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ABSTRACT

The development of new carious lesions is a significant clinical problem during orthodontic treat-
ment. The aim of this study was to evaluate the prevalence of carious lesions, commonly presented as
white spots (WSLs) on banded molars among patients undergoing orthodontic treatment with fixed
appliances. In addition, the relation between prevalence and treatment duration was evaluated. An-
other aim was to investigate the relation between severities of detected WSLs and treatment durations.

A study group of randomly selected 100 patients undergoing orthodontic treatment with fixed
orthodontic appliances were examined for the presence of white spot lesions on banded molars. The
examination was performed after removal of cemented bands. Direct visual examination was the de-
tection method used. The study group patients were divided into three groups according to treatment
duration. The detected white spot lesions were given four scores according to severity; zero, one, two and
three. A control group of 100 patients who were referred for orthodontic treatment, but no treatment
had started yet, were also examined for the presence of white spot lesions on molars to be banded.

The results show that the overall prevalence of white spot lesions in the test group patients was
87%, while it was 18% in control group. Studying the relation between prevalence of WSLs and treat-
ment duration show that prevalence was 74% for the first group with treatment durations less than
one year, 85% for second group with treatment durations between one and two years, and 100% for
the third group with treatment durations more than two years. A scoring system which consisted of 4
scores (from 0-3) was designed for the study according to white spot lesions depth. Score 0 was given
when no WSL was detected, score 1 for detected WSLs with no hard tissue disintegration, score 2 for
lesions with disintegration of enamel surface, and score 3 for lesions extending into Dentin. In the
first group of the study group patients, 47% of the detected lesions had score of 1, 47% had score of 2
and 6% had score 3. In the second group: 63% of lesions had score of 1, 37% of the lesions had score
of 2. In the third group 48% had score of one, 52% had score of two.

Despite preventive measures improvements, development of white spot lesions is still a side effect
that can’t be ignored and should always be kept in mind by orthodontist before, during and after ini-
tiating orthodontic treatment with fixed appliances. Prevalence of WSLs on banded molars increased
significantly among patients undergoing orthodontic treatment with fixed orthodontic appliances
compared to control group. Prevalence of WSLs was highest when treatment duration increased for
more than two years. No relation was found between severity or depth of WSLs and treatment duration.
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Carious lesions with fixed appliances

appliances increase the number of plaque retention
areas on teeth surfaces that are normally less suscep-
tible to caries development.! Furthermore, the parts of
fixed appliances like brackets, bands and wires have
irregular surfaces that limit the naturally occurring
self-cleansing mechanisms of the oral musculature
and saliva. Salivary flow rate is also affected with the
presence of fixed appliances and resting salivary flow
rateincreases duringorthodontic treatment.! Microbial
environment is also altered once the fixed appliances
are inserted on the patient teeth, leading to increased
proliferation of acidogenic bacteria as streptococcus
mutans and lactobacilli which, in the presence of car-
bohydrate, lower plaque Ph to a great level.2 The oral
environmentnormally has a coexisting balance between
demineralization and remineralization process, whichis
shifted toward demineralization in the presence of low
Ph. Thisis when enamel caries starts. The clinical man-
ifestation of early enamel caries is presented clinically
as White spot lesion (WSL). WSL is the opaque white
appearance of enamel lesion resulting from subsurface
demineralization which creates pores between enamel
rods and results in changes in the optical properties of
the enamel.? Porous enamel reflects more light than
sound enamel and with surface roughness results in
visual chalky opaque enamel which appears clear on
air drying. WSLs can be either carious or noncarious.
Non-cariouslesions classified as fluorosis, developmen-
tal enamel hypomineralization, and enamel hypoplasia
canhave geneticand environmental background. These
non-carious WSLs are usually limited to few teeth or
generalized through the dentition, covering the whole
tooth surface and not associated with orthodontic ap-
pliances.?

Carious lesions or WSLs are usually found on
the buccal surfaces beneath plaque accumulation ar-
eas around orthodontic bands and brackets, and are
identified when the teeth are dry. If etiologic factors
persist, WSLs will develop into more extensive forms
of demineralization and consequent cavity formation.?

Enamel demineralization is an inevitable risk
associated with orthodontic treatment with fixed
appliances WSLs have the potency to develop within
4 weeks of the initiation of orthodontic treatment,
though the progression of the early demineralization
to a carious lesion usually takes about 6 months. Not
only do WSLs develop in shorter time, but also have
different behavior as it develops faster and extends in
a more superficial level than caries in non-orthodontic
patients.*

Prevalence of WSLs in the literature ranges
widely from (2-97%).> Gorelick et al using the visual
examination technique reported that 50% of patients
had at least one WSL at the end of orthodontic treat-

ment.5 Sagarika, et al found a prevalence of 75.6%
among orthodontic patients compared to 15.6% among
control group.” Boersma et al using quantitative light
fluorescent technique, found that prevalence was 97%.
Much of the variation in detecting WSLs was due to
the method of detection with highest prevalence of
demineralization was when light induced fluorescent
method was used. Similar devices that are mainly based
on optical phenomena like digital imaging fiber-optic
transillumination (DIFOTI) and red laser-light induced
fluorescence also considered as more accurate methods
than direct visual examination.’

