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Abstract

Objective The aim of this double-blind, randomized clinical trial was to evaluate the 6- and 18-month clinical performances
of a new universal adhesive applied in the “no-waiting” (NW) technique to non-carious cervical lesions (NCCLs) using two
evaluation criteria.

Materials and methods One hundred and seventy-six restorations were assigned to four groups according to the adhesive
system, adhesive strategy, and application mode: Prime&Bond Active (PB) applied using the etch-and-rinse (ER) and self-
etch (SE) strategies with 20 s applications and Clearfil Universal Bond Quick (CQ) applied using the ER and SE strategies
with the NW technique. The composite resin restorations were evaluated at baseline and after 6 and 18 months using the
World Dental Federation (FDI) and US Public Health Service (USPHS) criteria. The Friedman repeated measures analysis
of variance and Wilcoxon test were used for statistical analyses (a¢=0.05).

Results No significant differences were observed among any of the groups or criteria after 6 months (p > 0.05). After
18 months, 10 restorations were lost (p >0.05) (2 with PB-ER [95.5%; 95%CI: 92-100%], 4 with PB-SE [90.9%; 95%CI:
82-98%], 0 with CQ-ER [100%; 95%CI: 92-100%], and 4 with CQ-SE [90.9%; 82-98%]). The restorations performed with
the SE strategy showed more marginal discrepancies than those performed with the ER strategy, mainly when the FDI criteria
were used (p <0.05). Those that used the PB-SE showed fewer marginal discrepancies than those that used the CQ-SE (FDI;
p<0.05). A few restorations showed marginal discrepancies after the USPHS analysis (p > 0.05).

Conclusions The results when using the CQ-SE and -ER strategies with the NW technique were similar to those when
using the PB-SE and -ER strategies in standard applications to non-carious cervical lesions after 6 and 18 months of clini-
cal evaluation.

Clinical relevance After 6 and 18 months, the application of Clearfil Universal Bond Quick with the “no-waiting” technique
showed similar clinical performance compared to the standard application of Prime & Bond Active applied using the standard
application time (20 s).

Trial registration ClinicalTrials.gov identifier RBR-5f9gps.
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dihydrogen phosphate (10-MDP) [5]. Compared with other
functional monomers, the chemical bond between 10-MDP
and the dental substrate may play an important role in a
stable and sustainable interface [6-8].

Several in vitro studies, in which the bond durability was
tested, have demonstrated remarkable effectiveness when a
universal adhesive contained 10-MDP [9-11]. In addition,
clinical trials have shown that universal adhesives attain an
adequate retention rate for composite restorations placed in
non-carious cervical lesions [12—-22]. Nevertheless, when
outcomes such as marginal adaptation or marginal discolora-
tion are evaluated, the results regarding the best technique
to use when applying a universal adhesive (self-etch [SE] or
etch-and-rinse [ER]) are inconclusive [3, 20-22].

Furthermore, following the same line of simplification,
universal adhesives were recently launched in the market
with a “no-waiting” time concept, in which it is possible to
apply and light-cure adhesives without waiting [23]. Manu-
facturers claim that the addition of a new multifunctional
hydrophilic acrylamide amide monomer (also known as
rapid bond technology) [24] enhances the wetting of dentine,
thereby reducing the application time [23-25]. Recently,
several in vitro studies that tested the “no-waiting” concept
in comparison with a 10-s application mode reported con-
troversial results [25-28].

The “no-waiting” technique may be considered more of
a marketing advantage than a real benefit, as the little time
saved may not be relevant from a clinical point of view.
However, it should be noted that a shorter application time
may theoretically make the application less technique sen-
sitive and reduce the risk of contamination during restora-
tion [24, 25, 27]. Considering the fact that these materials
appeared as part of a new tendency of time and technique
simplification, clinical outcomes that examine this tendency
should be deemed important.

