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Evidence-based 
management of white 
spot lesions
A PEER-REVIEWED ARTICLE | by Logan Smith, DDS

Dental caries, a condition marked 
by an imbalance between demin-
eralization and remineralization, 
poses a significant challenge in 
oral health maintenance. The eti-
ology of caries involves the disso-
lution of enamel caused by organic 
acids produced by plaque bacteria. 
Fixed orthodontic appliances exac-
erbate this challenge by impeding 
conventional oral hygiene prac-
tices, leading to an increased car-
iogenic environment around orth-
odontic brackets and bands.1 As a 
consequence, the incidence of car-
ious lesions, particularly on facial 

surfaces of both anterior and pos-
terior teeth, escalates during treat-
ment with fixed orthodontic appli-
ances.1 These lesions, characterized 
by their early appearance as white 
opaque spots on the enamel, pose 
an esthetic concern and may un-
dermine the overall treatment out-
comes (figure 1).

WSLs have been defined as “sub-
surface enamel porosity from cari-
ous demineralization” that presents 
as “a milky white opacity … when lo-
cated on smooth surfaces.”2,3 Vari-
ous terms, such as initial enamel le-
sions or demineralized lesions, are 
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ABSTRACT
A white spot lesion (WSL) is an early-stage 
carious lesion that presents clinically as an 
area of increased whiteness and opacity in 
the enamel. WSLs may occur independently 
of orthodontic therapy as a result of poor 
oral hygiene; however, they are commonly 
associated with postorthodontic treatment 
outcomes. Around one half of orthodontic 
patients will develop one or more WSLs fol-
lowing orthodontic treatment. The best way 
to manage WSLs is to prevent them from 
forming in the first place. When this is not 
possible, dental health-care providers may 
use minimally invasive treatments such as 
microabrasion or resin infiltration to mini-
mize the effects of WSLs and restore opti-
mal esthetics.

EDUCATIONAL OBJECTIVES
Upon completion of this course, the dental 
professional should be able to:
1. Identify the etiological factors that con-

tribute to the development of white 
spot lesions

2. Explore evidence-based insights into 
the latest advancements in clinical ap-
proaches for the prevention of WSLs, in-
cluding remineralization techniques

3. Gain proficiency in the application of mini-
mally invasive procedures such as micro-
abrasion and resin infiltration for the ef-
fective treatment of existing WSLs

4. Acquire practical knowledge and strat-
egies that enable dental professionals 
to proactively address WSLs during and 
after orthodontic treatment, ultimately 
optimizing treatment outcomes and en-
hancing patient satisfaction
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used interchangeably with WSLs to 
describe early-stage carious lesions 
characterized by increased whiteness 
and opacity in the enamel.

Studies have shown that, by the 
conclusion of treatment, WSLs were 
observed in 30%–51% of patients un-
dergoing orthodontic treatment with 
fixed appliances.4-7 Nonorthodon-
tic patients may also develop WSLs. 
The prevalence for nonorthodon-
tic patients has been reported from 
0%–27%, depending on the tooth.7 
Since the prevalence of WSLs is sig-
nificantly higher in orthodontic pa-
tients, they are commonly associated 
with orthodontic treatment with 
fixed appliances.

In light of these challenges and 
the clinical implications associated 
with WSLs, understanding their eti-
ology, characteristics, and manage-
ment strategies becomes imperative 
in dental and orthodontic practice. 
This article aims to help the reader 
better understand WSLs, how to in-
corporate preventive measures, and 
provide minimally invasive treat-
ment modalities to address this com-
mon complication of fixed orth-
odontic therapy.

Preventing white spot lesions
Benjamin Franklin famously said, “An 
ounce of prevention is worth a pound 
of cure.” It is easier to prevent WSLs 
from occurring in the first place 
rather than repair the lesions after 
they have occurred. When it comes 
to preventing WSLs, different forms 
and doses of fluoride are the most re-
searched interventions. Other inter-
ventions have been studied in more 
recent research, which may show 
promise in preventing WSLs during 
orthodontic treatment.

