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Effects of a fluoride-releasing orthodontic cement on preventing the
development of white spot lesions
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Abstract

Objective: This study aimed to evaluate the efficacy of "Embrace WetBond", a fluoride-releasing self-adhesive resin
cement in preventing the development of white spot lesions (WSLs) during orthodontic treatment.

Methods: This retrospective cross-sectional study was conducted on the dental records of 140 patients treated with
fixed orthodontic appliances in a private orthodontic clinic in Tehran, Iran. Patients were divided into two equal groups
based on the type of adhesive used for bonding orthodontic attachments: Group 1 (control), Transbond XT and Group
2, Embrace wetBond. The prevalence and severity of WSLs were assessed in all teeth from the first molar to the first
molar of both jaws using post-treatment photographs. The data were analyzed by chi-square and Mann-Whitney U
test and a P-value<0.05 was considered statistically significant.

Results: The prevalence and severity of WSLs were significantly lower in the Embrace WetBond group compared to
the Transbond XT group (P=0.02 and P=0.003). The difference in WSL prevalence between the maxilla and mandible
was insignificant within each group (P>0.05). The highest prevalence of WSLs was in maxillary lateral incisors (21.4%)
and mandibular first molars (15.7%) in the Transbond XT group and maxillary lateral incisors (7.1%) in the WetBond
group.

Conclusions: The findings of this study suggest that Embrace WetBond adhesive may effectively reduce the risk of
WSL development in patients treated with fixed orthodontic appliances. This fluoride-releasing self-adhesive resin
cement can be considered a suitable alternative to traditional cement in orthodontic practice.
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Introduction saliva and muscles increase the prevalence of WSLs in
Orthodontic  treatment corrects dentoskeletal patients with fixed orthodontic appliances (3, 4).
relationships, improves esthetics, and enhances During orthodontic treatment, the accumulation of
masticatory  function (1). However, enamel dental plaque around orthodontic brackets decreases
demineralization or white spot lesions (WSLs) frequently the pH of the oral cavity. Acidic pH leads to the
occur around orthodontic attachments, compromising dissolution of calcium and phosphorus from the tooth
the esthetic outcome of therapy (2). Food retention structure, causing enamel demineralization. This
around orthodontic attachments, inadequate oral process can be reversed if pH normalizes. Prolonged low
hygiene practices, and decreased cleaning efficacy of pH levels lead to further enamel demineralization,

creating a matte white appearance known as WSLs. The

prevalence of WSLs ranges from 26% to 89% in
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15% of orthodontic patients adhere to daily use of
prescribed mouthwashes (7).

Poor patient adherence to fluoride use led researchers
to develop fluoride-releasing orthodontic adhesives as
an alternative strategy. However, the practical use of
these adhesives depends on their adequate bond
strength and sufficient fluoride release (8). Traditionally,
resin-modified glass-ionomer cement has been
recommended for bonding orthodontic attachments,
but it is not preferred in areas subjected to high
masticatory forces (4). Self-adhesive resin cements have
fewer procedural steps (9). Manufacturers claim that
these adhesives release fluoride, which can reduce
enamel demineralization and formation of WSLs around
orthodontic brackets (10). They are easy to mix, time-
saving, and suitable for indirect bonding, combining the
advantages of glass ionomers with the superior
mechanical properties of composite resins (11).

This study aimed to assess the effect of orthodontic
bracket bonding with fluoride-releasing self-adhesive
resin cement (Embrace WetBond) on the prevalence
and severity of WSLs compared to Transbond XT.

Materials and methods

Study design and participants

The protocol of this study was approved by the ethics
committee of Shahed University of Medical Sciences
(IR.SU.DENTISTRY.REC.1397.301). This retrospective
cross-sectional study was conducted on the dental
records of patients treated with fixed orthodontic
appliances in a private orthodontic clinic in Tehran, Iran,
from January 2019 to March 2021. The patients were
11-17 years of age with no missing teeth or congenital
tooth anomalies, and their appliances were bonded with
either a conventional composite resin or a fluoride-
releasing self-adhesive cement. The baseline dental
photographs were evaluated to exclude patients
showing WSLs, caries, or restorations on the buccal
surface of maxillary and mandibular teeth. All patients
were treated without tooth extraction in a treatment
period between 15 to 18 months. Patients with
systemic diseases, oral cysts, or long-term medication
intake due to chronic conditions were excluded. Written
consent was obtained from patients concerning the
anonymous use of their records in future examinations.

Study procedure

The dental records of 140 patients were selected
according to the inclusion and exclusion criteria.
Participants were selected by convenience sampling
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method. All patients underwent fixed orthodontic
therapy with metal brackets (3M Unitek, Monrovia, CA,
USA).

The patients were divided into two groups based on the
type of cement used for bracket bonding. In group 1
(control), brackets were bonded with Transbond XT
adhesive (3M Unitek). The metal brackets in group 2
were bonded by fluoride-releasing dual-cure self-
adhesive resin cement (Embrace WetBond; Pulpdent,
Watertown, MA, USA) (12, 13). The same clinician
explained standardized oral hygiene to all patients. The
patients were advised to use fluoride-containing
toothpaste and no other fluoridated products.

