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to the FDI criteria

ABSTRACT

Aim The purpose of this study is to evaluate the clinical
performance of three different restorative materials in
primary teeth according to the FDI criteria.

Materials and methods Resin-modified glass ionomer
cement, compomer and composite resin restorations
(n=93) were made in 31 patients. The restorations were
clinically evaluated at baseline, 6th, 12th and 18th month
with the FDI criteria.

Results The cumulative survival rate after 18 months
was found to be 90.3% for resin modified glass ionomer
cement restorations, 100% for compomer restorations
and 80.6% for composite resin restorations. Statistically
significant increase in surface roughness, colour
mismatch, anatomic form loss and marginal deterioration
were detected in resin-modified glass ionomer group
(p<0.05). The most frequent reason for restoration failure
in composite resin group was restoration fractures.
Conclusions The resin-modified glass ionomer
restorations necessitates close follow-up because of the
risk of increase in surface roughness, changes in colour
and loss in anatomic form and marginal adaptation. The
clinical performance of compomer restorations is superior
to resin-modified glass ionomer and composite resin
restorations in primary teeth.

Keywords Class Il restoration, FDI criteria, Primary
teeth.
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Introduction

Aesthetic restorative materials used for restoring
primary teeth are conventional glass ionomer cements,
resin-modified glass ionomer cements (RmGICs),
composite resins and polyacid-modified composite resins
(compomers) [Toh and Messer, 2007]. The new brands of
these materials have been introduced to the dental market
before existing ones are evaluated extensively, which
makes the material of choice difficult for the paediatric
dentists [Toh and Messer, 2007]. Short-term laboratory
studies provide some information to the dentists about
the physical properties of new restorative materials.
Long-term clinical studies, however, complement these
studies and provide further information regarding the
performance of these materials over an acceptable
time period and their cost-effectiveness [Knibbs, 1997].
In clinical studies, Ryge criteria, also known as USPHS
(United States Public Health Service) criteria, have been
commonly used for the assessment of restorations [Turgut
etal., 2004]. With the evolving restorative materials, Ryge
criteria have been adapted by most of the researches
to make them more discriminative. The discrepancy in
modifications eventuated in many different “modified
Ryge criteria” in use and it has become a challenge to
compare the data from different studies [Hickel et al,
2007]. In an attempt to solve the problem, Hickel et
al. [2007] in a task force from the Federation Dentaire
Internationale (FDI), introduced FDI criteria for the clinical
analysis of direct and indirect restorations. Based on these
criteria, restoration assessment was classified into three
groups: aesthetic, functional, and biological categories.
Each category has different sub-categories that have five
scores to assess restoration quality.

Alimited number of clinical studies have been conducted
using different restorative materials in primary teeth. To the
best of our knowledge, the clinical performances of three
different restorative materials in a split mouth design have
not been compared before. In addition, there has been
one clinical study in primary teeth (Sengul and Gurbuz,
2015) and a few number of studies in permanent teeth by
using the FDI criteria [Perdigdo et al., 2014; Hafer et al.,
2015; Coelho-De-Souza et al., 2012; Da Rosa et al., 2011].
Therefore, the aim of this clinical trial was determined as
the evaluation of the clinical performance of RmGICs,
composite resins and compomers in primary teeth using
the FDI criteria.

Materials and Methods

This split-mouth design clinical study was approved
by the local Ethics Committee of Hacettepe University,
Ankara, Turkey (Project no: LUT 08/41). The subjects
included in the study consisted of patients referred
to Faculty of Dentistry for dental treatment. Selection
criteria included three primary molars with clinically and/
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or radiographically detected proximal caries extending
into dentin. All selected teeth had occlusal and proximal
contacts. Uncooperative children and children with a
compromised medical history, poor oral hygiene, gingival
or periodontal disease, oral habits, space maintainers
or orthodontic appliances were excluded. In total, 31
children, 4 to 7 years of age were enrolled in the study.
The procedures, possible discomforts or risks, as well as
possible benefits were explained. Informed consent was
obtained from each subject’s parent.

Restoration techniques

The carious teeth were randomised to three different
groups with the aid of sequence generator (www.random.
org). All restorations were performed by one author
(SBD). Following administration of local anaesthesia,
a rubber dam was placed and non-beveled Class II
cavities were prepared on the distal or mesial surfaces
of primary teeth. In deep cavities, calcium hydroxide
liner (Dycal, Dentsply DeTrey, Konstanz, Germany) and
light-cured glass ionomer cement (Vivaglass liner, Ivoclar
Vivadent, Schaan, Liechtenstein) were placed to the
deepest dentinal surface. A 0.05 mm thick matrix band
with a universal matrix system (Tofflemire, Hahnenkratt,
Kénigsbach-Stein, Germany) was inserted and the cavities
were restored as follows:.