Fluoride: Fluoride is the most com-
mon chemical agent in preventing 
carious lesions, so naturally it is also 
the most researched intervention in 
preventing WSLs during orthodontic 

treatment. Multiple systematic re-
views with meta-analysis confirm 
that fluoride toothpaste effectively 
prevents dental caries.8,9 Despite the 
clear, high-quality evidence that flu-
oride toothpastes are efficacious in 
preventing caries in the absence of 
fixed orthodontic appliances, the ev-
idence for using fluoride to prevent 
WSLs during orthodontic treatment 
is not as clear. Below is a summary 
of the findings from a recent system-
atic review with meta-analysis on the 
topic of various types of fluoride for 
preventing early tooth decay during 
fixed orthodontic treatment.10

The evidence regarding the effec-
tiveness of professional application 
of fluoride varnish (at 7,700 ppm or 
10,000 ppm fluoride concentration) 
every six weeks in reducing new 

WSLs among patients with fixed orth-
odontic braces is inconclusive based 
on two clinical trials.10 Similarly, one 
study suggests a low level of certainty 
regarding the efficacy of a 12,300 
ppm fluoride foam applied profes-
sionally every two months in reduc-
ing the incidence of new WSLs post-
fixed-orthodontic treatment.10

Regarding at-home fluoride prod-
ucts, one trial suggests that using a 
high fluoride (5,000 ppm) toothpaste 
throughout orthodontic treatment 
with fixed appliances may decrease 
the number of patients with new 
WSLs, albeit with low certainty.10 Ev-
idence is also insufficient to recom-
mend using fluoride-containing mate-
rials for attaching braces or intraoral 
fluoride-releasing devices. While such 
interventions have the potential to be 

FIGURE 1: (a) Mild and (b) severe clinical examples of white spot lesions
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effective by sustaining fluoride re-
lease and reducing patient adherence 
requirements, there is insufficient ev-
idence to support their effectiveness. 
Additionally, while fluoride mouth 
rinses combined with fluoride tooth-
pastes have effectively reduced caries 
in nonorthodontic patients, direct evi-
dence supporting their efficacy in re-
ducing WSLs during fixed orthodon-
tic appliance treatment is lacking.10

The evidence shows that fluoride 
is indeed effective in preventing car-
ious lesions from developing and pro-
gressing in patients not undergoing 
orthodontic treatment with fixed ap-
pliances.10 However, the highest qual-
ity level of evidence, the systematic 
review with meta-analysis, shows 
mixed results on the ability of vari-
ous forms of fluoride (i.e., varnishes, 
foams, toothpastes with increased 
concentrations, and even fluoride-re-
leasing orthodontic adhesives) to pre-
vent carious lesions from developing 
during orthodontic treatment and be-
coming WSLs. Of the fluoride inter-
ventions with low-quality evidence, 
the cost of materials and time spent 
applying these forms of fluoride 
make it unlikely that busy private 
practices and corporate orthodon-
tic offices would apply these inter-
ventions at every orthodontic adjust-
ment. Thus, fluoride alone cannot 
predictably be relied upon to prevent 
WSLs from forming during orthodon-
tic treatment, especially in a pediatric 
and adolescent patient population.

CPP-ACP: Another preventive op-
tion is casein phosphopeptide-stabi-
lized amorphous calcium phosphate 
complex (CPP-ACP). CPP-ACP’s mech-
anism of action is as follows: CPP pre-
vents demineralization by stabilizing 
phosphate and calcium ions, while 
ACP supplies these ions for remin-
eralization.11 WSLs occur when the 
rate of demineralization exceeds 
the rate of remineralization; thus, 
CPP-ACP should be an ideal tool for 

