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ABSTRACT
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Objective: the purpose of this series of case reports was to evaluate the anxiety in pediatric patients submitted to two mechanical techniques of cavity preparation:
the conventional rotary instruments (i.e. high and low speed) using diamond tips, and the ultrasonic abrasion using CVD™ system tips. Material and Methods:
four patients, aged 06-09 years, which had at least two deciduous molars with caries occlusal surface were selected for this study. The teeth were randomly divided
into two experimental groups CVD (CVD system with cavity preparation) and CRI group (cavity preparation with rotary instruments). The preparation procedures were
performed under a local anesthesia and rubber dam and cavities were restored with composite resin. At the beginning and end of each visit, a closed questionnaire that
aimed to assess the child’s anxiety during the visit, in which each preparation technique was used, was applied. The results were submitted to descriptive statistical
analysis. Results: the patients included were three females and one male. The behavior and anxiety were evaluated in 04 teeth of each group (two from each child).
The moderate/severe anxiety was observed for all patients regardless of the technique used for caries removal. Regardless of the tested intervention in most cases
children treated had become anxious before the appointments. Conclusion: considering the limitations of this preliminary study, it could be observed that the dental
treatment and its related events, regardless the mechanical techniques of cavity preparation used, may be related to anxiety of the pediatric patient.
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Introduction

he children’s behavior is still a barrier in pediatric

dentistry, and its control is a key element for success-

ful treatment.' Childhood anxiety related to dental
treatment has previously been described in the literature.**
The degree of cooperation and acceptance of children during
the caries removal procedure has a direct influence on clin-
ical performance and treatment success.*

The possibility of a minimal cut of the dental tissues and,
consequently, less aggression to dental pulp is called mini-
mally invasive techniques and are recognized by providing
greater patient comfort during cavity preparation, which is
an advantage especially for children. The use of rotary in-
struments (i.e. high and low speed) can be unpleasant and
painful.>>*

The ultrasonic abrasion technique is primarily accom-
plished using CVD™ system (chemical vapor deposition)
produced through chemical bonding of the diamond frag-
ments of metal tips that, in turn, are adapted to a dental
ultrasonic device. The wear of the enamel and the dentin
is achieved through oscillation of these tips which allows a
more accurate and conservative cut of these tissues.>* Be-
sides this important advantage from the biological point
of view, since it prevents unnecessary cut of sound enamel
and dentin, the ultrasonic abrasion is considered beneficial
to produce less noise, does not require significant pressure
to the tool and for producing a lower vibration and heat in
addition to allowing local anesthesia without treatment and
with only relative isolation of use, and well accepted by pa-
tients, highlighting as well as aspect of great relevance in
pediatric dentistry, for cavity preparation.**”

Based on this, we aimed to evaluate the dental anxiety in
pediatric patients submitted to two mechanical techniques
of cavity preparation: the conventional rotary instruments

(i.e. high and low speed) using diamond tips and the ultra-
sonic abrasion using CVD™ system.

Material and Methods
Ethical Aspects
The present cases report was approved by the local Ethics
Committee (No. 565.826). Informed consent was obtained
from the children and their parents.

Sample

Patients of both sexes, with 6-9 years old that presented at
least one pair of class I caries lesions located at occlusal sur-
faces of first or second primary molars were selected. Cases
related to systemic diseases, pulp involvement or bruxism,
were disclosed for this study. We invited 07 patients to par-
ticipate. One was excluded due to an inappropriate behavior
and two due drop out. The final sample consisted in 04 pa-
tients that received treatment in 11 primary molars.

Division of Experimental Groups in Operative
Techiniques

The teeth selected for the study were randomly allocated
by lottery method into two groups:

CVD group: the carious enamel and dentin were removed
with ultrasonic apparatus (CVDentus™, Sdo Paulo, Brazil)
using spheric RIn CVD™ diamond tips (1.0 mm diameter).
The tip was installed in the ultrasonic device with the aid
of an adapter provided by the manufacturer, and the cut of
dental tissues were made with firm buts light movements in
order to obtain cutting by oscillation. The ultrasonic device
was adjusted at maximum power as recommended by the
manufacturer and the water flow was adjusted to enable the
cooling of the diamond tip during the removal de carious
tissues (Figure 1).
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Figure 1. Clinical steps of cavity preparation with CVD™ tips: A. Aspect
of caries lesions; B. Caries removal; C. Final aspect of the cavity surface
after removal of carious tissue; D. Composite restoration after removal
of rubber dam