In Group 1, resin-modified glass ionomer capsule
(Photacfil Quick, 3M ESPE Dental Products, St Paul, MN,
USA) was mixed in a high frequency device (RotoMix,
3M ESPE Dental Products, St Paul, MN, USA) and applied
to the cavity with the Applicap Applier (3M ESPE Dental
Products, St Paul, MN, USA) in 2-mm increments. Each
increment was light-cured for 20 seconds with a visible
light curing unit (Hilux Ultra Plus, Benlioglu Dental,
Ankara, Turkey) emitting 700mW/cm? light intensity.

In Group 2, the preparation was acid etched with
36% phosphoric acid (DeTrey Conditioner 36, Dentsply
DeTrey, Konstanz, Germany) starting at the enamel
margins. The etching time for enamel and dentin was
30 and 15 seconds, respectively. Afterwards, the cavity
was rinsed with water for 20 seconds and gently air dried
for 5 seconds. One bottle adhesive (XP BOND, Dentsply
DeTrey, Konstanz, Germany) was applied to the surfaces
according to the instructions of the manufacturer. The
compomer (Dyract eXtra, Dentsply DeTrey, Konstanz,
Germany) was placed in 2-mm increments, with each
increment being light cured for 40 seconds.

In Group 3, acid etching and the application of dentin
adhesive was performed as described in Group 2. Then,
resin based composite (Esthet-X HD, Dentsply DeTrey,
Konstanz, Germany) was placed in 2-mm increments;
with each increment being light cured for 40 seconds.

Following removal of the matrix band, diamond
finishing burs, yellow rubber cups (Diatech, Diatech
Dental AG, Heerbrugg, Switzerland) and aluminum oxide
discs (Sof-Lex, 3M/ESPE, Seefeld, Germany) were used for
finishing and polishing of the restorations.
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Clinical and radiographical evaluations

The clinical evaluation of all restorations was carried out
at baseline (one week after placement) and after 6, 12
and 18 months by one author (MDT) who was blinded to
the restorative groups under examination.

In the clinical evaluation, standard photographs of
the restorations were taken by using the mouth mirror
at all evaluation periods. The restorations were assessed
according to the FDI criteria (Table 1). The codes 1, 2 and
3 represent restorations having survived, whereas codes
4 and 5 indicate a failure [Hickel et al., 2007]. As repair
of the restorations is recommended according to the FDI
criteria, the repaired restorations were also evaluated as
a subgroup 4 (codes 41, 42, 43 and 44 represent the
respective codes of 1, 2, 3 and 4 after the restoration has
been repaired) (Tables 2-4).

Eighteen restorations were evaluated with an interval
of 7 days at different recall appointments to assess the
intra-examiner reliability with Kappa test.

Radiographical evaluation was carried out by one author
(SU) at the baseline and 18th month recall with periapical
radiographs obtained with the parallel technique. The
radiographs were scanned in 2400 dpi with a scanner
(EPSON EXPRESSION 10000 XL, Seiko Epson Co., Nagano,
Japan). On the images, tooth-restoration interface was
analysed with x600 magnification using an image analysis
program (ImageJ 1.43n, NIH, USA). All radiographs were
re-evaluated after 7 days for the assessment of the intra-
examiner reliability.

Statistical analyses

The data obtained were subjected to statistical analysis
at a 0.05 level of significance. Mean + standard deviation
(SD), frequency and percentages were used to describe
the numerical and categorical measurements, respectively.
Pair-wise comparisons were made with dependent t-test
using Bonferroni adjustment. The ratings of FDI criteria
were compared among each evaluation period and
among treatment groups with the marginal homogeneity
test. The intra-examiner reliability was assessed with the
Kappa coefficient.

Results

The study group included 15 boys (48.4%) and 16 girls
(51.6%) with a mean age of 5.65 + 0.83 years.

Atotal of 31 patients (93 restorations) were evaluated at
baseline. At 6-month recall, 30 patients (90 restorations)
were available for evaluation because 1 patient failed to
keep appointments. At 12-month recall, 29 restorations
were evaluated in Group 3 because of the extraction
of the tooth due to abscess. At the 18-month recall, 1
tooth exfoliated in Group 1 and 2 teeth were replaced in
Group 3. Therefore, 29, 30 and 27 teeth were evaluated
in Groups 1, 2 and 3, respectively.

The survival rate was 90.3%, 100% and 80.6% for
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AY=

1. Surface gloss/lustre
and roughness

2. Surface and marginal
staining

3. Colour match/stability
and translucency

4. Anatomic form

1. Clinically excellent

1.1. Comparable to
enamel

2.1. No marginal or
surface staining

3.1. Colour and
translucency of the
restoration have a
clinically excellent match
with the surrounding
enamel

4.1. Form is ideal

2. Clinically good (after
polishing very good)

1.2. Slightly dull,
not noticeable from
speaking distance

2.2. Minor staining,
easily removable

3.2. Minor deviations in
shade between tooth
and restoration are
apparent

4.2. Form deviates
slightly from the
remainder of the tooth

3. Clinically sufficient
/ satisfactory (minor
shortcomings, no
unacceptable effects
but not adjustable w/o
damage to the tooth).

