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Introduction: The aim of this study was to evaluate whether treatment with full-coverage bonded acrylic splint
expanders causes formation of white spot lesions using quantitative light-induced fluorescence. Methods: The
experimental group underwent rapid maxillary expansion (RME) (n 5 16; 6 boys, 10 girls; mean age,
14.1 6 2.2 years), and the control group received no orthodontic treatment (n 5 17; 9 men, 8 women; mean
age, 20.7 6 1.1 years). Quantitative light-induced fluorescence images of the RME patients were taken
before cementation and after decementation of the appliances. The images of the control group comprised
quantitative light-induced fluorescence images taken 3 months apart. Four parameters were calculated for 10
anterior teeth. Results: Between cementation and decementation, statistically significant differences were
found in all 4 parameters in the RME group, whereas no significant changes were found in any parameters in
the control group. A comparison of the measured parameters between the RME and control groups showed sta-
tistically significant differences. Conclusions: Patients treated with a full-coverage bonded appliance tended to
developmore white spot lesions than did the control subjects. (Am JOrthod Dentofacial Orthop 2016;149:331-8)

White spot lesion formation is a common side
effect of orthodontic treatment. Gorelick
et al1 showed that the prevalence values of

white spot lesion formation were 49.6% in patients
treated with fixed orthodontic appliances and 24% in
an untreated control group. When fixed appliances are
placed on the teeth, areas of plaque accumulation are
created, and maintenance of adequate oral hygiene
becomes a challenge for the patient. Studies have shown
that plaque accumulation is increased in patients
receiving orthodontic treatment with fixed appliances.2

Increased plaque accumulation results in increased

cariogenic activity and demineralization of the enamel.
Since translucency is related to the degree of enamel
mineralization, white spot lesions are seen as the first
clinical indication of initial enamel demineralization.3

These lesions form rapidly over a period of about
4 weeks.4,5

When orthodontic treatment is completed and fixed
appliances are removed, white spot lesions may either
remineralize or persist. Some lesions even progress and
produce cavitations that require restoration. Persistent
or progressive lesions result in undesirable esthetic man-
ifestations. Thus, white spot lesions should be found as
early as possible.

Various types of orthodontic appliances enhance
plaque accumulation, despite patients' efforts to ensure
adequate oral hygiene. White spot lesion formation can
easily occur in the cariogenic environment adjacent to
the irregular surfaces of orthodontic appliances such as
brackets, wires, loose bands, orthodontic elastomeric
materials, or other frequently used appliances for correc-
tion of Class II and Class III malocclusions and rapid
maxillary expansion (RME) devices.

RME is a commonly used procedure for the treatment
of a maxillary transverse deficiency because transverse
occlusal discrepancies between the maxillary and
mandibular arches are relatively frequent, with a preva-
lence of 8%.6 The full-coverage bonded acrylic splint
expander is an RME device developed over the years to
prevent the unwanted effects of conventional
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appliances. It is both a tooth-borne and a tissue-borne
appliance with enhanced anchorage and is favorable
because it prevents unwanted tooth tipping and pro-
vides vertical control, which can be necessary during
maxillary expansion in patients with increased vertical
dimensions.7,8 Despite its beneficial properties, the
bonded appliance can lead to white spot lesion
formation through microleakage and increased plaque
accumulation.

Quantitative light-induced fluorescence (QLF) is a
method of white spot lesion detection that evaluates
the fluorescence levels of lesions. It provides measure-
ments of mineralization changes in demineralized and
surrounding sound enamel that are directly related to
fluorescence levels. To date, various studies have been
performed to determine the effect of orthodontic treat-
ment on white spot lesion formation using QLF.9-13

However, no studies have been carried out on the
effect of full-coverage bonded acrylic splint expander
treatment on white spot lesion formation.

Therefore, the aim of our in-vivo study was to eval-
uate the effect of full-coverage bonded acrylic splint
expander treatment on white spot lesion formation
with QLF.