preventing WSLs.11,12

A recent in vitro study assessed 
how a resin-modified glass ionomer 
fluoride varnish (RMGIFV) com-
pared with a casein phosphopep-
tide-stabilized amorphous calcium 
phosphate complex fluoride varnish 
(CPP-ACPFV).12 The in vitro study also 
considered how acid etching the tooth 
surface before the application of CPP-
ACPFV may impact the potential for 
resisting demineralization, by mea-
suring changes in the enamel micro-
hardness and surface texture. The 
results of the study showed that both 
RMGIFV and CPP-ACPFV were more 
effective in preserving enamel mi-
crohardness than the controls. Thus, 
both may be good options for reduc-
ing the risk of WSL development for 
a minimum of 12 weeks (the in vitro 
study simulated 12 weeks of condi-
tions in an intraoral environment). 
Additionally, acid etching the enamel 
surface before applying CPP-ACPFV 
significantly improved the varnish’s 
effectiveness and prolonged its ef-
ficacy in minimizing alterations in 
enamel microhardness and sur-
face texture.12

The significant improvement in 
CPP-ACPFV effectiveness after acid 
etching may be explained by the im-
pact of the acid etch on enamel, fol-
lowed by the subsequent treatment 
with CPP-ACPFV. Acid etching on 
enamel removes inorganic and or-
ganic material on the enamel surface 
and exposes enamel crystals, which 
have a strong affinity for calcium and 
phosphate ions.12,13 The CPP-ACPFV 
provides an abundance of calcium, 
phosphate, and fluoride, which in-
creases enamel hardness and resis-
tance to demineralization from acid 
attacks.12,14,15 Thus, it is believed that 
acid etching prior to application of 
CPP-ACPFV encourages incorpora-
tion of fluoride ions deeper into the 
crystal lattice. This results in the 
formation of fluorohydroxyapatite 

(FHA), which exhibits a critical pH 
for demineralization below 4, con-
trasting with the critical pH of 5.5 
for hydroxyapatite (HA).14,15 If the 
results of this in vitro study can be 
replicated in an in vivo study or ran-
domized controlled trial, then acid 
etching followed by treatment with 
CPP-ACPFV at the orthodontic bond-
ing appointment, where braces are 
placed on teeth, may result in enamel 
that is more resistant to WSLs. How-
ever, since this is an in vitro study, 
one must keep in mind many limita-
tions to this study and its place on the 
lower quality end of the hierarchy of 
scientific research evidence pyramid.

Other preventive options: Other 
options for preventing WSLs from 
developing in orthodontic patients 
with fixed appliances include behav-
ioral techniques. In addition to us-
ing dentifrices with fluoride to en-
courage remineralization, patients 
need instruction on optimal diet 
and proper brushing techniques to 
keep their teeth free of bacteria and 
plaque around their brackets and 
wires. While these techniques also 
contribute to preventing WSLs, they 
are dependent upon patient compli-
ance.12 In fact, all of these preventive 
measures depend upon patient com-
pliance to some degree. Whether it 
is routinely brushing and flossing, 
or making regular orthodontic ap-
pointments to ensure that fluoride 
or CPP-ACP treatment can be applied, 
patient compliance is prerequisite to 
minimizing WSLs during treatment. 
Unfortunately, in a pediatric and ad-
olescent patient population—or even 
in an adult patient population—per-
fect compliance is never guaranteed.

Even in situations of perfect pa-
tient compliance with oral hygiene 
and the use of fluoride toothpaste 
around fixed orthodontic appliances, 
it may not be enough. How is this so? 
If the orthodontist or their assistant 
does not place enough orthodontic 
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adhesive on the bracket pad, it may 
leave a small void between the tooth 
surface and the bracket. Similar to 
interproximal areas and deep pits 
and fissures, plaque will find these 
voids, and the bacteria within the 
plaque will be able to flourish be-
cause it is impossible to mechanically 
debride in such a small crevice. Thus, 
it is essential that the contemporary 
dental health-care team provides 
means whereby WSLs can be effec-
tively treated.