Therefore, the aim of this double-blind randomized clini-
cal trial was to evaluate the clinical behaviors of two univer-
sal adhesives when placed using different application tech-
niques during 18 months of clinical evaluation. The null
hypothesis was that the universal adhesive applied using the
“no-waiting” technique for bonding to non-carious cervical
lesions (NCCLs) using the ER and SE strategies would show
similar retention levels over 18 months of clinical service
when compared to the universal adhesive applied using the
standard application time (20 s).

Materials and methods
Study design

The experimental design of this randomized, double-
blind clinical trial followed the Consolidated Standards of
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Reporting Trials (CONSORT) statement [29]. Additionally,
this study was registered in the Brazilian Clinical Trials Reg-
istry under the identification number RBR-5{9gps. All the
procedures were performed in the clinic of the School of
Dentistry at Ceuma University from September to October
2019.

The study participants were aware of the nature and aims
of the research but were not informed about which tooth
would receive the specific treatments under analysis.

Participant recruitment

A consent form for this study (protocol 3.078.493) was
reviewed, approved, and issued by the University Ethics
Committee for Investigations Involving Subjects. The partic-
ipants were recruited from August 2019 to September 2019.
No advertisements were used for participant recruitment.
Those who qualified for the study were asked to participate
in the order in which they reported to the screening ses-
sion, thus forming a convenience sample. Informed written
consent was obtained from all participants before starting
treatment.

Sample size selection

The sample size calculation was performed using the online
software http://www.sealedenvelope.com. For this purpose,
the retention rate of a universal adhesive was used. Perdigdo
et al. [13] reported a 94% retention rate at an 18-month fol-
low-up (retention). Therefore, using a bilateral test based on
a power of 80% and statistical significance level set at 0.05,
44 restorations per group was the minimum sample size to
detect a 20% group difference [30].

Eligibility criteria

Two calibrated dental students, using a mouth mirror, an
explorer, and a periodontal probe, examined 39 partici-
pants to see if they met the inclusion and exclusion criteria
(Fig. 1), thus constituting a convenience sample. All the par-
ticipants (a) required good oral and general health, (b) were
at least 18 years of age, (c) had at least 20 teeth under occlu-
sion, and (d) had at least four non-carious cervical lesions
to be restored on four separate teeth. These lesions had to
have a minimum depth and extent of 1 mm and involve both
enamel and dentin of vital non-mobile teeth, with at least
50% of their margins devoid of enamel [31].

Oral hygiene instructions were provided to the patients
before the start of operative treatment. Inadequate oral
hygiene, severe or chronic periodontitis, xerostomia,
braces, or heavy bruxism habits were considered criteria
for disqualification.


http://www.sealedenvelope.com
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Fig. 1 Participant flow diagram
in the different phases of the
study design. Abbreviations:
Np, number of participants; Nr,
number of restorations
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Allocation concealment and randomization

A participant who was not involved in the research protocol
performed the randomization process by generating a ran-
dom allocation sequence determined through the random.
org/list website. The assigned groups were deposited on
cards inside sequentially numbered opaque sealed envelopes.
Each envelope was opened on the day of the restorative pro-
cedure to determine the assignment. The operator was not
blinded to the restorative assignment; however, the patients
and evaluators were blinded to the group assignment.

Restorative procedure

Dental prophylaxis was conducted using a suspension of
pumice stone and water in a rubber cup prior to the proce-
dures. The characteristics of the non-carious cervical lesions
were evaluated before the implantation of the restorations.
The degree of dentin sclerosis was evaluated according to
the requirements described by Swift et al. [32]. The cavity
dimensions (height, width, and depth) and cavity geometry
were classified as <45°, 45-90°, 90-135°, or> 135°. All
the parameters were measured in millimeters and evaluated
using profile photography. The attrition and antagonist tooth
wear were observed and recorded. An exploratory probe was
used to assess preoperative sensitivity, and an air jet was
used for 10 s, 2 cm away from the tooth surface. All the
features of the non-carious cervical lesions were marked to
verify the standardization between the experimental groups.

Four restorations, one per group, were placed by a cali-
brated operator with more than 5 years of clinical experience
in operative dentistry, supervised by the study director, in

a clinic. The patients received a minimum of four restora-
tions, one from each experimental group, in different lesions
previously selected according to the inclusion requirements.
Neither retentions nor bevels were prepared.