1.3. Dull surface but
acceptable if covered
with film of saliva

2.3. Moderate staining
not noticeable from

a speaking distance,
also present on other
teeth. Not aesthetically
unacceptable

3.3. Clear deviation but
acceptable. Does not
affect aesthetics

4.3. Form differs but
is not aesthetically
displeasing

4. Clinically
unsatisfactory (but
repairable)

1.4. Rough surface,
cannot be masked
by saliva film, simple
polishing is not
sufficient

2.4, Surface staining
recognizable from
speaking distance.

Or severe localized
marginal staining not
removable by polishing

3.4. Colour and/

or translucency are
clinically unsatisfactory,
recognisable from
speaking distance

4.4, Anatomic form is
altered, the aesthetic
result is unacceptable

5. Clinically poor
(replacement necessary)

1.5. Quite rough,
unacceptable plaque
retentive surface

2.5. Severe
surface staining

or unacceptable.
Generalized and
profound marginal
discoloration

3.5. Colour match and/
or translucency are
clinically unsatisfactory

4.5. Anatomic form is
unsatisfactory and /
or lost

TABLE 1A The FDI evaluation criteria used to assess the aesthetic properties of restorations.

5. Fracture of restorative
material and retention

6. Marginal adaptation

8. Proximal contact
point and food impaction

9. Radiographic
examination

1. Clinically excellent

5.1. Restoration
retained, no fractures,
cracks or chipping

6.1. Harmonious
outline, no gaps, no
discoloration

8.1. Normal contact
point (dental floss can
be inserted but not 50
um blade)

9.1. No pathology,
harmonious transition
between restoration
and tooth

2. Clinically good (after
polishing very good)

5.2. Small hairline crack

6.2. Small marginal
chip fracture can be
eliminated by polishing

8.2. Slightly too strong
but acceptable. Floss
can only be passed with
force

9.2. Small visible but
acceptable excess and/
or a positive/ negative
step or gap <150 pm

3. Clinically sufficient
/ satisfactory (minor
shortcomings, no
unacceptable effects
but not adjustable w/o
damage to the tooth).

5.3. Two or more or
larger hairline cracks
and/or chipping (not
affecting the marginal
integrity or proximal
contact)

6.3. Vertical/horizontal
gap <250 pm, easily
perceptible with a blunt
explorer with a tip
diameter of 250 pm.
Several small marginal
fractures cannot be
modified without
damage and are
unlikely to cause long-
term effects

8.3. Slightly too weak

(50 um metal blade can
pass easily whereas 100
um [two blades] cannot)

9.3. Gaps and/or
positive/negative step
<250 ym

4. Clinically
unsatisfactory (but
repairable)

5.4. Chipping fractures
affect marginal quality
and/or proximal
contacts; bulk fractures
with or without partial
loss of (<1/2 of the
restoration)

6.4. Vertical/horizontal
gap > 250 ym, may
result in exposure of
dentine or base

8.4.100 pym (two

50 uym metal blades)
can easily pass and
possible damage (food
impaction)

9.4. Gaps and/or
positive/negative
step >250 pm and/or
marked interradicular
excess material

5. Clinically poor
(replacemeént necessary)

5.5. (Partial or complete)
loss of the restoration

6.5. Restoration is loose
but in situ

8.5. Too weak and/

or clear damage (food
impaction) and/or pain
gingivitis

9.5. Gaps >500 pym and/
or secondary caries or
apical pathology, tooth/
restoration fracture

TABLE 1B The FDI evaluation criteria used to assess the functional properties of restorations. The 7th critera was not used so it is not

included in the table
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Biolog 11. Postoperative 12. Recurrence of 13. Tooth cracks 15. Localised 16. Oral and
sensitivity and tooth | initial pathology and fractures reactions of soft somatic/ psychiatric
P vitality (secondary caries) tissue in direct symptoms
contact with the
restoration
1. Clinically 11.1. No 12.1. No secondary | 13.1. Complete 15.1. Healthy 16.1. No symptoms
excellent hypersensitivity, or primary caries integrity mucosa adjacent to | of adverse effects
normal vitality restoration
2. CIinica!Ingood 11.2. Low 12.2. Very 13.2. Minor 15.2. Healthy after | 16.2. Short-term
(after polishing very | hypersensitivity for | small, localized marginal crack or a | minor removal minor transient
good) a limited period of | demineralization hairline crack which | of mechanical symptoms

time, normal vitality

area

cannot be probed.
The patient has no
clinical symptoms

irritations (sharp
edges etc.)