Treating white spot lesions
Despite a patient’s best oral hygiene 
efforts, and despite a dentist’s best 
efforts to prevent demineralization 
via fluoride or CPP-ACP, WSLs may 
still develop, and dentists along with 
their teams need to be well-versed in 
the options for managing the unes-
thetic appearance of these lesions. 
Historically, the options for treating 
WSLs were limited to (1) using fluo-
ride to try to remineralize a lesion, or 
(2) waiting until it gets cavitated and 
then drilling and filling the cavity. In 
recent years, other techniques have 
proven to be effective in minimiz-
ing the effects of WSLs. In addition 
to remineralization, tooth whitening, 
microabrasion, and resin infiltration 
are alternative options for patients to 
heal their postorthodontic WSLs.

Remineralization: While reminer-
alization was discussed as a preven-
tive option, it remains a valid treat-
ment recommendation for treating 
WSLs. There is ample research on the 
topic of remineralization of WSLs. One 
randomized clinical trial compared 
the differences between fluoride gel 
alone, CPP-ACP alone, and CPP-ACP 
with fluoride over a 90-day period. 
The results of this study showed that 
CPP-ACP is a good alternative to fluo-
ride in terms of white spot remineral-
ization, and the best remineralization 
results were achieved when CPP-ACP 
was combined with fluoride.16

Another randomized controlled 
trial compared twice-daily brush-
ing with fluoride toothpaste alone 
to daily brushing plus application 
of fluoride varnish and daily brush-
ing plus twice-daily application of 
CPP-ACP. The results showed that the 
use of 1,000 ppm fluoride toothpaste 
twice daily effectively remineralized 
WSLs, whereas there was no statisti-
cally significant added benefit from 
adding fluoride varnish or CPP-ACP 
to the daily fluoride brushing.17

A prospective study compared 
CPP-ACP with fluoride rinse and 
found that CPP-ACP was more bene-
ficial than fluoride rinse for remin-
eralizing postorthodontic WSLs.18 Fi-
nally, a systematic review concluded 
that, based on the existing research 
on the topic, monthly use of fluoride 
varnish was the best supplemental 
treatment to remineralize WSLs and 
minimize the area of the lesion.19 The 
authors of that systematic review did 
not include CPP-ACP in their study 
and suggested that further research 
is necessary in order to better un-
derstand how to best treat post-
orthodontic WSLs.

Treatment with various forms of 
fluoride and CPP-ACP are important 
in remineralizing WSLs to prevent 
progression from demineralized 
enamel to a cavitated lesion. Never-
theless, the studies that discuss rem-
ineralization as a treatment rarely 
discuss the esthetic appearance of 
WSLs. Studies that analyzed whiten-
ing, microabrasion, and resin infiltra-
tion focus more on the esthetic man-
agement of WSLs.

Whitening: The available liter-
ature on the topic of whitening or 
bleaching teeth to treat WSLs has 
mixed results. Some studies report 
that whitening provides signifi-
cant benefits, while others suggest 
that whitening teeth may increase 
the contrast in the difference in the 
appearance of WSLs compared to 

healthy enamel, worsening the es-
thetic appearance.

In an in vitro study that analyzed 
extracted human teeth with existing 
WSLs, the authors compared the L-
value of teeth that underwent whiten-
ing with bleaching gel containing 10% 
carbamide peroxide with potassium 
nitrate and fluoride, applied for eight 
hours per day for 14 days, following 
the manufacturer’s instructions. 
The L-value corresponded to value, 
which is the most important charac-
teristic of tooth shade.20 The authors 
found that whitening treatment on 
the WSLs was able to mask 25% of the 
samples in the experiment.21

