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ABSTRACT

Purpose: To evaluate the efficacy of resin infiltration in treatment of young
permanent teeth and to evaluate dental anxiety related to resin infiltration procedure
and the time required. Material and methods: 22 Egyptian children ranging from
6-14 years of age were selected with at least 2 smooth surface white lesions (WSL),
one on each side using split mouth design. Lesions were assigned in a random way
into 2 groups; Group I, Group II. Group I: resin infiltration, Group II: fluoride varnish.
Radiographic and Photographic records were taken before treatment, immediately after
treatment and 12 months plus assessing the marginal adaptation and discoloration. A
facial image scale (FIS) was recorded. The outcome data were recorded, tabulated,
coded to be statistically analyzed. Results: by radiographic evaluation immediately
after treatment and through the study period the difference was statistically significant
in the mean of DSR and RD between groups in favor of group I. By the descriptive
analysis the difference of mean of change in both marginal adaptation and discoloration
was not a statistically significant. While group I, show increase in mean of marginal
adaptation but did not reach to significance level. But within group II, the mean of
discoloration has shown statistically significantly difference. Dental anxiety was low
in both groups with no statistically significantly difference. Conclusion: Infiltration
concept was bridging the gap between “wait and see”; it is a promising micro-invasive

approach.
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INTRODUCTION

Dental caries has been one of the commonest
childhood diseases as the World Health Organiza-
tion (WHO) published that it affects about 60 to
90% of young children. The patterns of dental car-
ies reflect the risk profiles in relation to social level,
economic conditions, and application of preventive
program. However, it has been founded that dental
caries is a reversed disease that can be arrested or
reversed if it treated in its early stages. Accord-
ing to the principle of minimum intervention, three
decades ago, fluoride has been successfully giving
good result in caries prevention. It was in the form
of dentifrices, gels and solutions which has been
effective. Fluoride varnish was developed in the
1960s to lengthen the time of fluoride contact with
teeth, since the fluoride release, reactions and up-
take depend meanly on the duration of contact ®.

Recently, resin infiltration technique (ICON)
accomplished to treat white spot carious lesions.
The mean idea of resin infiltration technique, not
like sealants that only cover the surface, is to let a
low viscosity resin infiltrate to flow into the porous
enamel structure, obliterating its tiny pores. Routes
by which diffusion of acids and minerals occurred
were obliterated in order to arrest the progression of
dental caries®.

The management of dental caries has especial
consideration in children treatment to be accepted
by child. The response and behavior of children
to dental treatment may influenced by the type of
dental procedure. Therefore, children self-reporting
of their pain and anxiety that accompanied to dental
treatment is the most applicable nowadays method ,
such as facial image scale (FIS)“>.,

MATERIAL AND METHODS

Materials used:

* Resin infiltrant (ICON) (DMG, Hamburg |
Germany)

*  Fluoride varnish (Flairesse) (DMG Hamburg |
Germany)
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Case selection: 22 Egyptian children ranging
from 6-14 years of age were selected with at least 2
smooth surface white lesions (WSL) detected clini-
cally on the labial surface of permanent anterior
teeth, one on each side using split mouth design.
The patients were diagnosed in the outpatient Pedo-
dontic Department Clinic, Faculty of Dental Medi-
cine for Girls, Al-Azhar University. Research Eth-
ics Committee approval was obtained from Faculty
of Dental Medicine for Girls, Al-Azhar University
(REC18-075).Children and their parents or guard-
ians were fully informed about the procedures,
possible discomfort, and benefits of this study and
asked for agreement (before their participation in
this investigation) with a written consent.

Inclusion criteria©:

e Children with at least two smooth surface white
spot lesions in young permanent teeth.

e Children will be selected in the age range of
6-14 years for better cooperation.

* Inactive white spot lesions having smooth, hard,
and shiny surface will be included.

e Children Willing to keep good oral hygiene
throughout the study.

e Teeth with score 0, 1, 2 according to ICDAS II.

e Absence of preoperative pain, no mobility &
tenderness on percussion.

Exclusion criteria®”:

e Patients with any medical or dental condition
that could impact the study results during its
expected length.

e Children who were currently received extensive
fluoride regimens.

e Children who show rejection to dental treatment
(uncooperative patients).

e Caries lesions showing obvious cavitation, with
score 3,4, 5, 6 according to ICDAS II.
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e Patients who planned to move within 6 months
of enrollment.