Epidemiological studies found that the teeth most
commonly affected are molars, maxillary lateral inci-
sors, mandibular canines and premolars respectively.!
A study done by Ogaard et al found that the level of
visible plaque around the appliance, shortly after
bonding was the best predictor for white spot lesion
at debonding.?

Early detection of white spot lesions during ortho-
dontic treatment is also very important, as it would
allow clinicians to implement preventive measures to
control the demineralization process before progression
of the lesions.

The aim of this study was to evaluate the preva-
lence of white spot lesions among patients undergoing
orthodontic treatment with fixed appliances in the hos-
pitals of Royal Medical Services in Jordan. The study
was directed toward examining first molar teeth where
stainless steel bands are usually cemented. As time
plays a major role in caries development, the relation
between prevalence and duration of band insertion or
treatment duration was also studied. An additional aim
was to study the relation between severities of white
spot lesions lesion and treatment duration.

METHODOLOGY

Patients participating in this study consisted of
two groups. Study group comprised of 100 patients who
were undergoing orthodontic treatment with fixed ap-
pliances; Control group comprised of 100 patients who
werereferred for orthodontic treatment but treatments
had not started yet.

The inclusion criteria for the study group were:

e Patients under treatment with fixed orthodontic
appliances for no less than three months duration.

e Patients’ age group of 12 to 18 years.

¢ Both healthy male and female patients were se-
lected.
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Carious lesions with fixed appliances

e Orthodontic treatment consisted of both upper and
lower fixed appliances.

e The patients selected had stainless steel bands ce-
mented over first molar teeth exclusively. Patients
with stainless steel bands cemented on other than
first molar teeth were excluded. So, four teeth were
examined for each patient.

¢ The inclusion criteria for the control group were:
e Patients’ age group of 12-18 years.

¢ Both healthy male and female patients were se-
lected.

e The referred patients were in need of orthodontic
treatment for both upper and lower jaws.

e Orthodontictreatment planned but hasnot started
yet.

The patients were selected randomly during reg-
ular recall visits to orthodontic dental clinics at the
hospitals of Royal Medical Services. To detect presence
of new carious lesions on banded teeth, the inserted
bands were first removed with band remover by or-
thodontist. Residues of banding cement were removed
using hand instruments like dental probe or excavator.
White stone burs in low speed hand piece were used
carefully and only to remove harder cement residues.
This was followed by visual examination under direct
illumination on a dental chair using a mirror and three-
in-one syringe. Detection was for presence of white spot
lesions over smooth surfaces which were previously
covered by the stainless steel bands. Incipient white
spot lesions (WSLs) are the first carious presentation
to appear on smooth surfaces of banded teeth. Visual
examination was performed by the same dentist for all
the patients. It was assumed that all detected carious
lesions were new and their formation was due to the
presence of orthodontic bands. This is because every
orthodontic patient is subjected to thorough dental
examination prior to starting orthodontic treatment.
Patient name, insurance number, age and gender were
registered. The duration of band insertion or treatment
period was registered, too.

The control group patients were also examined
using visual examination method, where first molars
were examined for presence of carious lesions (WSLs)
under dental unit illumination and sufficient drying.

The following scale was used for scoring detected
white spot lesions;

Score 0: no visible WSL after 5 second drying with
air syringe.

Score 1: apparent opaque WSL with no enamel
disintegration.

Score 2: WSL with enamel disintegration or cavi-
tation.

Score 3: extended cavitations involving dentin.

The test group of patients was also classified into
three groups according to duration of orthodontic bands
insertion or treatment period. The first group consist-
ed of patients undergoing treatment for less than 12
months period. The second group consisted of patients
who were undergoing treatment for one year or more
but less than 2 years. The third group consisted of
patients who were undergoing treatment for 2 years
and more.

RESULTS

The results of this study show that in the study
group, an overall percentage of 87% of patients had white
spot lesions, which means that 8-9 out of 10 patients
undergoing orthodontic treatment with fixed appliances
had a prevalence of at least one WSL appearing on
banded first molars. On the other hand, in the control
group an overall prevalence of 18% of patients had
WSLs, which means 1-2 patients out of 10 indicated and
planned to undergo orthodontic treatment with fixed
appliances, had at least one WSL appearing on molars
to be banded. The Chi square test result showed that
the prevalence of WSLs in the test group compared to
the control group is highly significant statistically (p<
0.001).