The tooth to be restored was isolated using cotton rolls
and a retraction cord (Ultrapak 000, Ultradent Prod. South
Jordan, UT, USA), and then, the non-carious cervical lesions
received the Prime&Bond Active (PB; Dentsply Sirona, Mil-
ford, DE, USA) applied using the ER and SE strategies with
the standard application (20 s) and the Clearfil Universal
Bond Quick (CQ; Kuraray, Tokyo, Japan) applied using the
ER and SE strategies with the “no-waiting” technique, which
defined the four different groups. The compositions, appli-
cation modes, and batch numbers of the adhesives used are
listed in Table 1.

After the adhesive application, Filtek Z-350 XT (3 M
Oral Care, St. Paul, MN, USA) resin composite was used in
up to three increments, and each composite was light-cured
for 30 s at an irradiance of 1000 mW/cm? (Valo, Ultradent
Prod. South Jordan, UT, USA). All the restorations were
finished with fine and extra-fine diamond burs (#2200F and
#2200FF, KG Sorensen, Barueri, SP, Brazil) and polished
with Jiffy points (Ultradent Prod. South Jordan, UT, USA)
immediately after the placement of the restorations using
green, yellow, and white sequences.

Clinical evaluation
Two experienced and calibrated dentists, not involved with
the restoration procedures and therefore blinded to the

group assignment, evaluated all the restorations once and
independently using the World Dental Federation (FDI)
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Table 1 Adhesive system, manufacturer, batch number, composition, and application mode

Material/manufacturer/batch number pH  Composition*

Application technique**

Etch-and-rinse (ER) Self-etch (SE)

Prime&Bond Active (PB)/Dent- 2.6 Phosphoric acid modified acrylate resins, 1. Apply Etchant for 1. Apply the adhe-
sply Sirona; Konstanz, Ger- PENTA, 10-MDP, multifunctional acrylate, 15s sive for 20 s with
many/1709000735 bifunctional acrylate, acid acrylate, isopro- 2. Rinse for 10 s vigorous agitation

ponol, water, initiator, stabilizer 3. Air dry to remove 2. Gently air thin

excess of water for5s

4. Apply the adhesive 3. Light-cure for 10 s
for 20 s with vigor- (1000 mW/cm?)
ous agitation

5. Gently air thin for
S5s

6. Light-cure for 10 s

(1000 mW/cm?)

Clearfil Universal Bond Quick 2.3 Bis-GMA, HEMA, 10-MDP, hydrophilic amide 7. Apply Etchant for 1. Apply the adhe-
(CQ)/Kuraray Noritake, Tokyo, monomer, colloidal silica, silane coupling 15s sive with vigorous
Japan/2L.0104 agent, sodium fluoride, camphorquinone, 8. Rinse for 10 s agitation (no-wait-

ethanol, water

9. Air dry to remove ing time)
excess of water 2. Gently air thin

10 Apply the adhesive for5s
with vigorous 3. Light-cure for 10 s
agitation (no-waiting (1000 mW/cm?)
time)

11. Gently air thin
for5s

12. Light-cure for 10 s
(1000 mW/cm?)

“PENTA dipentaerythritol pentacrylate phosphate, 10-MDP 10-methacryloyloxydecyl dihydrogen phosphate, HEMA 2-hydroxyethyl meth-
acrylate, Bis-GMA 2,2 bis[4-(2-hydroxy-3-methacrylyloxy-propoxy)-phenyl] propane, /0-MDP 10-methacryloyloxydecyl dihydrogen phosphate

