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ABSTRACT

Aim: To determine the prevalence of white spot lesions in orthodontic patients treated with fixed or-
thodontic appliances at different treatment periods and to reveal the teeth most commonly affected by
white spot lesions. Materials and Methods: Forty eight patients (31 females and 17 males) treated
with fixed orthodontic appliance were included in this study. The patients were examined for the pres-
ence of white spot before insertion of the appliance and after its removal using visual examination.
Results: This study showed that there was a significant increase in the formation of white spot lesions
along with the increase in treatment duration in male group, while females showed no significant dif-
ference in white spots at different durations. The first molars were the most affected teeth by white
spots followed by canines and second premolars. Conclusion: This clinical study showed that the teeth
in buccal segment were affected by white spots more than incisors and the prevalence of white spots

increased when the duration of treatment increased.
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INTRODUCTION prevalence of food impaction around

The decalcification of enamel, which
is clinically observed as unaesthetic white
spots or larger unsightly areas of decalcifi-
cation around orthodontic brackets during
fixed appliance treatment, remains a sig-
nificant clinical problem associated with a
continual poor oral hygiene status.”) The
white appearance is caused by an optical
phenomenon and increases in whiteness
when dried by air.®)

Enamel demineralization is an unde-
sirable side effect of orthodontic treatment
with fixed Appliances.®) The presence of
fixed orthodontic appliances makes tooth
cleaning more difficult, so an increased

brackets and underneath bands may oc-
cur.®” White spot lesions develop as a re-
sult of prolonged plaque accumulation on
the affected surface, commonly due to in-
adequate oral hygiene.® In addition, when
brackets are placed adhesively, dissolution
of the highly calcified prismless enamel by
acid-etching may contribute to increased
caries susceptibility.©

The development of white spots seems
to be related to: the retention of plaque on
the gingival side of the brackets or bands,
oral hygiene effectiveness, and the inhe-
rent resistance of the individuals.” In ad-
dition the presence of fixed orthodontic
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appliances lead to an increase in the abso-
lute number of salivary streptococcus mu-
tans as well as an increase in their percen-
tage which might be responsible for decal-
cification or white spot formation asso-
ciated with orthodontic therapy.®

The development of iatrogenic caries
lesions on the facial surfaces of teeth de-
tracts from the aesthetic improvement pro-
duced by orthodontic treatment. If the de-
mineralization is sever and extensive it
may negate any aesthetic benefit gained
from treatment of a malocclusion.? It is
important to assess the risks of treatment
as well as the potential gain and balance
these aspects of treatment before deciding
to treat a malocclusion, 9

The present study tries to investigate
the occurrence and distribution of enamel
decalcifications or the so called white
spots formation that may be found around
orthodontic brackets following their re-
moval.

MATERIALS AND METHODS

Patients purchasing fixed orthodontic
therapy were selected for the present
study. Each patient received a thorough
scaling and polishing prior to the applica-
tion of bands and brackets. The teeth
were thoroughly examined for the pres-
ence of any white spot on their labial sur-
faces. Any patient showing any presence
of white spots on his or her teeth was ex-
cluded from the study. Forty eight patient
were selected, 31 females and 17 males.
The patients were instructed to ensure
good dietary habits, and how to brush their
teeth to maintain good oral hygiene during
orthodontic treatment only by using proper
brushing technique.

The brackets were bonded to teeth di-
rectly using Biofix® orthodontic adhesive
following the manufacturer instructions.
The labial surfaces of teeth to be bonded
were first etched with 37% phosphoric
acid for 60 seconds. Particular care was
taken during the etching procedure to en-
sure that only the area where the bracket
would be placed would be etched.™ Then
the composite was applied to the bracket
base and pressed on the labial surface
firmly with the excess composite being
removed from around the bracket. The
first molar teeth were banded with Voco®
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orthodontic glass ionomer cement. Follow-
ing dryness, the bands, with their cement
on the inside, were applied to the first mo-
lar teeth and the excess cement removed.

The patients were seen regularly every
3-4 weeks for the orthodontic follow up
visits. In each visit the patients were moti-
vated to perform proper tooth brushing
techniques and maintain good oral hy-
giene. When orthodontic treatment was
finished, the bands and brackets were re-
moved, the remaining cement and compo-
site. was removed using sharp hand in-
struments and all teeth were polished. The
facial surfaces of the teeth were examined
in order to detect white spot formation
using a mirror and an explorer.*>*¥ Even
in non extraction cases the first premolars
were excluded from the study. The pa-
tients sample, in males and females, was
divided according to the duration of fixed
orthodontic appliance treatment into three
groups:

D1 group: in which treatment time
ranged from 1 to 1.5 year.