Assessing the prevalence and severity of WSLs

In post-orthodontic photographs of each patient,
teeth from the first molar to the first molar were
evaluated in both jaws. The frequency and severity of
WSLs were recorded by an experienced orthodontist
(M.M.) in the bonded teeth of all patients (14, 15).
For assessing the lesions’ severity, the classification
proposed by Gorelick et al. (5) was employed as follows:

Score 0: No WSL is observed on the tooth surface (no
enamel demineralization).

Score 1: Less than one-third of the tooth surface
showed WSL (mild enamel demineralization).

Score 2: Over one-third of the tooth surface had WSL
(moderate enamel demineralization).

Score 3: Cavitation of the tooth surface is visible
(severe enamel demineralization).

In patients with multiple WSLs, the highest severity of
WSLs was recorded and included in the statistical
analysis.

Statistical analysis

Data were analyzed using SPSS version 16 (SPSS Inc.,
Chicago, IL, USA). The chi-square and Mann-Whitney U
tests were used for data analysis. The level of
significance was set at P < 0.05.

Results

A total of 140 records were retrospectively reviewed.
Patients in the Transbond XT and Embrace WetBond
group had a mean age of 14 £+ 3.4 and 13 £ 3.9 years,
respectively (P =0.11).
Table 1 presents the frequency of WSLs in the two
groups. The chi-square test revealed a significantly
higher overall prevalence of WSLs in the Transbond XT
group compared to the Embrace WetBond group
(P=0.02; Table 1). Table 2 presents the severity of WSLs
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Table 1. Frequency and percentage of patients with white spot lesions (WSLs) in the study groups

Group Absence of WSLs Presence of WSLs
Transbond XT 51 (72.85 %) 19 (27.14 %)
Embrace WetBond 64 (91.4 %) 6 (8.5 %)

P-value 0.02

Table 2. The distribution of white spot lesions (WSLs) scores in the study groups

Group Score 0 Score 1 Score 2 Score 3
Transbond XT 51 (72.85 %) 11 (15.7 %) 8(11.4 %) 0(0 %)
Embrace WetBond 64 (91.4 %) 6 (8.5 %) 0(0%) 0(0%)
P-value 0.003
in the study groups. Mann-Whitney U test revealed that self-adhesive resin cement (Embrace WetBond)

there was a statistically significant difference between
the two study groups in terms of the severity of WSLs
(P=0.003; Table 2).

Table 3 presents the prevalence of WSLs around each
bonded tooth in both jaws of the study groups. In the
Trasnbond XT group, the highest and lowest prevalence
of WSLs was around the maxillary lateral incisors (21.4%)
and mandibular central incisors (2.8%), respectively. In
the Embrace WetBond group, WSLs were again most
frequently observed around maxillary lateral incisors
(7.1%). None of the maxillary premolars, mandibular
central incisors or mandibular canines in the Embrace
WetBond group, showed any WSLs.

There was no significant difference in the prevalence
of WSLs between the maxilla and mandible in the
Transbond XT group (P=0.9; Table 4) and the Embrace
WetBond group (P=0.8; Table 4). Moreover, the
prevalence of WSLs in the participants’ teeth in the
Transbond XT groups (4.6%) was significantly higher
than in the Embrace WetBond group (1.1%; p<0.001;
Table 4).

Discussion
This study evaluated the development of WSLs around
orthodontic brackets bonded with a fluoride-releasing

compared with a conventional orthodontic composite
(Transbond XT). Multiple methods exist for assessing
enamel demineralization. This study evaluated pre- and
post-treatment photographs to assess the development
of WSLs. Sardana et al. (16) stated that clinical
photographs are more valid than DIAGNOdent™ pen in
diagnosing WSLs during fixed orthodontic treatment.

The present study showed that bracket bonding with
Embrace WetBond was associated with a lower
prevalence of post-orthodontic WSLs (27.14%) than that
of Transbond XT (8.5%) in orthodontic patients. The
severity of WSLs and the overall number of teeth with
WSLs were also significantly lower in the Embrace
WetBond than in the Transbond XT group. The efficacy
of Embrace WetBond in reducing WSLs is attributed to
its fluoride release, which promotes the formation of
high-quality hydroxyapatite and enamel
remineralization.