3. Clinically
sufficient /"
satlsfacto.ry (minor
shortcomings, no
unacceptable effects
but not adjustable
w/o damage to the
tooth).

11.3. Premature/
slightly more
intense or
delayed/weak
hypersensitivity.
No subjective
complaints

12.3. Larger areas
of demineralisation,
preventive
measures necessary
(dentine not
exposed)

13.3. Enamel split
or crack <250 pym.
No adverse effects

15.3. Alteration

of mucosa but no
suspicion of causal
relationship with
filling material

16.3. Minor oral
and/or general
symptoms of
malaise

4. Clinically 11.4. Premature/ 12.4. Caries with 13.4. Major enamel | 15.4. Suspected 16.4. Persistent
unsatisfactory (but | very intense cavitation split (gap >250 um | mild allergic, oral/ general
repairable) or extremely or dentine/base lichenoid or symptoms,
delayed/weak exposed. Or crack | toxicological recurrent
hypersensitivity >250 um (explorer | reaction symptoms
with subjective penetrates)
complaints. Or
negative sensitivity
5. Clinically poor 11.5. Very intense, | 12.5. Deep 13.5. Cusp or tooth | 15.5. Suspected 16.5. Acute /
(replacement acute pulpitis secondary caries fracture severe allergic, severe oral/
necessary) or non vital or exposed lichenoid or general symptoms
tooth. Removal dentine that is not toxicological reguires immediate
of restoration accessible for repair reaction replacement

with or without
immediate root
canal treatment
is required or the
tooth must be
extracted

TABLE 1C The FDI evaluation criteria used to assess the biological properties of restorations. The 10th and 14th criteria were not
used, so they are not included in the table.

Groups 1, 2 and 3, respectively (Fig. 1). There was a
statistically significant difference between Groups 2 and
3 with respect to the survival rate (p=0.010).

The intra-examiner reliability of the clinical and

radiological
respectively.

assessments was

=0.97 and

=0.95,

0,8

0,6

—
Group 1

—
1 Group 2

Group 3

Aesthetic properties (Table 2)

The surface of the restorations in Group 1 was rougher
than those in Groups 2 and 3 for all periods (p<0.05).
There was no statistically significant difference between
Group 2 and 3 for surface roughness (p>0.05). In a similar
fashion, there was no difference for the aforementioned
criterion with time in all groups (p>0.05).

With respect to surface and marginal staining, no 00 4
statistically significant difference was calculated between 0 . b 18
groups. Also, there was no difference with time in all Months
groups for this criterion (p>0.05).

Mismatch in colour and translucency for Group 1, was
found to be more than the other groups (p<0.05). There
was no statistically significant difference between Group

04

Survival Rates (%)

