the outpatient clinic. Fifty open cari-
ous primary molars were randomly assigned to two equal
groups according to the caries removal method. In this
study the split mouth technique was not used because of
the difficulty to find carious lesions symmetrically dis-
tributed in the mouth of children. Based on the findings
of the current study, the null hypothesis was rejected. A
significant difference was detected between the two pro-
cedures in terms of the time required, efficacy of caries
removal, pain assessment, and child behavior.

The results of the present study revealed that the mean
time taken to completely remove caries in the Carie-
Care" treatment group was significantly longer than
that in the ART treatment group. This finding could be
due to the repeated application of the gel to completely
remove caries [30]. These results are in accordance with
those of several studies [31-36]. Moreover, Soni et al.
reported that significantly more time was required to
remove caries from teeth treated with chemo-mechanical
techniques than from those treated with hand instru-
ments [37]. Similar results were reported in other studies
[38-40].

There is continuous debate over the most effective
strategy for treating caries in primary teeth, especially
for multisurface lesions. In the present study, although
Carie-Care”™ was time consuming, it was significantly
more efficient in caries removal than ART. This finding
is in agreement with Kumar et al. [12], who found Carie-
Care" to have the greatest efficacy in both clinical and
community-based settings when compared to ART and
polymer burs. Sahana et al. [41] reported that Carie-
Care™ is efficient and conservative for caries removal.
Similar results have been reported by other researchers
(32, 35, 42-47].
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Table 4 Relation between gender and assessment parameters in the study groups

Boys Girls U P
Carie-Care™ (n = 25) Time (/sec) (n=12) (n=13)
Mean + SD. 604.6 £99.5 5488 £1252 63.50 0437
Median (Min. - Max.) 607.5 (420 - 720) 545 (360 - 690)
Behavior (n=12) (n=13)
Mean + SD. 37+£05 37+05 76.00 0.936
Median (Min. - Max.) 4(3-4) 4(3-4
Efficacy of caries removal (n=12) (n=13)
Mean + SD. 03+05 09+09 48.00 0.110
Median (Min. - Max.) 00-1) 10-2)
ART (n = 25) Time (/sec) (n=12) (n=13)
Mean + SD. 350.8 +94.4 341.8+103.8 75.50 0.894
Median (Min. - Max.) 365 (180 - 450) 360 (180 - 480)
Behavior (n=12) (n=13)
Mean + SD. 32+04 33+£05 67.00 0.574
Median (Min. - Max.) 3(3-4) 3(3-4)
Efficacy of caries removal (n=12) (n=13)
Mean + SD. 12+08 15+£05 64.00 0470
Median (Min. - Max.) 10-2) 1(1-2)

SD Standard deviation, U Mann Whitney test

Table 5 Relation between previous dental visit and assessment parameters in the study groups

Previous dental visit U P
No Yes
(n=15) (n=10)
Carie-Care""'(n=25) Time (/sec)
Mean +SD. 596.5+98.3 544341353 52.50 0216
Median (Min. — Max.) 610 (447-720) 600 (360-690)
Behavior
Mean +SD. 4+0 32+04 15.00" <0001"
Median (Min. - Max.) 4 (4-4) 3(3-4)
Efficacy of caries removal
Mean +SD. 03+05 12408 27.00° 0.007"
Median (Min. - Max.) 0(0-1) 1(0-2)
ART (n=25) Time (/sec) (n=16) (n=9)
Mean +SD. 35254831 334.8+123.8 69.50 0.890
Median (Min. — Max.) 360 (180-450) 370 (180-480)
Behavior
Mean +SD. 33+05 3.1+03 57.50 0419
Median (Min. - Max.) 3(3-4) 3(3-4)
Efficacy of caries removal
Mean +SD. 14+08 1.1+03 47.00 0.169
Median (Min. — Max.) 2(0-2) 1(1-2)

SD Standard deviation, U Mann Whitney test
*: Statistically significant at p < 0.05

On the other hand, Banerjee et al. [48] in their study on  excavation in deciduous teeth [46]. In addition, Celib-
ART caries removal found that the use of hand excava- erti et al. [49] showed that hand excavators are the most
tors was the most suitable technique for carious dentine  effective instruments for cleaning cavities in primary
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teeth. However, Nadanovsky et al. reported no difference
between cavities treated with a chemo-mechanical caries
removal gel and those treated with hand instruments in
terms of the amount of caries left behind [50].