The findings of this study align with prior research
showing the efficacy of fluoride-releasing agents in
reducing WSL development. Nascimento et al. (17)
indicated that applying fluoride-releasing agents
decreased WSLs around orthodontic brackets by 58%,
especially when a fluoride-releasing adhesive was used.
This effect was less profound with fluoride-releasing

Table 3. Frequency of white spot lesions (WSLs) around brackets based on tooth type in the two groups

Tooth number

Group
1 2
Transbond XT Maxilla 7 15
10% 21.4%
Mandible 2 5
2.8% 7.1%
Embrace Maxilla 1 5
WetBond 1.4% 7.1%
Mandible 0 2
0 2.8%

3 4 5 6

5 3 4 5
7.1% 4.2% 5.7% 7.1%
4 8 8 11
5.7% 11.4% 11.4% 15.7%
2 0 0 2
2.8% 0 0 2.8%
0 1 3 3

0 1.4% 4.2% 4.2%
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Table 4. Frequency and percentage of white spot lesions (WSLs) around brackets in bonded teeth of both jaws in the study groups

Orthodontic cement Jaw Absence of WSLs Presence of WSLs P-value
Transbond XT Maxilla 801 (95.4) 39 (4.6)
Mandible 802 (95.5) 38 (4.5)
Total 1603 (95.4) 77 (4.6)
P-value 0.9 <0.001
Embrace Wet Bond Maxilla 830 (98.8) 10(1.2)
Mandible 831 (98.9) 9(1.1)
Total 1661 (98.9) 19(1.1)
P-value 0.8

varnishes and unsatisfactory when using fluoride-
releasing sealants. Wang et al. (18) recommended using
fluoride-releasing adhesives and the use of fluoridated
mouthwashes for high caries-risk patients, which aligns
with the present findings. Ramazanzadeh et al. (19)
compared Embrace WetBond self-adhesive resin
cement with Transbond XT and concluded that fluoride
release from Embrace WetBond was significantly
greater than Transbond XT. Studies on glass ionomer
cement also support the benefits of fluoride in reducing
demineralization around brackets (3, 10, 20).

In contrast to the findings of this study, Banks et al.
(14) compared two composite adhesives and stated that
adding fluoride to adhesives did not decrease the
incidence of enamel demineralization. The difference
between the results of Banks et al. (14) and the present
findings may be attributed to different types of cement
used or different methodologies adopted for the
assessment of demineralization. They used a split-
mouth design and employed the EDI index to measure
the extent of WSLs, which differs from Gorelick’s
classification (5) used in the present study. The adoption
of a split-mouth design may create a significant
confounding effect. It is possible that the fluoride
released from the fluoride-releasing adhesive enters the
saliva and affects the teeth in the other quadrant. Thus,
the difference between the two groups may be falsely
minimized. A similar design was also adopted by
Alabdullah et al. (21), with the difference that they
measured the extent of lesions visually and using
DIAGNOdent and digital photography. They concluded
that fluoride-containing adhesive resin had no
preventive effect on the development of WSLs.

This study showed no significant difference in the
prevalence of WSLs between the maxilla and mandible
within each group. Maxillary lateral incisors were the
teeth most affected teeth in both study groups. This
suggests that this area may experience higher plaque
accumulation and inadequate plaque removal, leading

to a higher incidence of WSLs. Similar to the present
findings, Chapman et al. (22) reported a high prevalence
of WSLs on the buccal surface of maxillary lateral
incisors after fixed orthodontic therapy. Kumar Jena et
al. (20) also reported that the highest WSL prevalence
was observed around brackets bonded to the maxillary
lateral incisors. Contrary to present findings, Tufekci et
al. (15) reported an equal prevalence of WSLs across all
teeth. Their focus on the maxillary anterior teeth and
the gingival tooth third might explain this finding. Ong et
al. (23) found the highest WSL prevalence in the
mandibular premolars and first molars. The
discrepancies between the findings of these studies may
be due to differences in sample size and the type of
adhesive used.

Bond strength is a crucial factor in orthodontic
treatments to ensure that brackets remain securely
attached throughout the treatment period. Several
studies have shown that self-adhesive resin cement like
Embrace WetBond provides sufficient bond strength,
comparable to traditional adhesives while offering the
advantage of fluoride release to reduce the risk of WSLs
(9, 10, 11). Self-adhesive resin cements are also valued
for their simplified application process, which reduces
chair time and procedural complexity (9). However,
some studies suggest that self-adhesive cement may
have lower shear bond strength than conventional
adhesives, potentially leading to a higher incidence of
bracket debonding (24). This aspect was not measured
in the present study. Future investigations should
consider the trade-offs between fluoride release
benefits and the mechanical performance of
orthodontic adhesives. From a cost-effectiveness
perspective, while self-adhesive cements like Embrace
WetBond may be more expensive than conventional
adhesives, their potential to significantly reduce WSLs
could result in long-term savings by decreasing the need
for treatment of tooth demineralization and its
associated complications. Therefore, improving patient
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outcomes and satisfaction and reducing treatment time
may justify the higher initial costs.

The present study has some limitations. Several
factors could affect the results, such as the bias in
sample selection, the misdiagnosis of WSLs in digital
photographs, inter-individual differences in oral
microflora, and variations in saliva quantity and oral
hygiene measures between patients. Future studies
with a larger sample size are suggested to assess the
efficacy of fluoride-releasing adhesives in preventing
enamel caries in orthodontic patients.

Conclusions

This study demonstrated a significantly lower
prevalence and severity of WSLs in orthodontic patients
when Embrace WetBond was used for bonding brackets
compared to Transbond XT adhesive. Thus, integrating
Embrace WetBond fluoride-releasing cement into
clinical orthodontic practice could be an effective
approach to mitigate the development of WSLs,

potentially improving patient outcomes and
satisfaction.
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