ek . . .
According to the manufacturer’s instructions

[33] and classical US Public Health Service (USPHS) cri-
teria [34, 35] at the baseline and after 6 and 18 months of
clinical service. In a case of disagreement between the
examiners, a consensus was reached by re-examination and
discussion before the patient was dismissed [13, 36, 37].
Only clinically relevant measures for evaluating the per-
formance of the adhesives were used and scored (Tables 2
and 3). Retention/fracture considered the primary clinical
outcome, while marginal discoloration, marginal adapta-
tion, dentin sensitivity, and recurrent caries considered
secondary outcomes. A properly standardized case report
form was used, and immediately after the parameters were
recorded during the evaluation, this document was for-
warded to the research team so that the evaluators were
blinded to the group task during the follow-up evalua-
tions. These variables were categorized using the follow-
ing scoring criteria: (1) FDI criteria (clinically very good,
clinically good, clinically sufficient/satisfactory, clinically
unsatisfactory, and clinically poor) and (2) USPHS criteria
(alpha, bravo, and charlie). The evaluators assessed all the
restorations simultaneously and independently.

@ Springer

Statistical analysis

The intention-to-treat protocol following the Consoli-
dated Standards of Reporting Trials (CONSORT) sug-
gestion [29] was used for statistical analyses. Descriptive
statistics were used to demonstrate the influence of the
evaluation criteria. A statistical analysis was performed
for each item (retention/fracture, marginal discoloration,
marginal adaptation, postoperative sensitivity, and car-
ies recurrence) and for each global parameter (FDI and
USPHS). After 6 and 18 months, the differences between
the classifications of the four groups were tested using
Friedman’s repeated analysis of variance classification
(a=0.05), and the differences in each group (baseline and
after 6 and 18 months) were evaluated using a Wilcoxon
test (a=0.05).

For the primary outcome retention, we also calculated
the risk ratio and relative risk of all the approaches rela-
tive to the most traditional approach (PB-ER). A 95% confi-
dence interval was also reported. Inter-examiner agreement
was measured using the Cohen’s kappa statistic. For all the
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Table 3 Modified United States Public Health Service (USPHS) [34, 35]

Marginal staining Retention Fracture Marginal adaptation Postoperative sensitiv- Recurrence of caries
ity
Alfa No discoloration along  Retained None Restoration is con- No postoperative None evidence of caries

the margin

Bravo  Slight and superficial Partially retained Small
staining (removable, chip, but
usually localized) clinically

acceptable

Charlie Deep staining cannot ~ Missing Failure due
be polished away to Bulk

restorative
fracture

tinuous with existing
anatomic form

sensitivity directly

after the restorative
process and during
the study period

contiguous with the
margin

Detectable V-shaped - -
defect in enamel only

Catches explorer going
both ways

Detectable V-shaped
defect to dentin-
enamel junction

Sensitivity present at
any time during the
study period

Evidence of presence of
caries

statistical tests, we set a significance level of 5% (Statistical
for Windows 7.0, Stat Soft Inc., Tulsa, OK, USA).

Results

Because they did not meet the inclusion criteria, 15 of the
39 patients examined for eligibility were excluded from the
study. Thus, 24 individuals were selected (12 men and 12
women). One hundred and seventy-six restorations were
placed, 44 in each group (Fig. 1). There was no loss of
patients at the 6- and 18-month evaluations. Unfortunately,
no examination results after 12 months could be obtained
because of the first wave of the SARS-CoV-2 pandemic,
which limited clinical examinations.

Table 4 presents all the details about the baseline related
to the research subjects and characteristics of the restored
lesions. The Cohen kappa statistics showed very good
agreement between the examiners in the follow-ups at 6 and
18 months (0.94). All the study subjects were assessed at the
baseline and follow-ups after 6 and 18 months.

Retention/fracture

The clinical evaluations after 6 months showed that five res-
torations were lost or fractured (three with PB-SE and two
with CQ-SE). According to the evaluation criteria, the reten-
tion rates at 6 months (95% confidence interval [CI]) were
100% (92-100%) for PB-ER, 93.2% (82-98%) for PB-SE,
100% (92-100%) for CQ-ER, and 95.5% (85-99%) for
CQ-ER (p>0.05; Tables 6 and 7). There was no significant
difference when the data of the results at 6 months for each
group were compared with the baseline findings (p > 0.05;
Tables 5 and 6).

