Official Dental Journal of Suez Canal University

Print ISSN 2636-3836
Online ISSN 2636-3844
www.dsujournals.ekb.eg

DSU — Vol. 5, No. 1, March (2024) — PP. 197:203

COMPARATIVE STUDY BETWEEN SMART BURS ITAND CONVENTIONAL
CARBIDE BURS IN EVALUATION OF PAIN ANXIETY IN CHILDREN

Walaa Mohamed Hussein Ghalwash'*, Ghada Abdel Hamid El Baz?, Yousra Samir Mohamed Helmy?

ABSTRACT

DOI: 10.21608/dsu.2024.216890.1186

WLz S R O L Introduction: The anticipation of pain experienced through dental treatment is

usually because of local anesthetic injections and a high-speed handpiece, especially
KEYWORDS in children. Smart Burs II does not require local anesthesia; therefore, it can mitigate

the discomfort encountered during dental interventions and circumvent dental anxiety.
Carbide burs,

Caries removal time,

Aim: We aimed to evaluate the duration required for caries removal by Smart Burs II in
contrast to carbide burs, as well as the level of pain reported by pediatric patients during
SmartBurs I1, Pain the application of each method. Methods: Thirty permanent first molars that met our
criteria were included in the study. These molars were present in children aged between
8 and 11 years and exhibited class I occlusal caries. Participants were categorized
into two groups on the basis of random allocation. In Group I, which consisted of 15
participants, caries removal was performed using SmartBurs II. In Group II, which
comprised 15 participants, a conventional carbide bur was used for caries removal.
The duration of the caries removal procedure was recorded in seconds for both groups.
Patient perceptions of treatment were determined using the facial image scale (FIS).
Results: According to the statistical analysis, SmartBurs II resulted in a longer duration
and lower recorded pain scores than carbide bur. Conclusions: The employment of
SmartBurs II necessitated an extended duration for caries removal and resulted in a
significant reduction in pain sensation during the extraction of infected dentin compared
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to using traditional carbide burs.
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adolescents. This can result in decreased comfort during dental care
situations, postponement, or avoidance of necessary routine dental care
and follow-up appointments, leading to unmet dental treatment needs.
A major source of dental anxiety arises from local anesthetic injections
or high-speed handpieces. Sound, vibration, and even the sight of a
handpiece can disturb the patient .

The traditional technique of removing caries is often perceived
as traumatic, primarily because of the fear and anxiety, it elicits in
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children and their parents. In addition, mechanical
preparation often induces pain; therefore, local
anesthesia is administered to control pain. The
conventional method of caries removal involves
the extraction of both infected and affected dentin.
This can result in unnecessary weakening of the
tooth structure, which often leads to over-extended
cavities. Additionally, it can have harmful thermal
impacts on the pulp, reducing the regenerative
potential of the pulp-dentin complex “©,

In 2003, a potential alternative to traditional
dentin caries removal methods was introduced as a
polymer prototype bur. This self-limiting polymer
bur, known as SmartBurs™ (SS White, Lakewood,
NJ, USA), is a single-use instrument resembling a
bur and is constructed from medical-grade polymers
with a hardness lower than that of healthy dentin.
Different sizes are available for right-angle latch
handpieces: #4, #6, and #8 7%,

Minimally invasive excavation techniques
reduce the cutting of the dentinal tubules, resulting
in less pain than traditional burs. Polymer bur
instruments, made from a specialized polymer
material rather than metal, have a unique design with
straight, shovel-like cutting edges. The polymer
material has a Knoop Hardness of 50 kg/mm? and
was specifically improved to be harder than carious
dentin (Knoop Hardness 0-30) but softer than

healthy dentin (Knoop Hardness 70-90) ©-10.

SmartBurs II ensures the selective removal of
caries-infected dentin, thus minimizing the pain
experienced during dental procedures and avoiding
dental anxiety. Thus, this work aimed to assess and
compare the extent of pain perception and caries
removal time using SmartBurs II and conventional

carbide burs during caries removal procedures.

MATERIALS AND METHODS

Sample size calculation

Two way analysis of variance (ANOVA) was
proposed. A total calculated sample size of 30 sam-
ples was sufficient to detect the effect size of 0.5, a
power (1-$=0.80) of 80% at a significance probabil-
ity level of p< 0.05 partial eta squared of 0.21. Ac-
cording to sample size calculation, the minimum re-
quired sample size will be 15 molars in each group.
Thus a total of thirty permanent first molars will
be divided into two groups for the purpose of this
study. The sample size was calculated according to
G*Power software version 3.1.9.3.