D2 group: in which treatment time
ranged from 1.5 to 2 years.

D3 group: in which treatment time
ranged from 2 to 2.5 years.

The following white spots scoring was
used :(*¥

- Score 0, no white spot lesion.

- Score 1, white spot lesion covering
less than one third of the surface.

- Score 2, white spot lesion covering
more than one third of the surface.

- Score 3, white spot lesion with cavi-
tation.

The data were statistically analyzed
using descriptive analysis and by Kruskal-
Wallis and Mann-Whitney Tests. The data
were analyzed by SPSS statistic program.

RESULTS

Table (land 2) show the descriptive
statistics of white spots in upper and lower
jaws for male and female groups. The
tables reveal that there was an increase in
the scores of white spots as the duration
time of the treatment increased. The first
molars were affected by white spots for-
mation more often than other teeth fol-
lowed by the second premolars and ca-
nines.
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Table (1): Descriptive Analysis of White Spots of Male Group.

Frequency of

o Frequency of Scores (%0)
s Jaw o 4 z g X » Jaw and 3 zz T Scores(%)
g ad ¢ =2 5 g 3 = Sides & £ 58 8 O
S sides 5 T 5 0 1 2 5 5 0 1 2 3
1 7 0 0 0 0 100 - - 1700 0 010 - - -
Ubper 2 7 0 0 0 0 100 - - Lower 2 700 0 0100 - - -
R"i’pht 37 00 0 0 100 - - more 37 0 1 014038857143 - -
Mt 5 7 0 1 o014 038 87 143 - Mt 5 7 00 0 0 1200 - - -
6 7 0 1 028 049 714 286 - 6 7 0 1 042053571429 - -
D1 17 00 0 0 100 - - 1700 0 010 - - -
Uoper 2 7 0 0 0 0 100 - - Lower 2 7 00 0 0120 - - -
&’ﬁ 37 00 0 0 100 ; ; P4 3700 0 0100 - - -
5 7 00 0 0 100 - - 5700 0 010 - - -
6 7 0 1 028 049 714 286 - 6 7 0 1 014038857143 - -
Total upper 70 0 1 0.071 026 929 7.1 - Total lower 70 0 1 0071026929 7.1 - -
1 7 0 0 0 0 100 - - 1700 0 0 10 - - -
2 7 00 0 0 100 - - 2700 0 0100 - - -
Upper 3 7 0 O 0 0 100 - - Lower 3 7 0 O O O 100 - - -
Rigt 5 7 0 1 014 038 857 143 - Rigt 5 7 0 0 0 0 100 - - -
s 7 0 2 o042 079 714 143 1;1. g 7 0 1 028049714286 - -
D2 1 7 0 0 0 0 100 - - 1700 0 0 1200 - - -
U 2 7 0 1 014 038 87 143 - L 2 700 0 0100 - - -
fpf‘ir 3 7 0 1 014 038 87 143 - E"‘ﬁr 3700 0 010 - - -
5 7 0 0 o0 0 100 - - U 5 7 0 1 028049714286 - -
6 7 0 1 014 038 87 143 - 6 7 0 1 014038857143 - -
Totalupper 70 0 2 0.1 035 914 71 14 Total lower 70 0 1 0071026929 71 - -
13 0 0 0 0 100 - - 1300 0 0 10 - - -
Ubper 2 3 0 1 033 058 667 333 - Lower 2 300 0 0100 - - -
Rﬁ’pht 3 3 0 1 033 058 667 333 - Mot 3300 0 0100 - - -
5 3 o 1 033 058 667 333 - 95 3900 0 o0 100 - - -
6 3 0 1 033 058 667 333 - 6 3 0 1 033058667333 - -
D3 1 3 0 1 033 058 667 333 - 1300 0 0120 - - -
Ubper 2 3 0 1 033 058 667 333 - Lower 2 300 0 0100 - - -
f;t 3 3 0 1 033 058 667 333 - ot 3 3 0 1 033058667333 - -
5 3 0 1 033 058 667 333 - 5300 0 0 100 - - -
6 3 00 0 0 100 - - 6 300 0 0100 - - -
Totalupper 3 0 1 027 044 733 267 - Total lower 30 0 1 0066025933 6.7 - -
D1: treatment time ranged from 1 -1.5 years, D2: treatment time ranged from 1.5-2 years,
D3: treatment time ranged from 2 -2.5 years.
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Table (2): Descriptive Analysis of White Spots of Female Group.