Methods:

Patients grouping: The lesions were assigned in
arandom way into 2 groups according to the applied
material: Group I: (22) white spot lesions was Resin
Infiltrated by (ICON) according to manufacture
direction. Group II: (22) white spot lesions was
treated with fluoride varnish (Flairesse) and repeated
in the follow up appointment at 3,6 and12 months
during the study period. A split mouth design was
followed.

Examination of the children: Examination was
performed at the beginning of the study period and
at follow up for a period of twelve months through
the study period. Taking the personal data (name,
age as well as detailed medical and dental history)
were recorded for each patient, also patients were
assessed for their caries risk at the beginning of the
study using caries risk assessment form (Age >0)
provided by the American dental association 2011
(ADA). According to this form all patients were
found to be in the medium and high-risk category.
All patients were given verbal oral hygiene
instructions to be followed throughout the study.
These instructions were: regulating the frequency of
taking sugar and sugary drinks, to eat a healthy diet,
identical measures of teeth cleaning i.e. brushing
teeth 3times a day with fluoridated tooth paste and
proper technique of brushing ®.

Assessment tools:

A. Clinical parameters:

1. Theinternational caries detection and assessment
system scores (ICDAS) ©: The (ICDAS) was
used for clinical examinations and scoring of
WSLs; this a visually based system to determine
the level of carious lesions at each time point.

2. The discoloration and marginal adaptation
tests'?: Discoloration were recorded according
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to the following criteria: discoloration of the
infiltrated and varnished surfaces was scored as:
no discoloration (1), partial discoloration at the
margins (2), discoloration of the whole surface
(3). The marginal adaptation was recorded as
follows: Smooth transition (1) (no detectable
margins), Sharp-edged margins (2) (detection
with a probe is possible). Patients were clinically
examined before treatment and re-examined
after 3, 6 and 12 months. The changes in the
discoloration and marginal adaptation were
assessed.

B. Photographic parameter:

The photographs have been taken with a digital
camera (Sony cyber-shot dsc-W710, Japan with a
9-25mm Sony G lens, 5X optical zoom). The camera
setting was adjusted to manual with an aperture of
f16; the image fineness was set as ISO sensitivity
200 using macro lens in addition to pro lens zoe
camera. Photographic records were performed
before and immediately after treatment then in
follow up periods the photographs were taken after
3,6 and 12 months in a light controlled environment
and camera sited at the same length from the object
for standardization.

C. Radiographic parameter V:

Standardized periapical radiography was used
and variation of radio density of lesion was recorded
via digital subtraction radiography, manipulating the
radiographs recorded at baseline and after treatment.
Digital subtraction radiography (DSR): is a software
in which we can eliminate the structures out of
consideration by storing the pre- and post-operative
images in a computer and then combining them
together to produce the final subtracted digital image,
which represent the net differences. This subtraction
measurement was recorded for each selected tooth
of each group between base line prior treatment
and immediately after treatment then between base
line prior treatment and 12months after treatment.
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Results were calculated, tabulated and statistically
analyzed. Assessment criteria ®'”: Standardized
reproducible periapical radiographs for each treated
tooth were obtained. To achieve such technique,
using an XCP anterior film holder, Intra oral sensor
size 0. A digital x-ray system (Vista scan Dental
Perio, Durr Dental AG, Bietigheim, Germany) and
an X-ray machine set at 70Kvp, 8 mA obtained by
a standardized technique and an exposure time of
0.6 seconds. For each patient, information including
patient’s name, age, radiographic image and all data
were recorded and saved in the patient’s card on the
computer. Results were calculated, tabulated and
statistically analyzed.

D. Patient satisfaction and the required time -

Facial image scale (FIS) was recorded to each
patient after the two different procedure (ICON,
Flairesse) and the child was asked to select the best
face representing his feelings after the treatment.
FIS include five faces, gradually arranged from
very happy to very unhappy. Scores 1 and 2 are
represented as positive faces, 3 is undefined and
4 and 5 are negative faces (Fig. 1 h). The required
time for completing the treatment was calculated
with stop watch chronometer by an assistant. The
stop watch was clicked after application of the Optra
gate system ¥, Results were calculated, tabulated
and statistically analyzed.