The relation between prevalence of WSLs and du-
ration of orthodontic treatment was studied and the
results are shown in Table 1.

The relation between duration of treatment and
severity of WSLs was also studied. The results are
shown in Table 2.

TABLE 1: THE RELATION BETWEEN
TREATMENT DURATION AND
PREVALENCE OF WSLS

Treatment duration Prevalence of
WSLs (%)

Group 1 (treatment duration <1 74%

year)

Group 2 (treatment duration >1 85%

and <2 years)

Group 3 (treatment duration >2 100%

years)
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TABLE 2: THE RELATION BETWEEN
TREATMENT DURATION AND DEPTH

(SEVERITY) OF WSLS
WSL score 1 WSL score 2 WSL
score 3
Group 1 47% 47% 6%
Group 2 63% 37% 0
Group 3 48% 52% 0
DISCUSSION

In concurrence with the results of similar studies,
this study clearly indicates that fixed orthodontic
appliances have a significant role in the formation of
white spot lesions on banded first molar teeth. Chi-
square test results indicate a high significant role of
fixed orthodontic appliances in formation of WSLs,
suggesting a direct proportion relationship of enamel
demineralization and insertion of orthodontic bands.
Despite improvements in preventive dental care, and
the many advances in the field of orthodontics, the de-
velopment of WSLs s still a considerable problem and a
well-recognized negative side-effect of orthodontic fixed
appliance therapy. In this study visual examination was
doneto detect WSLs related tobanded molars. Although
visual examination is the least accurate method of de-
tection, a high prevalence of WSLs was found, which
means that using more advanced techniques as QLF
(quantified light induced fluorescent) would probably
reveal more lesions.?

Richter et al found that longer treatment duration
was not significantly related to increased cavitated
lesions.? The results of this study are consistent with
their study.

The relation between new carious lesions and
many other variables were evaluated in other studies.
For example, Boersma et al found a clear difference
between the percentage of caries-affected surfaces in
boys (40%) and girls (22%).5 Haugejordan et al found
the opposite regarding gender-specific distribution with
higher prevalence in females than in male patients.

To prevent development of WSLs, orthodontists
should assess each patient’s risk factors before and
during treatment. Oral hygiene instruction is import-
ant, but patients need to be assisted with additional
measures including fluoride varnish, chlorhexidine,
xylitol, dietary modification, or calcium containing
remineralization products that can help prevent enamel
demineralization,enhance remineralization and modify
patient and plaque formation factors. When patient
fail to comply with maintaining good oral hygiene, it

is wise to consider premature termination of the treat-
ment rather than risk tooth structure damage. Many
researchers encourage the use of a newly produced
material MI Paste Plus. MI Paste plus is known to
restore minerals to the teeth and helps to stimulate
saliva production. It contains casein phosphopeptide
amorphous calcium phosphate, a milk-derived protein.
MI Paste Plus helped prevent the development of new
white spot lesions during orthodontic treatment and
decreased the number of white spot lesions already pres-
ent.!! Other authors question the benefit of initiating
orthodontic treatment with fixed appliances in mixed
dentition period. Hsieh et al even advises limiting the
treatment with fixed orthodontic appliances because
of high risk of WSLs development.!?

Demineralization after removal of fixed orthodontic
appliances usually stopsifproper oral hygiene measures
are taken. Most of the lesions that developed during
orthodontic treatment improve back to normal enamel
appearance once the fixed appliances were removed.
Formed WSLs may gain back its normal enamel shade,
but some may still be opaque and improves with ex-
ternal bleaching. When the results of bleaching are
not satisfactory, acid microabrasion is recommended.
Restorative treatment with direct composite restoration
or even the most aggressive tooth reduction and por-
celain veneer, are to be considered for deeper and poor
esthetic lesions.!?

A study done in Netherland found that orthodon-
tists do not implement the available evidence in order
to prevent enamel demineralization during treatment
with fixed appliances. A practice guideline incorporating
this information should develop.

Glass ionomer cements (GIC) are widely used in
orthodontic clinics at RMS hospitals for band cementa-
tion. It was found that conventional GIC is associated
with more leakage than Resin modified GIC and Poly
acid modified composites, concluding that more WSLs
are detected with the use of GIC. Shifting to Resin
modified GIC and Poly acid modified composite will
reduce enamel demineralization and minimize caries
risk associated with orthodontic bands.®

CONCLUSION

Consistent with previous prevalence and incidence
reports, significant increase was noted in prevalence of
white spot lesions on banded molars for patients un-
dergoing orthodontic treatment with fixed appliances.
There was a direct proportion relation between preva-
lence of WSLs and duration of treatment. Prevalence
was highest when treatments durations were two years
and more.
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