A case report suggested that whit-
ening teeth in a patient with post-
orthodontic WSLs may minimize the 
color difference between the healthy 
enamel and WSL. The tooth whiten-
ing was followed by resin infiltra-
tion, which yielded excellent esthetic 
results.22 Obviously, case reports 
have a sample size of one, so they 
are considered the lowest quality of 
evidence. On the opposite end of the 
hierarchy of evidence, a systematic 
review from one randomized con-
trolled trial and seven in vitro stud-
ies showed that treating WSLs with 
tooth bleaching can minimize color 
disparities between demineralized 
and healthy enamel. However, due 
to the low quality of evidence in the 
study, the authors concluded that 
there is not strong enough evidence 
for or against tooth whitening as an 
effective treatment method for man-
aging postorthodontic WSLs.23

Microabrasion: Microabrasion is 
a commonly used procedure to min-
imize the esthetic effects of post-
orthodontic WSLs. It involves the 
physical removal of the milky white, 
opaque enamel, resulting in a smooth, 
glossy surface.24 As per manufactur-
er’s instructions, a 6.6% hydrochlo-
ric acid slurry containing silicon car-
bide microparticles is applied to the 
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affected teeth, then a rubber prophy 
cup is used at a speed of 500 rpm for 
about 60 seconds.21,25 The slurry is 
rinsed from the teeth and the proce-
dure is repeated until satisfactory re-
sults are achieved. Several studies an-
alyzed the microabrasion technique 
and compared it against other WSL 

treatments. The results were more 
consistent than those for tooth whit-
ening, but some disparities in the re-
sults were noted between studies.

Two prospective studies, one ran-
domized controlled trial, and one in 
vitro study all agreed that the micro-
abrasion technique is effective for the 
cosmetic improvement of WSLs.18,26-

28 The in vitro study that reported 
esthetic improvement from micro-
abrasion also reported that after 

undergoing discoloration treatments 
to simulate conditions in the oral en-
vironment, the esthetic results of the 
microabrasion-treated teeth were 
not as stable as teeth that underwent 
resin infiltration.27

Another in vitro study reported that 
when comparing remineralization, mi-

croabrasion, and resin infiltration, mi-
croabrasion performed the worst in 
terms of esthetic improvements and 
caused an increase in color value fur-
ther away from healthy enamel.21

With the exception of one in vitro 
study, the body of literature supports 
microabrasion as an effective method 
for improving the esthetics of WSLs. 
Nonetheless, almost all of the stud-
ies included a caveat. Microabrasion 
was good at improving the esthetics 

of postorthodontic WSLs, but it was 
outperformed by resin infiltration in 
one way or another.

Resin infiltration: The resin infil-
tration technique consists of etching 
the affected teeth with 15% hydro-
chloric acid for two minutes, which 
increases enamel porosity. Then the 
teeth are rinsed with water for 30 
seconds and dried, after which 95% 
ethanol is applied to the WSL and 
air-dried. Then a highly viscous and 
highly penetrating resin infiltrant is 
applied on the WSL for three minutes 
and light cured for 40 seconds.21,25 Ad-
ditional layers of the resin infiltrant 
may be placed and light cured follow-
ing the recommended manufacturer’s 
guidelines as needed. The resin in-
filtrant stops the progression of de-
mineralization and creates a barrier 
against future acid attacks.25

Like microabrasion, there is a 
strong body of evidence that sup-
ports the effectiveness of resin infil-
tration for improving the esthetics of 
WSLs (figure 2). Unlike microabra-
sion and other techniques, the evi-
dence in favor of resin infiltration 
is consistent. One in vitro study, one 
prospective study, two randomized 
controlled trials, and one systematic 
review all reported statistically sig-
nificant results that resin infiltra-
tion appears to yield the best esthetic 
results for WSL improvement.20,21,25-28

In addition to improving the de-
mineralized lesion at the time of 
treatment, resin infiltration showed 
stability at six- and 12-months post-
treatment.20,26 Resin infiltration also 
showed stability against discolor-
ation treatment in an in vitro bovine 
enamel model.27 The systematic re-
view agreed with the results of all of 
the studies and stated that in terms 
of esthetic improvement, resin in-
filtration is currently the most ef-
fective and most predictable treat-
ment option.25

FIGURE 2: (a) Before and (b) after clinical example of patient treated with resin infiltration
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Evidence-based best 
clinical practice
Based on the evidence provided and 
discussed above, dental health-care 
providers always need to consider 
the quality of the level of evidence 
they are reading and be aware of any 
biases or conflicts of interest from 
the authors of studies.