The clinical evaluations after 18 months showed that
ten restorations were lost or fractured (two with PB-ER,
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four with PB-SE, and four with CQ-SE). According to the
evaluation criteria, the 18-month retention rates (95% CI)
were 95.5% (92-100%) with PB-ER, 90.9% (82-98%) with
PB-SE, 100% (92-100%) with CQ-ER, and 90.9% (82-98%)
with CQ-SE, with no statistical difference identified between
any pair of groups (p > 0.05; Tables 5 and 6). When the
18-month results for each group were compared with the
baseline results, there was no significant difference (p > 0.05;
Tables 5 and 6). Table 7 shows the absolute risk of retention/
fracture for each of the groups, as well as the risk ratio in
the PB-ER group. The fact that the 95% CI interval of the
risk ratio crossed the null value of one meant that none of
the results for the groups were different from those when
using the most traditional approach of placing composites
(PB-ER).

Marginal adaptation

When the FDI criteria were used for the 6-month evaluation
results, 18 restorations were considered to have minor dis-
crepancies (three with PB-ER, seven with PB-SE, two with
CQ-ER, and six with CQ-SE; Table 5). Using the USPHS
criteria, four restorations were scored as “bravo” (two with
PB-SE and two with CQ-SE; p>0.05; Table 6). No signifi-
cant differences were found between the two groups during
the 6-month evaluation using the two assessment criteria
(p>0.05; Tables 5 and 6).

When the FDI criteria were used for the 18-month evalu-
ation results, 17 restorations were considered to have minor
discrepancies (two with PB-ER, two with PB-SE, four
with CQ-ER, and nine with CQ-SE; Table 5). A significant
difference was detected between the CQ-ER and CQ-SE
groups at the 18-month follow-up, and a significant differ-
ence was detected for the CQ-SE group when the baseline
and 18-month evaluation results were compared (p <0.05;
Table 5). Using the USPHS criteria, only three restorations
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Table 4 Characteristics of the research subjects and the non-carious
cervical lesions (NCCLs) per group

Characteristics of research
subjects

Number of participants

Gender distribution

Male 12
Female 12
Age distribution (years)

20-29 00
30-39 08
39-49 08
>49 08

Characteristics of Class-V lesions Number of lesions
PB-ER PB-SE CQ-ER CQ-SE
Shape (degree of angle)

<45 - - - -
45-90 12 11 13 12
90-135 24 22 21 21
>135 8 11 10 11
Cervico-incisal height (mm)
<1.5 10 9 11 7
1.5-2.5 22 24 22 28
2.5-4.0 9 10 9 8
>4.0 3 - 1
Degree of sclerotic dentin
1 23 23 21 19
2 18 18 19 22
3 3 3 4 3
4 - - - -
Presence of antagonist
Yes 44 44 44 44
No - - - -
Attrition facet
Yes 18 16 18 15
No 26 28 26 29
Pre-operative sensitivity (spon-

taneous)
Yes 1 1 - 3
No 43 43 44 41
Pre-operative sensitivity (air dry)
Yes 26 28 29 31
No 18 16 15 13
Pre-operative sensitivity (touch)
Yes 25 28 28 30
No 19 16 16 14
Tooth distribution
Anterior
Incisor 05 05 02 04
Canines 06 04 08 07
Posterior
Premolar 24 24 20 24
Molar 9 11 14 9

Arc distribution

Table 4 (continued)

Maxillary 24 31 29 29
Mandibular 20 13 15 15

were scored as “bravo” for marginal adaptation (three with
CQ-SE; p>0.05; Table 6).

Marginal discoloration

No restoration showed marginal discoloration during the
clinical evaluation after 6 months for either criterion. Six-
teen restorations were considered to have small discrepan-
cies in the evaluation after 18 months when using the FDI
and USPHS criteria (one with PB-ER, five with PB-SE, two
with CQ-ER, and eight with CQ-SE; Table 5). A signifi-
cant difference was found between the ER and SE groups
during the evaluation after 18 months. When comparing
the baseline and 18-month evaluation results, a significant
difference was also detected for each SE group (p <0.05;
Table 5). When the USPHS criteria were used, only two
restorations were scored as “bravo” (one with PB-SE and
one with CQ-SE; p>0.05; Table 6).