02 |

FIG. 1 The survival rates of the groups according to the Kaplan-
Meier analysis.
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Criteria Score Evaluation Periods TABLE 2A Aesthetic
Baseline 6 months 12 months 18 months properties of group 1.
ISurface gloss/ 1 - - - -
r‘c‘)f}éﬁr?enss 2 31(100%) | 30(100%) | 27 (90%) | 25(86.2%)
3 - - 1(3.3%) 1(3.4%)
4 - - - 1(3.4%)
42* - - 2 (6.7%) 2 (6.9%)
5 - - - -
Surface and 1 31 (100%) 30 (100%) 28 (93.3%) 24 (82.8%)
marginal staining |, _ _ _ _
3 - - - 2 (6.9%)
4 - - - 1(3.4%)
41* - - 2 (6.7%) 2 (6.9%)
5 - - - -
Colour match / 1 22 (71%) 19 (63.3%) 14 (46.7 %) 7 24.2%)
o | stability and 2 - 133%) | 3(10%) 7 (24.2%)
S | translucency
8 3 9(29%) 10 (33.3%) 11 (36.7%) 13 (44.8%)
4 - - - -
41* - - 1(3.3%) 1(3.4%)
43* - - 1(3.3%) 1(3.4%)
5 - - - -
Anatomic form 1 31 (100%) 26 (86.7%) 20 (66.7%) 12 (41.4%)
2 - 2 (6.7%) 7 (23.3%) 12 (41.4%)
3 - - 1(3.3%) 3(10.3%)
4 - 2 (6.7%) - -
41* - - 1(3.3%) 1(3.4%)
42* - - - 1(3.4%)
44* - - 1(3.3%) -
5 - - - -
Total 31 30 30 29
*41=Score 1 after repair, 42=Score 2 after repair, 43=Score 3 after repair, 44=Score 4 after repair.
Criteria Score Evaluation Periods TABLE 2B Aesthetic
Baseline 6 months 12 months 18 months properties of group 2.
Surface gloss/ 1 31 (100%) 30 (100%) 30 (100%) 30 (100%)
lustre an ) B N N N
roughness
3 - - - -
4 - - - -
5 - - - -
Surface and 1 31 (100%) 30 (100%) 30 (100%) 30 (100%)
marginal staining |~ ) i} i} i}
3 - - - -
4 - - - -
~ 5 - - - -
§_ Colour match / 1 29 (93.5%) 28 (93.3%) 28 (93.3%) 28 (93.3%)
& grabiy and 2 265%) | 2(67%) | 2(67%) | 2(67%)
3 - - - -
4 - - - -
5 - - - -
Anatomic form 1 31 (100%) 30 (100%) 30 (100%) 30 (100%)
2 - - - -
3 - - - -
4 - - - -
5 - - - -
Total 31 30 30 30
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Criteria Score Evaluation Periods TABLE 2C Aesthetic
Baseline 6 months 12 months 18 months properties of group 3.
Surface gloss/ 1 31 (100%) 30 (100%) 27 (93.1%) 25 (86.2%)
lustre ang ) N i} N N
roughness
3 - - - -
4 - - - -
41* - - - 2 (6.9%)
5 - - 2 (6.9%) 2 (6.9%)
Surface and 1 31 (100%) 30 (100%) 27 (93.1%) 23(79.3%)
marginal staining ) _ . i} 1(3.4%)
3 - - - 1(3.4%)
4 - - - -
4% - - - 2 (6.9%)
”c;_ 5 - - 2 (6.9%) 2 (6.9%)
2 | Colour match / 1 31 (100%) 29 (96.7%) 27 (93.1%) 25 (86.2%)
& | stability and ) N i} N N
translucency
3 - 1(3.3%) - -
4 - - - -
41* - - - 2 (6.9%)
5 - - 2 (6.9%) 2 (6.9%)
Anatomic form 1 31 (100%) 30 (100%) 25 (86.2%) 24 (82.8%)
2 - - - -
3 - - - -
4 - - 2 (6.9%) 1(3.4%)
41* - - - 2 (6.9%)
5 - - 2 (6.9%) 2 (6.9%)
Total 31 30 29 29

*41=Score 1 after repair, 42=Score 2 after repair, 43=Score 3 after repair, 44=Score 4 after repair.

2 and 3 (p>0.05). Match in colour and translucency
for Group 1 was found to be decreased at 18 months
compared to baseline and 6 months (p<0.05). There was
no difference for the aforementioned criterion with time
in Group 2 and 3 (p>0.05).

Anatomic form loss for Group 1 was more than Group
2 at 12 months and 18 months, whereas it was more
than Group 3 at 18 months (p<0.05). With respect to
time, there was a significant anatomic form loss at
12-month compared to baseline, at 18 months compared
to baseline, at 18 months compared to 6 months and 18
months compared to 12 months (p<0.05). There was no
difference for the aforementioned criteria with time in
Group 2 and 3 (p>0.05).

Functional properties (Table 3)

Deterioration in marginal adaptation for Group 1 was
more than the other groups in all evaluation periods
except for the baseline (p<0.05). There was a statistically
significant deterioration in Group 1 with time (p<0.05). In
group 3, there was a statistically significant deterioration
between baseline and the 18-month recall (p<0.05).

With respect to the scores for fracture of restorative

EurOPEAN JOURNAL OF PAEDIATRIC DENTISTRY voL. 17/3-2016

material and restoration retention, proximal contact point
and food impaction and radiographic examination no
statistically significant difference was found between the
groups (p>0.05). Also, there was no difference with time
in all groups for the aforementioned criteria (p>0.05).

Biological properties (Table 4)

With respect to scores for biological properties, no
statistically significant difference was found between the
groups (p>0.05). Also, there was no difference with time
in all groups for the aforementioned criteria (p>0.05).

All repaired restorations were evaluated as a subgroup
but their performance was not evaluated statistically due
to their limited number.