Due to the high prevalence of 
WSLs, dental and orthodontic teams 
must focus on educating their pa-
tients on prevention via consistent 
oral hygiene practices with proper 
techniques and fluoride toothpaste. 
CPP-ACP may also be added to the 
routine, as long as the patient does 
not have a lactose allergy.

When WSLs develop even after 
best efforts to educate patients on 
prevention, the evidence suggests 
that resin infiltration will yield the 
best short- and long-term esthetic re-
sults to mask the lesions. Microabra-
sion will also improve esthetics, and 
it may be a less expensive and shorter 
procedure for the patient (depend-
ing on the extent of the lesion). Rem-
ineralization is the least invasive op-
tion, but it may not solve the esthetic 
problem.25 However, it is best to be-
gin with the least invasive options. 
Patients should be encouraged to try 
remineralization with either routine 
brushing with fluoride toothpaste or 
adding fluoride varnish or CPP-ACP 
to their routines.

If white spots remain a problem, pa-
tients may try bleaching or whitening 
to minimize the contrast between the 
demineralized and healthy enamel. If 
these two least invasive approaches 
leave patients with unesthetic white 

spots, then microabrasion or resin in-
filtration should be provided as treat-
ment options, and patients should be 
educated on the potential benefits of 
each treatment.
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E A R N  3  C E  C R E D I T S

What is the primary challenge in maintaining oral 
health in individuals with fixed 
orthodontic appliances?

A. Increased tooth sensitivity
B. Excessive enamel thickness
C. Impeded conventional oral hygiene practices
D. Enhanced plaque removal

2. Which term is used interchangeably with white 
spot lesions to describe early-stage 
carious lesions?

A. Demineralized lesions
B. Superficial stains
C. Advanced enamel cavities
D. Deep enamel erosion

3. What percentage of orthodontic patients may 
develop white spot lesions by the end 
of treatment?

A. 30%–51%
B. 10%–20%
C. 60%–70%
D. 80%–90%

4. What is the primary focus of this article?
A. Difference between white spot lesions 
and root caries
B. Characteristics, prevention, and 
management of white spot lesions
C. Prevention of dental caries through 
diet control
D. Dental hygiene maintenance for 
orthodontic patients

5. Which preventive measure is highlighted as 
the most common intervention for preventing 
white spot lesions during 
orthodontic treatment?

A. CPP-ACP
B. Fluoride
C. Whitening
D. Charcoal toothpaste

6. Which term is used to describe the appearance 
of white spot lesions on smooth surfaces 
of the enamel?

A. Subsurface enamel lucency
B. Milky white opacity
C. Superficial enamel demineralization
D. Deep enamel cavitation

7. What percentage of nonorthodontic patients 
may develop white spot lesions?

A. 0%–27%
B. 30%–47%
C. 50%–61%
D. None of the above

8. Which chemical agent is highlighted as a newer 
intervention in preventing white spot lesions 
during orthodontic treatment that may 
show promise?

A. CPP-ACP
B. Fluoride
C. Whitening
D. Charcoal toothpaste

9. What type of evidence suggested that acid 
etching prior to the application of CPP-ACP 
fluoride varnish significantly reduced white spot 
lesion development?

A. Systematic review with meta-analysis
B. Randomized controlled trial
C. In vitro study
D. Case report

10. What is the critical pH for demineralization for 
fluorohydroxyapatite?

A. 4
B. 5
C. 7
D. Above 8

11. Which preventive option for white spot lesions 
prevents demineralization by stabilizing 
phosphate and calcium ions while providing a 
supply of these ions for remineralization?