Other clinical parameters

No postoperative sensitivity was observed in any restoration
during the 6- and 18-month evaluations using the FDI and
USPHS criteria. No restoration showed the recurrence of
caries after 6 and 18 months for either criterion (Tables 5
and 6).

Discussion

Clinicians desire not only a reduction in the number of appli-
cation steps but also quicker application times for dental
adhesives, which is the major appeal of the “no-waiting”
concept [24, 28]. Some industries have launched univer-
sal adhesives for applications using this technique, one of
which is CQ. The null hypothesis in the present study was
accepted, and the results showed that when CQ was applied
with the “no-waiting” technique to non-carious cervical
lesions using the ER and SE strategies, the retention lev-
els over 18 months of clinical service were similar to those
when PB was applied using the standard application method
(20s).

It is widely accepted that clinical studies on non-carious
cervical lesions are very reliable when evaluating the per-
formances of adhesive systems, especially because retention
is the most important aspect when a restoration performed
on an non-carious cervical lesion is evaluated [38]. This is
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Table 7 Absolute risk (95% CI) and relative risk (95% CI) for out-
come retention/fracture for different groups after 18 months of clini-
cal evaluation

Absolute risk (95% CI) Relative risk (95% CI)*

PB-ER 4.5 (1.2-15.1)

PB-SE 9.1 (3.6-21.2) —1.0(=9.3-0.6)
CQ-ER 0.0 (0.0-8.0) 1.0 (0.0-0.0)
CQ-SE 9.1 (3.6-21.2) —1.0 (-9.3-0.6)

“Related to group: PB-ER Prime&Bond Active etch-and-rinse, PB-SE
Prime&Bond Active self-etch, CQ-ER Clearfil Bond Quick etch-and-
rinse, CQ-SE Clearfil Bond Quick self-etch

considered a true outcome because if the restoration is lost,
none of the other parameters can be evaluated. Therefore,
according to the results of the present clinical trial, when
applied using both adhesive strategies, when CQ was applied
using the “no-waiting” technique, it showed a very good
clinical performance, with retention rates of 97.8% (100%
for ER and 95.5% for SE) after 6 months and 95.5% (100%
for ER and 90.9% for SE) after 18 months.

As indicated by the CQ manufacturer, in addition to
10-MDP, which provides chemical interaction for bond
promotion [7, 39], the addition of a new multifunctional
hydrophilic acrylamide amide monomer [24] reduces the
2-hydroxyethyl methacrylate (HEMA) content (2.5-10%)
[40] compared to prior generations of adhesives. HEMA
is a highly hydrophilic monomer that can be found in most
adhesives on the market [41]. However, higher concentra-
tions of HEMA may make the adhesive interface suscepti-
ble to water sorption and the long-term degradation of the
adhesive properties [42].

In a recent study, Kuno et al. [25] claimed that the
mechanical properties are improved, and the water sorp-
tion is decreased in the presence of a multifunctional amide
monomer, when compared to an experimental version with
the same composition as CQ, but with HEMA in place of
this new monomer. According to these authors [25], the mul-
tifunctional amide monomer has a lower octanol/water parti-
tion coefficient (logPow =0.7) than HEMA (logPow =0.3),
indicating greater hydrophilicity before polymerization [39].
Additionally, a lower octanol/water partition coefficient pro-
motes a better and deeper infiltration of resin monomers into
demineralized dentin, which, along with better polymeriza-
tion, promotes the formation of a stable polymer network
and induces stronger micromechanical interlocking [25-27].
All these features made it possible to minimize the adhesive
bonding time dependency. In fact, in vitro studies showed
that there were no benefits when the time was increased in
terms of the resin—dentin bond strength with CQ [25, 27],
even after water storage [43].