CRI group: the undermined enamel was removed with
spherical diamond bursno.1011 (KG Sorensen, Sio Paulo,
Brazil) adapted in high speed dental hand piece (Kavo, Sao
Paulo, Brazil) under water cooling. Concluded enamel re-
moval, the infected dentin was removed with no.2 spherical
carbide bur (KG Sorensen, Sdo Paulo, Brazil) adapted in a
low speed dental hand piece (Kavo, Sdo Paulo, Brazil). Clin-
ical steps are illustrated in Figure 2.
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Figure 2. Clinical steps of cavity preparation with high-speed tips: A.
Aspect of caries lesions; B. Caries removal; C. Final aspect of the cavity
surface after removal of carious tissue; D. Composite restoration after
removal of rubber dam

All operatory and restorative procedures were performed
after previous local anesthesia (ALPHACAINE™, DFL, Sao
Paulo, Brazil) and under rubber dam isolation. Consider-
ing the MID principles, only undermined enamel and outer
layer of carious dentin (i.e. infected dentin) were removed
in order to allow the maximum preservation of dental hard
tissues. The cavities were restored with Filtek™ Z250 com-
posite resin (3M ESPE, Sao Paulo, Brazil) according to man-
ufactures recommendation.

Children’s Anxiety Assessment

A single dentist at the same office treated the children,
in order to standardize the service. The technique of “tell-
show-do” (TSD) was used with all patients to be reference in
the control of behavior and should be used routinely by the
professional.! Only during the procedure of local anesthesia
the “show” was not performed because it is admittedly an
aversive stimulus.

The evaluation of the child’s anxiety before and after the
dental treatment was measured according scale Frankl® that
evaluated the acceptance of CRI evaluated systemsand CVD
by children categorizing their behaviors definitely negative,
negative, positive and definitely positive. In addition, we
used the Dental Anxiety Scale Corah (DASC)’ translated
and previously validated for the portuguese language to
measure the dental anxiety levels among children. This scale
is based in a questionnaire containing four closed questions
(Q), applied by a single operator to assess the anxiety of par-
ticipants due to certain procedures and dental situations
(Q1=If you had to go to the dentist tomorrow, how would
you fee ] about it?; Q2=When you are waiting in the dentist’s
office for your turn in the chair, how do you feel?; Q3=When
you are in the dentist’s chair waiting while he gets his drill
ready to begin working on your teeth, how do you feel? Q4=
You are in the dentist’s chair to have your teeth cleaned.
While you are waiting and the dentist is getting out the in-
struments which he will use to scrape your teeth around the
gums, how do you feel?). The question was adapted for the
second application after the treatment. To help the child in
the responses to each item, they were graded in scores that
coincide with the visual analog scale."’ Response categories
of DASC were coded on a five-point scale. The answer op-
tion for Q1 was a) I would look forward to it as a reasonably
enjoyable experience; b) I wouldn’t care one way or the oth-
er; ¢) I would be a little uneasy about it; d) I would be afraid



that it would be unpleasant and painful; ) I would be very
frightened of what the dentist might do. The Q2, Q3 and Q4
presented as option a) Relaxed; b) A little uneasy; c) Tense; d)
Anxious; e) So anxious that I sometimes break out in a sweat
or almost feel physically sick. Points were assigned for the
subject’s choices, with one point for an (a) choice to 5 points
for an (e) choice. The final value of the DASC questionnaire
is obtained by summing from 0 to 20. The final evaluation
of the degree of anxiety was given by the sum of the points
scale items: scores less than 4 is considered without anxiety
from 5 to 10 low, from 10 to 15 is moderate anxiety, from 15
to 20 serious anxiety bordering on phobia.’

The data were tabulated in the SPSS version 17.0, the fre-
quencies were calculated and submitted to descriptive sta-
tistical analysis. In the analysis the children those were done
two restorations with the same technique it was considered
only one.

Results

The patients included were three females and one male.
All children were Caucasian with age ranging from 6 to 8
years. The teeth selected to be included in the study, five
were allocated to the CVD group (two primary first mo-
lars and three second primary molars) and six for the CRI
group (three primary first molars and three second primary
molars, Tablel).

Behavior and anxiety were evaluated in 04 teeth of each
group (two from each child). The moderate/severe anxiety
was observed for all patients regardless of the technique
used for caries removal (Table 2).