A. Chlorhexidine rinse
B. Fluoride varnish
C. CPP-ACP
D. Acid etch

12. What is the potential benefit of acid etching 
the enamel surface before applying CPP-ACPFV?

A. To decrease enamel microhardness
B. To reduce the efficacy of CPP-ACPFV
C. To increase enamel affinity for calcium, 
phosphate, and fluoride ions
D. To increase plaque buildup

13. What is essential to minimize white spot 
lesions during treatment?

A. Proper compliance with optimal diet and 
brushing techniques
B. Routine use of fluoride toothpaste
C. Keeping regular orthodontic appointments
D. All of the above

14. What may occur if there is insufficient 
orthodontic adhesive on the bracket pad?

A. Increased enamel microhardness
B. Reduced plaque buildup
C. Formation of tiny voids between the tooth 
surface and bracket
D. Decreased white spot lesion development

15. What does CPP-ACP encourage?
A. Demineralization
B. Remineralization
C. Acid attacks
D. Plaque buildup

16. Which option is not mentioned to prevent 
white spot lesions during treatment?

A. CPP-ACP in addition to fluoride
B. Dentifrices with fluoride
C. Proper brushing techniques
D. Regular use of chlorhexidine rinse

17. What is the critical pH for demineralization for 
hydroxyapatite?

A. 4
B. 5
C. 7
D. Above 8

18. Which is an option for both preventing and 
treating white spot lesions?

A. Remineralization
B. Whitening
C. Microabrasion
D. Resin infiltration

19. Which treatment method involves physical 
removal of the milky white opaque enamel?

A. Remineralization
B. Whitening
C. Microabrasion
D. Resin infiltration

20. Which technique stops the progression of 
demineralization and creates a barrier against 
future acid attacks?

A. Remineralization
B. Whitening
C. Microabrasion
D. Resin infiltration
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21. What type of evidence suggested that tooth 
whitening prior to resin infiltration yields 
excellent esthetic results?

A. Systematic review with meta-analysis
B. Randomized controlled trial
C. In vitro study
D. Case report

22. In what way is microabrasion more effective 
at improving esthetics than resin infiltration?

A. Better long-term esthetic stability
B. Less resistant to discoloration
C. Esthetics are closer to natural, 
healthy enamel
D. None of the above

23. Which technique involves applying a resin 
infiltrant on the white spot lesion for three 
minutes and light curing for 40 seconds?

A. Remineralization
B. Whitening
C. Microabrasion
D. Resin infiltration

24. Which treatment option is the least invasive, 
thus making it a good first option, but may not 
solve the esthetic problem of white spot lesions?

A. Remineralization
B. Whitening
C. Microabrasion
D. Resin infiltration

25. Which type of study provides the highest 
quality of evidence?

A. Systematic review with meta-analysis
B. Randomized controlled trial
C. In vitro study
D. Case report

26. What is the most important characteristic of 
tooth shade measured by the L-value?

A. Value
B. Brightness
C. Saturation
D. Contrast

27. What does CPP-ACP stand for?
A. Calcium phosphate peptide-acid
B. Casein phosphopeptide-stabilized 
amorphous calcium phosphate complex
C. Calcium peroxide phosphate-acid
D. Casein phosphate peptide-aluminum 
calcium phosphate

28. Patients with which allergy should avoid 
using CPP-ACP?

A. Lactose
B. Gluten
C. Peanuts
D. Shellfish

29. What type of acid is typically used for 
microabrasion?

A. 6% hydrofluoric acid
B. 15% hydrochloric acid
C. 6% hydrochloric acid
D. 95% ethanol

30. What treatment is considered the most 
effective and predictable for esthetic 
improvement of white spot lesions?

A. Remineralization
B. Whitening
C. Microabrasion
D. Resin infiltration
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