MATERIAL AND METHODS

The local research ethics committee of the Depart-
ment of Orthodontics, Faculty of Dentistry, of Erciyes
University in Kayseri, Turkey, granted ethical approval
for the study. Informed consent was obtained from the
patients and the parents of those under 18 years of
age before the study. The sample population comprised
orthodontic patients treated at the Department of
Orthodontics of Erciyes University. The experimental
group consisted of 16 patients (6 boys, 10 girls) with a
mean age of 14.1 6 2.2 years, and the control group
included 17 patients (9 men, 8 women) with a mean
age of 20.7 6 1.1 years. No patient had deciduous,
congenitally missing, or extracted teeth. A power anal-
ysis was performed using G*Power software (version
3.0.10; Franz Faul Universitat, Kiel, Germany). Based
on a 1:1 ratio between the groups, a sample size of 16
subjects in each group was calculated to give more
than 85% power to detect significant differences with
an effect size of 0.30 at a significance level of a5 0.05.

The experimental group included patients with a
transverse maxillary deficiency in addition to an entire
orthodontic malocclusion. The patients underwent
RME with a full-coverage bonded acrylic splint expander
that contained a hyrax screw (Dentaurum, Pforzheim,
Germany), with an activation of 2 turns a day (0.2 mm
per turn) for the first week and 1 turn a day after the first

week until adequate expansion was reached, as recom-
mended by Zimring and Isaacson.14 After reaching the
final transverse maxillary width, the acrylic splint
expander was kept in the mouth as a fixed retainer for
1 month. The appliance was then uncemented. The
mean duration that the appliance was attached to the
teeth included the phase of expansion until the tips of
the palatal cusps of the maxillary first molars contacted
the tips of the buccal cusps of the mandibular first mo-
lars, with amonth of fixed retention (65.106 3.06 days).

The acrylic plate of the expander covered the crowns
of all teeth and the palate, leaving only a 1-mm gap
between its borders and the gingival margins to facilitate
adequate cleaning at the gingival margins by the patient.
Glass ionomer luting cement (Ketac Cem radiopaque;
3M ESPE, Neuss, Germany) was used for bonding the
appliance to the teeth in accordance with the manufac-
turer's instructions. To prevent bond failure, the patients
were warned not to drink acidic beverages and not to eat
hard food. After cementation of the expander, the
patients were shown how to clean their mouth with
the expander in place and advised to brush their teeth
after each meal. No additional fluoride applications
were given.

The control group consisted of subjects who had
never received orthodontic treatment. They were
educated on proper oral hygiene techniques and, simi-
larly to the experimental group, they were asked to brush
their teeth after each meal. Supplemental fluoride appli-
cations were not given during the time interval when
their QLF images were captured.

The QLF images of the RME patients were taken
before cementation (T0) and after decementation (T1)
of the full-coverage bonded acrylic splint expander
(Fig 1). The T0 and T1 images of the untreated control
group comprised QLF images taken 3 months apart.
The QLF images were captured with a QLF-D Bilumina-
tor 2-camera system (Inspektor Research Systems,
Amsterdam, The Netherlands) and stored automatically
on a computer with image-capturing software (C3
v1.20; Inspektor Research Systems) (Fig 2). Images of
the tooth surfaces were all captured with the same cam-
era position and angulation. All images were taken in a
dark room by the same examiner (Y.N.K.).

In each subject, the buccal surfaces of 10 anterior
teeth (maxillary incisors, canines, and premolars) were
assessed for white spot lesions. One investigator
(Y.N.K.) who was blinded to the groups evaluated each
image using analysis software (QA2 v1.20; Inspektor
Research Systems) (Fig 3). Four parameters were calcu-
lated for each tooth: percentage of fluorescence loss
with respect to the fluorescence of sound tooth tissue
(DF [%]), maximum loss of fluorescence intensity in the
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