Technique of resin infiltration:

Preparing the patient by scaling and polishing
of anterior teeth. Taking pre-operative digital
photographs using digital camera and pre-operative
digital radiograph wusing anterior film holder.
Isolation by application of Optra gate system
then adjust the chronometer. Application or resin
according to manufacture direction: 1- Erode the
surface with a 15% HCL gel; for 2 minutes to be
sure that the pores of the lesion were opened. 2-
Rinsing by water for 30 seconds. 3- The pore system

Somaia A. Ghobar, et al.

is then dried with ethanol 99% for 30 seconds this
step gives a view of what the surface will looks like.
4- Drying by oil and water free air for 3 seconds.
5- Application of the resin infiltrate onto the lesion
body for 3 minutes. 6- Apply light cure for at least
40 seconds. 7- 2" application of the ICON resin for
Iminute. 8- Repeat light cure for at least 40 seconds.
Finally, the labial surface was finished and polished
with finishing and polishing kit (Fig.1).

Technique of fluoride varnish application:

Tooth surfaces were cleaned thoroughly and
isolated with Optra gate system. According to
manufacturer direction, the unit dose packages were
opened, the applicator brush to mix varnish to avoid
the separation of fluoride components. A thin coat
of varnish was applied. The patient was instructed
to close his or her mouth to set the varnish in the
presence of saliva and not to rinse or apply suction
immediately after

application. Post-operative

instructions: Children were instructed to avoid
brushing, rinsing, eating or drinking for 3-4 hours
after treatment, to consume a soft diet and to avoid
brushing and flossing for the rest of the day “%.
Results were calculated, tabulated and statistically

analyzed. (Fig. 1g)

Statistical analysis:

All collected data were coded and entered to
the Statistical Package for Social Science (IBM
SPSS) version 23. The data were represented as
mean, standard deviations and ranges when their
distribution found parametric. Also, qualitative
variables were presented as number and percentages.
The Independent t-test used to compare between
two groups. The paired t- test used to compare
between two paired groups with quantitative data
and parametric distribution. The repeated ANOVA
test used to compare between two more paired
groups. By setting the confidence interval to 95%
the margin of error was accepted at 5%.
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Figure (1): (a,b,c.d) and (e) Representing steps of resin infiltration, (f) Finishing of resin, (g) Application of fluoride varnish,
(h) Facial image scale assessment

RESULTS

1. Results of clinical evaluation:

a)

b)

ICDAS II: Through all periods, the difference
was not statistically significant in the mean of
ICDAS II between two groups.

Marginal adaptation MA descriptive analysis
of mean of change in MA of two groups in
the whole study period. At base line, 3 and 6
months, the difference was not statistically
significant between the two groups. Moreover,
at 12 months, the difference was not statistically
significant in the mean of MA of group I. While
group I, showed increase in mean of MA but
did not reach to significance level. Within group
II, the mean of MA had shown statistically
significantly increased from the base line to 12
months.

c) Discoloration: Descriptive analysis of mean
of change in D of two groups, in the whole
study period, the difference was not statistically
significant between the two groups. Within the
group I, the mean of discoloration had shown no
statistically significantly change from the base
line value to 12 months (table 1). Within group
II, the difference in the mean of discoloration
was statistically significant from the base line
to 12months.

2. Results of radiographic evaluation:

Immediately after treatment, the difference was
statistically significant in the mean of DSR between
two groups in favor of group I. Descriptive analysis
of mean of change in RD of two groups in the
whole study period. The difference was statistically
significant between the two groups in favor of group
I at the end of the study table (2).
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Table (1): The mean and SD values and results of comparison in discoloration between the two groups and

within each group.

Group I Group II
Discoloration t- Value P- Value
Mean SD Mean SD
Base line 1 0 1 0 0.000 1.000
3m 1 0 1 0 0.000 1.000
6m 1.05 0.21 1.18 0.39 0.164 1.000
12 m 1.5 0.51 1.72 0.63 0.2 1.000
Repeated measures F 126 3.376
ANOVA P-value 0.287 0.067*
Significant difference (p value<0.05).
Table (2): The mean of change in RD of two groups in the whole study period.
Before Immediate After After12months
RD Mean SD Mean SD Mean SD P- Value
Group I 138.60 30.46 159.4 31.35 160.5 32.54 0.05*
Group II 142.5 26.79 139.6 38.45 149 26.87 0.61
Significant difference (p value<0.05).