Frequency of Scores (%)

Frequency of Scores

W)
c Jaw Jaw (%)
sad g z 5§ § 8 ad § 25 5§ § 8
g' Sides = ’ =S 0 1 2 3 Sides = : = 0 1 2 3
1 6 00 0 0 100 - - - 1 60 0 o0 0 200 - - -
2 6 0 0 O 0 100 - - - 2 6 0 0 0 100 - - -
léﬁ’g;{ 3 6 0 1 017 04 833 167 . . I_Roi\g,]vr?tr 3 6 0 3 0512283 - - 167
5 6 0 0 0 0 100 - - - 5 6 0 1 067 04 833 167 - -
6 6 0 2 067 08 50 333 167 - 6 6 0 2 1 089333 333 333 -
D1 1 6 00 o0 0 100 - - - 1 6 0 o 0 0 1200 - - -
2 6 0 0 O 0 100 - - - 2 6 0 0 0o o0 100 - - -
ULpepfster 3 6 0 1 017 04 833 167 . . '-I‘_)g‘t” 3 6 0 1 033051663333 - -
5 6 0 0 O 0 100 - - - 5 6 0 1 067 04 833 167 - -
6 6 0 1 017 04 833 167 - - 6 6 0 2 067 081 50 333 167 -
Total Total
wper 60 0 2 011 037 90 83 17 - | /0 60 0 3 028064 80 133 5 17
1 17 0 1 0058 024 941 59 - - 1 70 o0 o o0 120 - - -
2 7 0 0 o0 0 100 - - - 2 70 o o o0 120 - @ - -
Upper 17 ) ) _ |Lower 17 0 _ _ ;
Right 3 00 © 0 100 Right 3 0 0 0 100
5 17 o 1 018 039 824 176 - - 5 170 1 0058024941 59 - -
6 17 0 3 059 0.79 52.9 41.2 _ 5.9 6 17 0 1 0.29 047 70.6 294 - -
D2 1 7 o0 0 o 0 100 - - - 1 170 o o0 o0 1200 - - -
2 17 0 1 0058 024 941 59 - - 2 70 o o o0 100 - - -
Upper 3 17 g o 0 0 100 - - - |Lower 3 17 0 o o o0 1200 - - -
Left Left
5 17 o 1 011 033 882 118 - - 5 170 1 0058024 941 59 - -
6 7 0 3 o082 101 471 353 59 1;. g 17 0 2 035060706235 59 -
Tol 0 3 018 o051 859 118 06 1g | [0l 170 0 2 0076029929 65 06 -
upper lower
1 8 0 1 025 046 875 125 - - 1 80 o o0 o0 1200 - - -
2 8 0 1 025 046 75 25 - - 2 80 90 o o0 1200 - - -
Lé?gﬁtr 3 8 0 1 012 035 875 125 - . LR‘}‘éVﬁtr 3 8 0 1 012035875 125 - -
5 8 0 1 012 035 875 125 - - 5 8 0 1 012 035875 125 - -
6 8 0 1 037 051 625 375 _ _ 6 8 0 2 05 0.75 625 25 125
D3 1 8 o0 1 012 035 875 125 @ - - 1 80 90 o0 0 1200 - - -
2 8 0 1 025 046 75 25 - - 2 80 9 o o0 100 - - -
Upper 8 } } Lower 8 0 ) )
Loft 3 0 1 012 035 875 125 Left 3 1 025046 75 25
5 8 0 0 o0 0 100 - - - 5 80 o o o0 1200 - - -
6 8 o0 1 012 035 875 125 - - 6 8 0 3 075103 50 375 - 125
Total Total 80 O 3 017 05 863 113 13 13
sper 80 0 1 016 037 838 163 - | lower

D1: treatment time ranged from 1 -1.5 years,

Table (3) shows a comparison of white
spots among teeth at each duration of time,
right dental side versus left, upper teeth
versus lower and male versus female in
each treatment duration time. There were
significant differences in the frequency of
white spots between teeth in upper and
lower right quadrant at duration (1) in fe-
male group, the first molar shows the
highest frequency of white spots followed
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D2: treatment time ranged from 1.5-2 years,
D3: treatment time ranged from 2 -2.5 years.

by the canine in the upper jaw. In the low-
er right quadrant the first molars were
most commonly affected followed by ca-
nines and second premolars. The females
show significantly higher white spots than
males. In duration (2) significant differ-
ence was found in the distribution of white
spot among teeth in the lower right and
left quadrant in females with the highest
frequency found at the lower first molars
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followed by second premolars. The upper
teeth showed significantly higher frequen-
cy of white spots than the lowers in fe-
males.

In duration (3) in male group the upper
arch shows significantly higher frequency

of white spots than the lower. In females
the lower left quadrant shows significant
difference in the distribution of white
spots among teeth and again the first mo-
lars were affected by white spots more
than other teeth followed by the canines.