Discussion

To the best of our knowledge, no data has been reported
in the literature regarding the clinical success of restorative
materials in primary teeth with the FDI criteria. Therefore,
the findings in the current study were compared with
those of the studies involving Ryge criteria. In these studies,
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Criteria Score Evaluation Periods TABLE 3A Functional
Baseline 6 months 12 months 18 months properties of group 1.
Fracture of 1 31 (100%) 28 (93.3%) 28 (93.3%) 27 (93.1%)
restorative 2 - - - -
material and
restoration 3 - - - -
retention 4 _ 2 (6.7%) _ _
41* - - 1(3.3%) 1(3.4%)
43* - - - 1(3.4%)
44* - - 1(3.3%) -
5 - - - -
Marginal 1 27 (87.1%) 9 (30%) 2 (6.7%) -
adaptation 5 R i i a
3 4(12.9%) 19 (63.3%) 26 (86.7%) 27 (93.1%)
4 - 2 (6.7%) - -
43* - - 1(3.3%) 2 (6.9%)
_ 44x |- - 1(3.3%) -
s 5 - ' - '
S Prqxitmaldclgntgct 0* - - 2(6.7%) -
f’rg;)”aci‘i’(‘)n 00 ; 2 (6.5%) 4 (13.3%) 4(13.3%) 3(10.3%)
3 14 (45.2%) 13 (43.3%) 15 (50%) 16 (55.2%)
4 15 (48.4%) 13(43.3%) 7 (23.3%) 8(27.6%)
41* - - - 1(3.4%)
43* - - 2 (6.7%) 1(3.4%)
5 - - - -
Radiographic 1 - - - -
examination 2 29(935%) | - - 25 (86.2%)
3 1(3.2%) - - 1(3.4%)
4 1(3.2%) - - 1(3.4%)
42* - - - 2 (6.9%)
Total 31 30 30 29

*41=Score 1 after repair, 42=Score 2 after repair, 43=Score 3 after repair, 44=Score 4 after repair.

the marginal discoloration rate of compomer restorations
was higher than ours [Turgut et al., 2004; Pascon et al.,
2006; Folwaczny et al., 2001; van Dijken, 1996], that
may be attributed to the methodological differences and
restorative materials used. Importantly, higher marginal
discolouration rates may be associated with the lack of
acid etching in compomer restorations in primary teeth
[Folwaczny et al., 2001; Di Lenarda et al., 2000].

In the present study, surface roughness was highest
in RmGIC restorations, which is associated with the
polyalkenoate network vulnerable to erosive wear
[Folwaczny et al., 2001; de Gee et al., 1998]. Also, our
findings are consistent with the literature data involving
prominent anatomic form and colour changes in RmGIC
compared to compomer and composite restorations
[Folwaczny et al., 2001.; van Dijken, 1996). Colour changes
may be lessened with the use of protective varnish after
polishing of the material [Davis et al., 1995]. The main
disadvantage of varnish application is the lessening of
fluoride release [Hattab et al., 2001]. In the present study,
no varnish was used in accordance with the instruction of
the manufacturer of the material used.

In addition to the surface roughness and colour

208

mismatch, more marginal discrepancies in RmGIC
restorations were attributed to the higher wear rate of the
material [Croll et al., 2001]. In the marginal adaptation
sub-category of the FDI criteria, there has been no
explanation whether vertical gaps due to the wear of the
restorative material are also included [Hickel et al., 2007].
As the marginal integrity was affected because of wear
in almost all RmGIC restorations; vertical gaps were also
assessed in this category.