Ethical approval

This study was performed at the Department
of Pediatric Dentistry Clinic of the Faculty of
Dentistry, Suez Canal University. The study was
accepted by the Research Ethics Committee (REC)
of the Faculty of Dentistry at Suez Canal University
(approval no. 69/2018), and all clinical procedures
were performed according to its guidelines and
regulations.

Study design

Before the study, a preoperative evaluation was
performed to ensure the appropriate selection of
cases. This involved obtaining a medical history,
performing clinical evaluations, capturing digital
images, and conducting radiographic assessments.
This study involved selecting children between
8 and 11 years of age, encompassing both sexes.
The selection criteria were based on the ratings of
definitely positive or positive on the Frankl behavior
rating scale. The participants were chosen from the
outpatient clinic of the Pedodontic Department
affiliated with the Faculty of Dentistry at Suez
Canal University.
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Ultimately, 30 permanent first molars were
chosen depending on the inclusion criteria. Class
I (occlusal) active caries involved dentin with a
cavity opening diameter of at least 2 mm, estimated
using a periodontal probe, teeth with carious lesions
extending up to 2/3 of the dentin thickness, and
without periapical or interradicular radiolucency.
Teeth with developmental abnormalities that could
affect treatment and carious teeth exhibiting clinical
or radiographic indications of pulpal involvement
were excluded from the study. Cases in which the
parents declined to sign an informed consent form
were also excluded. Detailed information about
the study objectives and clinical procedures was
provided to the parents or legal guardians.

Clinical procedures and grouping

At the beginning of the dental visit, the “tell-
show-do” method was used, in which the child
was introduced to all instruments and equipment
involved in the treatment session. Periapical
radiographs were obtained for each carious tooth.
Proper isolation was performed on the selected
teeth using cotton rolls and suction. The study did
not use local anesthesia; however, the patients were
informed that they could choose anesthesia for
discomfort or pain. Carious lesions were removed
from all selected carious teeth and then divided into
two groups based on the kind of bur utilized for
caries removal.

Carbide bur group (Group A)

The caries was removed using round carbide
burs #12, #14, and #16, as per the lesion size, on
a slow-speed handpiece. Dentin excavation ceased
upon the detection of hard dentin via a dental probe.
Hard dentin is characterized by its resistance to
probe penetration when subjected to firm pressure.

Smart polymer bur group (Group B)

The removal of carious tissue was accomplished
using smart polymer burs of sizes #4, #6, and #8,
which were selected based on the cavity size. The
burs were operated slowly without water coolant ac-
cording to the manufacturer’s guidelines. The circu-
lar motion was employed, beginning at the center of
the lesion, and moving outward to the periphery, as
suggested by the manufacturer. The excavation pro-
cess was terminated when the instrument exhibited
macroscopic signs of abrasion and blunting, render-
ing it incapable of removing the dental tissue.

Evaluation of caries removal time

The duration of the carious dentin removal
was measured using a KADIO digital stopwatch.
The measurement started at the onset of caries
removal, utilizing either polymer or carbide burs,
and concluded upon complete caries removal (112,

Patient evaluation of the procedures

Children’s anxiety levels were evaluated using
the facial image scale (FIS), as shown in Figure 1.
This scale comprised a series of five faces that de-
picted emotions ranging from extreme happiness to
extreme unhappiness. Scale scoring was performed
by assigning a value of one to the face with the most
positive effect and five to the face with the most
negative effect. The FIS was used because of its evi-
dence of validity and proven to be suitable for the
age group selected in this study. Also, it was easy
and quick (less than 1 min) to administer, and the
score was simply a reflection of the chosen face!'?.

After the treatment session, the FIS was
presented to the children, and they were asked,
“Which face would you be if you were this face
right now?” The child then indicated the face that
best represented their level of pain or discomfort
during the treatment. Scores were recorded based
on faces selected by the child 1.
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Fig. (1) Facial Image Scale (The scoring pattern for facial
image scale was according to five different faces: 1 =
no distress to 5 = severe distress)

Statistical analysis

The collected data were recorded, organized
into tables, checked for normal distribution, and
statistically analyzed by IBM SPSS version 20.0
software for Windows (SPSS, Chicago, IL, USA).

RESULTS

Concerning caries removal time, the study
outcomes demonstrated a statistically significant
difference in caries removal time, where the polymer
bur was more time-consuming than the carbide bur,

as shown in Table 1.

The two groups measured patient satisfaction
with the procedures using the FIS. The FIS reported
that the polymer bur group had a lower average
score than the carbide bur group, with values of
1.4+0.5 and 3.67+0.89, respectively. The difference
between the two groups was statistically significant
(p=0.05) (Table 2).