Children’s Dental anxiety after cavity preparation

Table 1. Characteristics of the four patients submitted to dental
interventions

. . . Teetht reated
Patient | Gender | Etigenity Age
CVvD CRI
1 F C 8 54 75
2 F C 6 55/74 64/75
3 F C 6 55 84
4 M C 7 65 54/55

Gender: f- female, m-male; Ethnicity: c-caucasian, a-afrodescendants

Table 2. Child acceptance by Frankl scale and score /degree of anxiety
according to Dental Anxiety Scale Corah

CRI Group CVD Group
DASC DASC
Patient | Frankl questionnaire | Frankl | questionnaire
scale Total Score scale Total Score
before | after before | after
15 15 17
No.1 ++ MA) | ma) |t 18 (SA) (SA)
No.2 - (;2) 16 (SA) - 20 (SA (“1/&)
19 13 15
No.3 - (SA) 21 (SA) - (MA) | (MA)
14 15 12
No.4 ++ (MA) 19 (SA) | ++ MA) | (MA)

less than 4 = without anxiety (WA); from 5 to 10 = low anxiety (LA); from
11 to 15 = moderate anxiety (MA); from 16 to 20= serious anxiety (SA)

Regardless of the tested intervention in most cases, chil-
dren treated had become anxious before the appointments
that can be evidenced by the high percentage of “D” and “E”
options recorded in all questions (Table 3).

Table 3. Frequency of answers given by the children before and after the interventions

Questions Question 1 Question 2 Question 3 Question 4
Intervention Total Total
Group Before(%) | After(%) | Before(%) | After(%) | Before(%) After Before | After | Before After
Answer (%) (%) (%)
option
A 0 0 0 0 1(25.0) 0 0 0 1(6.3) 0
a B 0 1(25.0) 0 0 0 0 1(25.0) 0 1(6.3) 1(6.3)
g C 0 0 1(25.0) 0 0 1(25.0) 0 0 1(6.3) 1(6.3)
ETJ: D 0 1(25.0) 1(25.0) 1(25.0) 2(50.0) 3(75.0) 1(25.0) | 1(25.0) | 4 (25.0) 6 (37.4)
E 4(100) 2(50.0) 2(50.0) 3(75.0) 1(25.0) 0 2(50.0) | 3(75.0) | 9(56.1) | 8(50.0)
Total 4(100) 4(100) 4(100) 4(100) 4(100) 4(100) 4(100) 4(100) | 16(100) 16(100)
A 0 1(25.0) 0 0 0 0 1(25.0) | 1(25.0) | 1(6.3) 2(12.6)
2 B 0 0 1(25.0) 1(25.0) 0 0 0 1(25.0) | 1(6.3) 2(12.6)
g C 0 0 0 0 1(25.0) 0 0 0 1(6.3) 0
g D 0 1(25.0) 2(50.0) 2(50.0) 1(25.0) 3(75.0) 2(50.0) | 1(25.0) | 5(31.1) 7 (43.7)
v E 4(100) 2(50.0) 1(25.0) 1(25.0) 2(50.0) 1(25.0) 1(25.0) | 1(25.0) | 8(50.0) 5(31.1)
Total 4(100) 4(100) 4(100) 4(100) 4(100) 4(100) 4(100) 4(100) | 16 (100) | 16 (100)
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Discussion

Carious lesions that affect dentin are treated by restor-
ative treatment in most of the cases. In addition, to con-
tribute to the recovery of tooth function and esthetics, the
placement of dental restorations is important because they
eliminate retention sites of cariogenic biofilm."

In the present study, restorations were performed on the
occlusal surfaces, recognized as sites vulnerable to dental
caries because of their anatomy." This becomes even more
problematic in deciduous teeth where the lesion progresses
faster due to the higher solubility of enamel and deciduous
dentin to bacterial acids.'*

Thus, it is essential to implement the philosophy of mini-
mal intervention in the pediatric dental clinic that prioritiz-
es risk identification, early diagnosis of lesions and perform-
ing restorative practices that preserve the most of the dental
structure. However, nowadays, dental treatment persists as
a source of anxiety and fear for most of pediatric patients,
particularly when restorative procedures are necessary.

The effects of the dental treatment on the level of anxiety
were observed in this study through the items Q1 and Q2
of the questionnaire. As seen in QI item, the possibility of
the child visit the dentist generates worry. The same level of
worry persisted in the waiting room (Q2 item). The fact that
the dental treatment affects patient anxiety levels are often
reported in the literature."”