In RmGIC restorations, anatomic form of 2 restorations
affected because of fracture rather than the wear of the
material. Notably, lower fracture resistance of the RmGICs
may be responsible for restoration fracture [Papacchini
et al., 2005]. Although no fracture was detected in
the compomer group, 4 fractures were detected in the
composite group. Although there has been no study,
it seems reasonable to suggest that the fractures may
be related to the difference in the wear rates of the
composite and the primary enamel. The less marginal
adaptation of composite restorations compared to those
of compomer restorations, may also be resulted between
the differences in the wear rates of two restoratives.
Notably, it may be suggested that the higher wear rate of
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Criteria Score Evaluation Periods TABLE 3B Functional
Baseline 6 months 12 months 18 months properties of group 2.
Fracture of 1 31 (100%) 28 (93.3%) 28 (93.3%) 28 (93.3%)
restorative 2 i} i} i} i}
material and
restoration 3 - 2 (6.7%) 2 (6.7%) 2 (6.7%)
retention 4 - B B B
5 - - - -
Marginal 1 31 (100%) 29 (96.7%) 29 (96.7%) 27 (90%)
adaptation 2 } i} i} )
3 - 1(3.3%) 1(3.3%) 3(10%)
4 - - - -
5 - - - -
g Pgi);(j[rgﬂldc]%nc;cgct 0* - - 2 (6.7%) -
S | Mpaction 1 1(3.2%) 1(3.3%) 4(133%)  3(10%)
2 - - - -
3 16 (51.6%) 15 (50%) 13 (43.3%) 15 (50%)
4 14 (45.2%) 14 (46.7 %) 11 (36.7%) 12 (40%)
5 - - - -
Radiographic 1 - - - -
examination 2 31(100%) |- - 30 (100%)
3 - - - -
4 - - - -
5 - - - -
Total 31 30 30 30
Criteria Score Evaluation Periods TABLE 3C Functional
Baseline 6 months 12 months 18 months properties of group 3.
Fracture of 1 31 (100%) 30 (100%) 25 (86.2%) 24 (82.8%)
restorative 2 - B B B
material and
restoration 3 - - - -
retention 4 - - 2 (6.9%) 1(3.4%)
41* - - - 1(3.4%)
43* - - - 1(3.4%)
5 - - 2 (6.9%) 2 (6.9%)
Marginal 1 30 (96.8%) 25 (83.3%) 22 (75.9%) 19 (65.5%)
adaptation 2 B 2(6.7%) } i}
3 13.2%) 3(10%) 3(10.3%) 6 (20.7%)
4 - - 2 (6.9%) -
41* | - - - 1(3.4%)
- 43* - - - 1(3.4%)
=3 5 - - 2 (6.9%) 2 (6.9%)
8 Proximal contact 1 2 (6.5%) 4 (13.3%) 3(10.3%) 3(10.3%)
point and food 2 i} ) i} i}
Impaction
3 15 (48.4%) 15 (50%) 12 (41.4%) 11 (37.9%)
4 14 (45.2%) 11 (36.7%) 12 (41.4%) 11 (37.9%)
43* - - - 1(3.4%)
44* - - - 1(3.4%)
5 - - 2 (6.9%) 2 (6.9%)
Radiographic 1 - - - -
examination 2 30 (96.8%) | - - 24 (82.8%)
3 - - - -
4 1(3.2%) - - 1(3.4%)
42* - - - 2 (6.9%)
5 - - - 2 (6.9%)
Total 31 30 29 29
*41=Score 1 after repair, 42=Score 2 after repair, 43=Score 3 after repair, 44=Score 4 after repair.
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Criteria Score Evaluation Periods TABLE 4A Biological
Baseline 6 months 12 months 18 months properties of group 1.
Postoperative 1 31(100%) 30 (100%) 28(93.3%) | 27(93.1%)
sensitivity and ) ) i} i} i}
tooth vitality
3 - - - -
4 - - - -
41* - - 2 (6.7%) 2 (6.9%)
5 - - - -
RequrlrenCﬁ cl)f 1 31 (100%) 29 (96.7%) 27 (90%) 26 (89.7%)
initial pathology
(Secondary carles) | 2 - 1(3.3%) 1(3.3%) 1(3.4%)
3 - - - -
4 - - - -
41* - - 2 (6.7%) 2 (6.9%)
5 - - - -
Tooth cracks and 1 31 (100%) 30 (100%) 28 (93.3%) 27 (93.1%)
fractures 5 i} i B} _
- 3 - - - -
o
3 e - : :
w 41* - - 2 (6.7%) 2 (6.9%)
5 - - - -
Localized 1 31 (100%) 30 (100%) 28 (93.3%) 27 (93.1%)
reactions of soft |5 ) i} i} i}
tissue in direct
contact with the | 3 - - - -
restoration
4 - - - -
41* - - 2 (6.7%) 2 (6.9%)
5 - - - -
Oral and somatic/ | 1 31 (100%) 30 (100%) 28 (93.3%) 27 (93.1%)
psychiatric ) i} N N N
symptoms
3 - - - -
4 - - - -
41* - - 2 (6.7%) 2 (6.9%)
5 - - - -
Total 31 30 30 29

*41=Score 1 after repair, 42=Score 2 after repair, 43=Score 3 after repair, 44=Score 4 after repair.

the composite compared to the primary enamel, may be
resulted in the less marginal adaptation and fracture of
the material. However, further future studies are needed
to determine the suitable composite resins for the use in
primary teeth.

Alves dos Santos et al. [2010] reported better marginal
adaptation of compomers than composites, which is
in accordance with our findings. The aforementioned
authors attributed the result to the chemical composition,
which allows the compomers undergo more hygroscopic
expansion than the composites, rather than the wear
characteristics of the material.

It has been stated that modifications can be done
in the FDI criteria [Hickel et al., 2010]. In the present
study some modifications in “proximal contact point
and food impaction”, and “radiographic examination”
criteria were needed. Namely, many of the teeth were
classified with the score 4, according to proximal contact
point criteria, implying need for repair. As score 4 has
also been noted in many intact primary teeth because
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of the physiological spaces in primary dentition, those
restorations were not repaired. Moreover, the dynamism
of the dentition after transforming into the mixed
dentition period should also be taken into account
before making a decision regarding the need for repair.

The radiographic evaluation of the children was
performed after 18 months in accordance with the
guidelines of AAPD [2009] for high caries-risk children.
In the FDI criteria positive/negative steps <150 um
are scored as 2, but gap dimension of <150 ym is not
included because of the risk of inadequate resolution
of the radiographs (correspondence with Dr. R. Hickel).
In the present study, as the radiographs had adequate
resolution, gaps <150 ym were regarded as score 2.