Discolouration

mGroup1
0.4

w Group @
0.2

Group @
Base line

1.8 165
1.6 160
14 155
1.2 150

1 145
0.8 140
0.6

Before ttt ) Siat Group
immediate
3 Group 1 after 12 m after H Group |
6m 2m m Group Il

135
130
125

Group Il

Figure (2): Bar chart representing (mean+SD) of discoloration
between the two groups after treatment.

Figure (3): Bar chart representing (mean+SD) of RD between
the two groups after treatment.
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3. Results of Patient satisfaction and time
required evaluation:

FIS: Through all periods, the difference in the
mean of FIS was not statistically significant between
the two groups.

Time: Through all periods, the difference in
the mean of time was not statistically significant
between the two groups.

DISCUSSION

Traditional approaches for treating WSLs are
application of fluoride representing “wait and
see” approach or invasive approach by making
restorations. Further dissolution of tooth structure
may associate with “Wait and see” approach due to
acid diffusion through micro-porosities of incipient
caries layer. On the other hand, the invasive
approach removes large amount of tooth structure
and start “restoration cycle”. for these reasons resin
Infiltration technique was introduced for bridging
the gap between “wait and see” and invasive
approaches ®.

Fluoride is the gold standard to which reminer-
alization potential of other remineralizing products
could be compared. Fluoride varnish has been used
in this study because it can remain in contact with
the tooth surface for a long duration by its small
amount of high-density, and then penetrate the tooth
surface producing bonds “9. Therefore, fluoride
varnish was used to increase this contact time. Var-
nishes are also relatively easy to apply and are well
tolerated, making them particularly well suited for
children 9. Therefore, the varnish form of fluoride
was selected for this study and also select white var-
nish to be sure not to interfere with esthetic. But
over exposure of fluoride can cause fluorosis, espe-
cially in young children. That’s why, it is important
to find other agent free of fluoride®.

Resin infiltration technique is novel micro in-
vasive approach for management of smooth sur-
face WSLs. The main concept of resin infiltra-
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tion technique is to use a strong acid to open the
micro-pores then obliterate the porosities by a low
viscosity, light-cured resin. Unlike sealing, which
depend meanly on covering the enamel surface,
resin infiltration form diffusion barrier inside the
enamel structure. This created barrier add strength
to the enamel structure and inhibit its cavitation 7.
Therefore, the aim of this study was to evaluate the
efficacy of resin infiltration in treatment of young
permanent teeth and to evaluate the related dental
anxiety and the required time for the treatment.

Some researchers reported that 40% reduction
in the number of WSLs after 3-month follow-up
Fluoride varnish application ®. Similarly, another
report confirmed that the application of Fluoride
varnish was effective in arresting active WSLs,
and therefore, reduced the need for restorative
intervention " In the present study, in Fluoride
varnish group, it was found that the RD values of
WSLs were significantly increased from baseline
to the end of 12 months. These findings were in
accordance with previous studies, which reported
significant remineralization of early enamel lesions
with 5% sodium Fluoride varnish @%!),

In the present study, the application of Fluoride
varnish was performed and repeated at all treatment
appointment to reflect the usual clinical application
in children. This application is agreed with that of
previous studies, in which repeated FV applications
were performed over a short period of time . The
results of previous studies that agree with our study
reported that RI technique is highly effective and
minimally invasive and has advantages over other
WSLs treatment options. Some authors reported
superior reduction in lesion progression for RI
accompanied with FV treatment than FV treatment
alone. In this study, RI treatment alone was found
to be superior to FV treatment immediately after
treatment .

Most studies reported that there were no side
effects with children treated by resin infiltration
technique. Other study reported bitter taste after
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removing rubber dam in (5%) of cases 19, they
considered that a possible overflow of the material
in the child mouth. In the present study, only (4.5%)
of cases reported pain in the area of the treatment
as we were used Optra gat system instead of rubber
dam which usually cause pain and discomfort to
children.

CONCLUSIONS

* Infiltration concept was introduced as an attempt
to bridge the gap between “wait and see”.

* Resin Infiltration is micro-invasive approach
in addition to its applicability and acceptance
when used with children.

* A further advantage of infiltration is that unlike
fluoride, as it can improve color and the effect
appears immediately after treatment.
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RECOMMENDATIONS

* More experimental data and further clinical
research with larger sample sizes and different
follow-up periods are needed on ICON resin
infiltration compared to other materials.

e Clinical trials should be conducted evaluating
children acceptability of the treatment procedure.
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