Table (1) Comparison between both groups for caries removal time (seconds).

Groups N Min. Max. Mean +SD T-test P-value
Carbide bur group 15 310 410 363.20 £32.91
=719 0.001™
Polymer bur group 15 442 516 47327 £2841
** - means significant difference between groups at P value <0.05
Table (2) Patient satisfaction with clinical procedures in both groups.
Groups T-test P-value
FIS Carbide bur (n =15) Polymer bur (n = 15)
n % n %
Very happy 0 0.0 9 60
Happy 2 13.3 6 40
-8.5 0.002™
Indifferent 3 20 0 0
Sad 8 53.4 0 0
Very sad 2 13.3 0 0
Mean + SD 3.67+0.89 1.4+0.3

%k P s statistically significant at level of < 0.05
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DISCUSSION

The removal of dental caries and the duration of
dental procedures have a strong effect on children’s
behavior and can produce high levels of anxiety and
dental fear, especially among children ¥. Caries
removal using a self-limiting and painless technique
has garnered significant interest, particularly in
pediatric dentistry. Therefore, the polymer bur has
been introduced as a new tool in the dental market,
claiming it is the optimal choice for selective caries
removal and reducing patient discomfort ¢ 1019 The
objective of this work is to evaluate the duration of
caries removal and the level of pain experienced by
patients during the excavation process using two
distinct methods.

In this study, the children recruited ranged
in age from 8 to 11 years old and could interact
with and understand the FIS. A minimum age of
8 years was chosen for this study because the first
permanent molars typically erupt or fully erupt
by six years. Caries often develops and becomes
clinically detectable within 1-2 years following
their eruption 7. Only children who received a
rating of definitely positive or positive on the Frankl
behavior rating scale were selected to participate
in the study. This was performed to ensure that
the children could accept the treatment and follow
the dentist’s instructions cooperatively®”. In this
study, local anesthesia was not administered unless
specifically requested by the patient. This approach
aligns with the findings of Maarouf et al. ¥, who
noted that injections are a major source of stress
and anxiety in young children and can trigger pain.
Additionally, avoiding anesthesia allows for a more
objective assessment of pain perception.

Concerning the time required for complete
caries removal, a digital stopwatch was used in
this study as it represents simplicity, accuracy, and
precision!®2Y, This study found that using a smart

polymer bur for caries removal took longer than
using a conventional carbide bur. The difference in
time was statistically significant. These results could
be attributed to the recommended speed for carbide
burs running at approximately 20,000 rpm, whereas
it is 5,000-10,000 rpm for smart polymer burs 2.
In addition, in most cases, more than one polymer
bur was required to complete caries excavation;
thus, more time was required *?.

These outcomes agree with those of Shakaya
et al.?» and Wahba et al.', who attributed the
long excavation time of the polymer bur to the
instrument’s path during the removal of infected
dentin "*?». The polymer bur works from the
center and top of the lesion, progressively moving
outward and downward and removing the layers of
the lesion. Additionally, SmartBurs II is less hard
than healthy dentin, causing it to become self-
limiting and dull when in contact with healthy tooth
structures. This necessitates the replacement of
the bur with a new one to complete the removal of
caries %1 A study proposed that the longer time
required by SmartBurs II to remove caries may be
due to the higher hardness (7,000 KHN) and greater
cutting efficiency of the carbide bur when compared
to the polymer bur, which has a hardness of only 50
KHN @,

Pain is a subjective experience that can be
difficult to quantify; therefore, the FIS determined
the patients’ perception of the treatment procedure.
This scale was chosen because it is easily understood
and is appropriate for the age group chosen for this
work. The findings of the current study regarding
patient satisfaction revealed that patients treated
with SmartBurs Il experienced significantly less pain
than those treated with a conventional carbide bur.
This may be due to the cutting mode of SmartBurs
II, which performs a minimally invasive excavation
that is limited to the superficial layer of the affected
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dentin. These findings are supported by similar
results from previous studies 29, There were some
limitations of this study; difficulty of using polymer
bur in small cavities as its easily touched enamel
and the bur went blunt, also, many cases required
using more than one polymer bur which increased
the caries removal time, as well as the cost of the
procedure.

CONCLUSION

The utilization of smart polymer burs requires an
extended duration for the comprehensive removal
of caries relative to conventional carbide burs. The
smart polymer bur showed greater patient accep-
tance, as there was no need for local anesthesia,
and the pain sensation was reduced during caries
removal.
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