Table (3 ): Comparison Of White Spot Among Teeth at each duration Of Time

Durations  Sex Dental arch sides N Chi-Square Z-value
Right 7 5.67 —
Upper Left 7 8.24 —
Rightvs. Left 14 — -0.46
Male nght 7 9.32 e
Lower Left 7 4 -
Right vs. Left 14 - -1.38
Upper vs. Lower 14 - 0
D1 Right 6 9.63* —
Upper Left 6 3.1 —
Right vs. Left 12 - -0.88
Female Right 6 10.37* -
Lower Left 6 7.08 -
Right vs. Left 12 - -0.14
Upper vs. Lower 12 - -0.158
Male vs. Female 13 — -2.109*
Right 7 5.76 —
Upper Left 7 212 —
Right vs. Left 14 — -0.36
Male Right 7 8.24 —
Lower Left 7 5.67 —
Right vs. Left 14 - -0.46
Upper vs. Lower 14 - 0
D2 Right 17 21.88 —
Upper Left 17 28.05 —
Right vs. Left 34 - -0.06
Female Right 17 16.66* -
Lower Left 17 16.72* -
Right vs. Left 34 — -0.21
Upper vs. Lower 34 - -2.14*
Male vs. Female 24 — -1.2
Right 3 1.27 -
Upper Left 3 1.27 —
Right vs. Left 6 — 0
Male Right 3 4 -
Lower Left 3 4 -
Rightvs. Left 6 — 0
Upper vs. Lower 6 - -2.06*
D3 Right 8 2.44 —
Upper Left 8 2.23 E—
Right vs. Left 16 - -0.9
Female Right 8 6.89 -
Lower Left 8 12.39* -
Right vs. Left 16 - -0.32
Upper vs. Lower 16 -— -0.37
Male vs. Female 11 — 0.27
*Significant Difference at P<0.05.
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Table (4) compare the frequency of
white spots between different durations in
male and female group, significant differ-
ence was found in the frequency of white

among different durations in male group
while no significant difference was found
in female group.

Table (4): Comparison of White Spot Among different duration Time

Durations Sex N Z-value
1,2,3 Male 200 0.4*
1,2,3 Female 280 0.92

*Significant Difference at P<0.05.

DISCUSSION

The result of this study showed that
there was an increase in white spot forma-
tion around orthodontic brackets when the
duration time of the treatment increased,
this result comes in agreement with Zava-
reh etal."® who found that duration of
treatment had a significant effect on the
occurrence of white spots. Likewise Tufek-
cia etal."® reported a sharp increase in the
number of white spot lesions during the
first 6 months of treatment that continued
to rise at a slower rate to 12 months.

The comparison of white spot among
teeth in each gquadrant showed that the first
molars were most affected by white spot
lesion followed by the canines and second
premolars. The high incidence of white
spots on first molars could be attributed to
the banding of these teeth and their role in
food accumulation and difficulties in main-
taining good oral hygiene on banded mo-
lars. The canines and second premolars
came in the second place regarding white
spots formation, this may be due to the
presence of hook at canine and premolar
brackets and the use of force accessories
such as elastic chains and coil springs aid-
ing in plague retention and lead to more
white spot formation in addition the pa-
tients usually concentrate their brushing on
anterior teeth more than posterior; this re-
sult comes in agreement with @gaard®
who found that the teeth most commonly
affected are molars, maxillary lateral inci-
sors, mandibular canines and premolars.
While Gorelick etal.“® found that the high-
est incidence of lesions was found at the
labio-gingival area of the maxillary lateral
incisors, and the lowest incidence was in
the maxillary posterior segment.

No sex difference was found in preva-
lence of white spot in duration Il and Il
while the females showed significantly

Al — Rafidain Dent J
Vol. 12, No2, 2012

higher white spot scores in duration | only.
Similarly Tarawneh and Hyasat®” found no
significant sex difference in white spot
formation. While Mizrahi®® found that in-
cidence of white spots formation was high-
er in males and he attributed this finding to
poorer oral hygiene in males.

CONCLUSION

The results of the study showed an in-
crease in the prevalence of white spots
formation as the duration of orthodontic
treatment increased. This finding should
encourage orthodontists to finish orthodon-
tic treatment with fixed appliances as soon
as possible to reduce the risk of white spots
occurrence. Since the buccal segments
were affected more than anterior segment,
the orthodontists should educate their pa-
tients to perform and maintain good oral
hygiene through proper brushing tech-
nigues including all teeth and not empha-
sizing on anterior teeth only.
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