In the radiographic evaluation, 2 restorations with
the gap size >250 pm were detected. Contrary to the
recommendations of FDI criteria, those restorations
were not repaired, because the gap dimensions causing
clinical complications would be different in primary
teeth as their life span is shorter. At the end of the study
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Criteria Score Evaluation Periods TABLE 48 Biological
Baseline 6 months 12 months 18 months properties of group 2.
Postoperative 1 31 (100%) 30 (100%) 30 (100%) 30 (100%)
sensitivity and 2 _ B B B
tooth vitality 3 - : : :
4 - - - -
5 - - - -
Recurrence of 1 31 (100%) 30 (100%) 30 (100%) 30 (100%)
initial pathology | > B - - -
(secondary caries) 3 : : : :
4 - - - -
5 - - - -
Tooth cracks and | 1 31 (100%) 30 (100%) 30 (100%) 30 (100%)
fractures 2 R _ _ _

o

S |- : : :

§ CEE : : :
Localjsed 1 31 (100%) 30 (100%) 30 (100%) 30 (100%)
reactions of soft 2 N _ _ _
tissue in direct
contact with the | 3 - - - -
restoration 4 - - - -

5 - - - -
Oral and somatic/ | 1 31(100%) | 30(100%) | 30(100%) | 30(100%)
psychiatric 2 R j _ _
symptoms 3 : : : :

4 - - - -

5 - - - -
Total 31 30 30 30
Criteria Score Evaluation Periods TABLE {1C Biological

Baseline 6 months 12 months 18 months properties of group 3.

Postoperative 1 31 (100%) 29 (96.7%) 27 (93.1%) 25 (86.2%)
sensitivity and 2 B _ - -
tooth vitality 3 : : : .

4 - - - -

41* - - - 2 (6.9%)

5 - 1(3.3%) 2 (6.9%) 2 (6.9%)
Recurrence of 1 31 (100%) 30 (100%) 27 (93.1%) 25 (86.2%)
initial pathology [ B _ - -
(secondary caries) 3 ; § : :

4 - - - -

a41* N _ - 2 (6.9%)

5 - - 2 (6.9%) 2 (6.9%)
Tooth cracks and 1 31 (100%) 30 (100%) 27 (93.1%) 25 (86.2%)
fractures 2 N B B i

m

3 - R R R

s —T ; ; ;

i<

o 41* - - - 2 (6.9%)

5 - - 2 (6.9%) 2 (6.9%)
Localjsed 1 31(100%) 30 (100%) 27 (93.1%) 25 (86.2%)
reactions of soft 2 R i i i
tissue in direct
contact with the 3 - - - -
restoration 4 - - - -

41* - - - 2 (6.9%)

5 - - 2 (6.9%) 2 (6.9%)
Oral and somatic/ | 1 31 (100%) 30 (100%) 27 (93.1%) 25 (86.2%)
psychiatric 2 N N N N
symptoms 3 - - - -

4 - R R R

a41%* N i - 2 (6.9%)

5 - - 2 (6.9%) 2 (6.9%)
Total 31 30 29 29

*41=Score 1 after repair, 42=Score 2 after repair, 43=Score 3 after repair, 44=Score 4 after repair.
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the gaps with the dimensions of 313 pym and 325 pym
changed to 351 pm and 426 pm, respectively without
any accompanying clinical symptom.

One of the major advantages of glass ionomer-based
restorative materials is their fluoride releasing property
[Gilmour et al., 1997]. However, no difference was
found in the caries preventing effect of RmGICs and
composite resins in a recent systemic review [Yengopal
et al., 2011;]. The detection of secondary caries only in
the RmGIC group in the current study also revealed that
the resin-tooth integrity is more important than material
type [Xie et al., 2008].

In order to make a proper comparison between the
studies, survival analysis of the restorations has been
recommended [Hickel et al., 2007]. In the current study,
the survival rates of RmGIC, compomer and composite
groups were calculated to be 90.3%, 100% and 80.6%,
respectively. The higher survival rate of compomer
restorations is consistent with the higher success rates
of compomers over composites as reported previously
[Pascon et al., 2006; Alves dos Santos et al., 2010]. It
was therefore concluded that the clinical performance
of compomer restorations was superior to RmCIS and
composite resin restorations in primary teeth.

In the current study, the aesthetic restorative materials
in primary teeth were investigated for the first time in
the literature with a split-mouth design and according
to the FDI criteria. We believe that our comments
regarding the modification of the FDI criteria as well as
our findings will enlighten further future research in the
relevant area.

Conclusions

Under the limitations of this study, the following
conclusions can be drawn.

1. The major drawbacks of resin-modified glass
ionomer restorations are increase in surface
roughness, deterioration in colour match/stability
and translucency, anatomic form and marginal
adaptation.

2. Among the FDI criteria, “proximal contact point”
and “radiographic examination” need to be modified
according to the primary teeth. We believe that the
assessment for vertical gaps should also be included
to the marginal adaptation category.

3. The clinical performance of compomer restorations
is superior than resin-modified glass ionomer resin
based composite restorations.
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