The majority of professional uses rotary instruments for
the removal of enamel and dentine compromised by caries.
These instruments have the advantage of versatility of its
clinical application, convenience, speed and effectiveness in
the removal of decayed tissue.®

However, research has suggested that these instruments
can cut healthy mineralized tissues. The excessive removal
of the dental tissues during cavity preparation is in disagree-
ment with the dental minimal intervention which advocates
the selective removal of carious dentin to its outer layer
called infected dentin.** In addition, the friction of the
dental drills with the surface of enamel and dentin generates
heat and pressure which represents a risk to the integrity of
the pulp tissue.”

In view of the problems associated with the use of rotary
instruments, alternative methods for performing the cavity
preparation have been proposed. In this study, the ultrason-
ic abrasion using CVD™ system was evaluated. This method
is based on the use of diamond coated metallic tips that are
adapted to a ultrasonic device that promote the cut of the
dental hard tissues by oscillation motion.*

CVD™ tips were produced at the National Institute of Spa-
tial Research (INPE) in Brazil for use in dentistry. Through
a chemical process, this metallic tips are coated by diamond
after a chemical vapor deposition process (chemical vapor
deposition, CVD), forming a diamond film on the surface of
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a molybdenum rod, thus providing a diamond continuous
layer completely closed and adherent to the metal.>>*

The diamond tips used in CVD™ system are angled that
facilitates the access to the interior of cavitated lesions in
dentin addition to allowing visibility of the operatory site
avoiding unnecessary removal of sound dentin. In the same
way, ultrasonic vibration reduces the contact time of the
diamond tip with dental surfaces which contributes to re-
ducing the pain and discomfort during caries removal and
improves patient acceptance.?

Under the perspective of minimal intervention dentistry,
ultrasonic abrasion results in conservative removal of hard
tissue, but in some cases there is a tendency of insufficient
removal of the infected dentin.?®

The use of CVD™ system have been proposed with suc-
cess in several areas such as endodontics, implant dentistry
and, pediatric dentistry. But the most interesting applica-
tion, which offers the best advantages, is its successful use
in minimally invasive dentistry. This new cavity prepara-
tion method allows preservation of sound tooth tissues and
offers a promising perspective in dentistry with regard to
conservative cavity preparation.”® Another important aspect
related to CVD™ system is that noise, pain and discomfort
produced, factors considered as the main responsible for the
fear and anxiety associated with dental treatment are lower
than those produced by the rotary instruments.”

As noted in this study, based on responses provided to Q3
and Q4 items of the questionnaire, there were no differences
observed in the responses to the standards of worry when
the rotary instruments and CVD™ system were used. How-
ever, it must be considered that the reduced number of pa-
tients in the sample is a limitation of this study and prevents
the extrapolation of results to the pediatric population. Sim-
ilarly, it should be taken into account a possible limitation of
the child to establish what is your own threshold of pain/dis-
comfort. That is to say, exemplifying Q3 questionnaire item,
regardless of the method used, depending on the child’s
anxiety, the response patterns may be similar.

Another important factor that must be addressed is the
concern of pediatric patients regarding local anesthesia. Al-
most in all cases, the children proved to be “very anxious”
or “extremely anxious”. The relationship between local anes-
thesia and childhood anxiety is already known in the dental
treatment.” Because of local anesthesia have preceded the
cavity preparation procedures, it is important to consider
its effects on responses to Q3 and Q4 of the questionnaire
items. Thus, the patients evaluated at the time of performing
cavity preparations, could already have high levels of con-
cern due to the anesthesia, and it probably interfered with
your answers provided to these items.

Finally, due to the limited number of patients, the chances
of the results of this study regarding to similarity in anxiety



patterns recorded for the two methods studied cavity prepa-
ration, be generalized to the child population are limited.
However, the cut characteristics promoted by CVD™ system
in accordance with the current practice of restorative den-
tistry based on the minimal invasiveness precepts favor the
continuation of this study. In addition, with respect to this
aspect, it is necessary that the restorations be longitudinally
evaluated in order to allow conclusions about the effects of
this method on the longevity of composite resin can be ob-
tained.

Conclusion
Based on the results obtained of this study it could be
observed that the dental treatment and its related events,
regardless the mechanical techniques of cavity preparation
used, may be related to anxiety of the pediatric patient.
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