Pain assessment in the present study showed signifi-
cant comfort during the use of Carie-Care" compared
with the ART technique in caries removal. The CMCR
gel is effective only on the denuded fibers in demineral-
ized dentine, thus preventing painful removal and dam-
age to healthy dentine. Moreover, the gel itself has a
heat-insulating function as it covers the cavity during the
procedure, and thus reduces pulpal stimulation. In addi-
tion, during ART caries removal, the unpleasant feeling
of scraping the decay with hand excavation makes the
procedure more stressful than the chemomechanical car-
ies removal method [10].

In agreement with the results of the present study, Soni
et al. [37] and Pandit et al. [39] found that the CMCR
agent was less painful than a spoon excavator. This was
in agreement with several studies, which found that
the enzyme-based agents, such as Carie-Care", were
reported to cause significantly less pain than all other
methods of caries removal [13, 51-53].

Child behavior was evaluated in the current study
immediately upon completion of the procedure, show-
ing that children in the Carie-Care" group were sig-
nificantly more cooperative and enjoyed the procedure
than those in the ART group. The absence of pain in the
CMCR treatment group was the cause of the child coop-
erative behavior. In agreement with the results of Kumar
et al. [12], Carie-Care" was the most acceptable method
for caries removal, followed by ART. In addition, Nad-
anovsky et al. [50] used the verbal pain scale to report the
discomfort experienced by patients during caries removal
by a CMCR agent and hand instruments, and discovered
that most patients found the chemo-mechanical method
to be more comfortable. In addition, a review article by
Venkataraghavan et al. [10] concluded that Carie-Care "
can be an alternative in many cases, especially in children
who are usually anxious about dental procedures.

The results of the current study showed no significant
difference between boys and girls regarding assessment
parameters (time taken for caries removal, efficacy of
caries removal, and child behavior) during the proce-
dure. On the contrary other studies found that dental
procedures were affected by the child gender where boys
were less dentally anxious than girls which goes with the
nature of boys who prefer to seem strong. [54, 55]. How-
ever, Sharma et al. [56] found that girls were more coop-
erative and responsive than boys, which was attributed to
the quieter nature of girls.

Studying the influence of previous dental visit expe-
rience on assessment parameters, children in the
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Carie-Care" treatment group who did not experience a
previous dental visit had a significantly better behavior
rating score and efficacy of caries removal score than
those who had a previous dental visit, which could be
related to a history of dental pain from invasive proce-
dures performed in previous dental visits. This is consist-
ent with previous studies [56, 57]. However, in the ART
group, no significant association was found, which may
be due to the simple form of dental procedures that these
children underwent during their previous visits. A limita-
tion of the present study was the recruitment of children
with carious primary molars, based on the inclusion cri-
teria. Another limitation is that another blinded evalu-
ator was not recruited for this study. In addition, no
uncooperative patients were included. Therefore, further
studies on pediatric patients with various levels of coop-
eration and different age groups are recommended.

Within the limitations of the present study and based
on the results, the Carie-Care”™ CMCR agent can be rec-
ommended as an alternative to ART in pediatric patients,
considering its effectiveness in caries removal, patient
comfort, and relatively low price, which could be of great
benefit, especially for low-income developing countries
in Africa. However, future large-scale multicenter trials
are recommended to verify the findings of the present
study.

Conclusions

The use of Chemo-mechanical Carie-Care™ gel to
remove carious tissue in primary teeth proved to be more
time consuming than ART, but on the other hand it was
more efficient, comfortable and accepted by the pediatric
patients. Authors believe that this study will make useful
contributions to the literature and clinicians.

Abbreviations
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