Of course, it is worth mentioning that PB also showed
very good clinical performances with both adhesive

@ Springer

strategies in the present study, with retention rates of 96.6%
(100% for ER and 93.2% SE) after 6 months and 93.2%
(95.5% for ER and 90.9% for SE) after 18 months of clinical
service. This could be attributed to the fact that PB con-
tains 10-MDP and is a HEMA-free adhesive [7, 39, 42].
According to the manufacturer, owing to its hydrophilic
core and five double bonds per molecule, dipentaerythritol
pentacrylate phosphate (PENTA) is an effective crosslinker
agent that is responsible for increasing the wettability of
PB. PENTA was used in different “Prime&Bond” adhesive
generations (Dentsply Sirona), and despite the controver-
sial results observed when previous generations of PENTA-
containing adhesives were evaluated [22, 44, 45], in vitro
studies have shown that PB has a higher resin—dentin bond
strength than other universal adhesives [24, 46, 47]. This
was one of the main reasons for using this material as a con-
trol in the present study. Another factor that could explain
the excellent clinical performance of PB is the application
time. The manufacturer of PB recommends an application
time of 20 s instead of 10 s. It is well known that a longer
application time results in better bonding to dentin [48, 49].

It is worth mentioning that the literature indicates that it is
necessary to use a gold standard adhesive as a control group
[50]. However, because gold standard adhesives are not
simple adhesives, the presence of an additional hydropho-
bic coat in these materials could be a source of bias in the
interpretation of the results. A recently published systematic
review showed that there were no randomized clinical trials
of non-carious cervical lesions to support the widespread
concept that some adhesives (gold standard) are better than
other competitive brands available in the dental market [51].

Regarding marginal adaptation, although no significant
difference was observed in the clinical evaluation after
6 months, more marginal discrepancies in the enamel were
observed, as well as marginal discoloration when both uni-
versal adhesives were used with the SE strategy compared to
the ER strategy in the clinical evaluation after 18 months. It
is well documented that the enamel etching depth is minimal
when SE adhesives are applied, especially mild/ultra-mild
adhesives (pH=2.3 for CQ and pH =2.6 for PB) [52-54].

However, there were larger marginal deviations with
CQ-SE than with PB-SE, particularly when using a more
sensitive criterion. In fact, it is well established that extend-
ing the application time of a mild/ultra-mild universal adhe-
sive in the SE mode may be a viable alternative to phos-
phoric acid enamel etching [54-57]. Thus, the “no-waiting”
technique could have been responsible for the shallow etch-
ing pattern on the enamel surface, leading to the premature
marginal discrepancies.

Although different clinical trials have shown that the
marginal discrepancies of restorations performed with uni-
versal adhesives in the SE mode usually develop rather rap-
idly [12-21], particularly when FDI criteria have been used
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instead of USPHS criteria [12, 13, 15, 19, 20, 44], most
marginal defects are easily solved with repolishing [58]. In
the present study, two clinical criteria were used to evaluate
restorations (USPHS and FDI criteria). For more than three
decades, USPHS criteria have included a practical approach
to assess the clinical performance of repair materials [33,
36, 59]. However, despite some signs of clinical degrada-
tion observed by clinicians, restorations are usually classi-
fied as very good when USPHS is used, which means that
this criterion is not sufficiently discriminative to detect small
changes in the clinical performances of adhesive restorations
[33, 60]. This was the main reason for the development of
the FDI criteria [33, 60]. Several clinical studies have shown
that FDI provides a more sensitive and discriminative scale
than the USPHS criteria [61]. However, despite these advan-
tages of the FDI criteria, it was important to report the data
for both criteria, mainly because several recently published
clinical trials continued to use USPHS [18, 22]. Finally, an
18-month follow-up should be considered a medium-term
evaluation, and clinical trials have greater value when pub-
lished after a long-term follow-up. Thus, long-term monitor-
ing studies are needed to test this hypothesis.

Conclusion

The clinical performance regarding the retention of CQ
when using the “no-waiting” technique was similar that
with the PB adhesive with the standard application, show-
ing rather satisfactory results when applied to non-carious
cervical lesions using the ER and SE strategies, as seen in
clinical evaluations after 6 and 18 months.
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