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ABSTRACT

BACKGROUND: White spot caries around braces is a common complication of orthodontic treatment. Numerous studies have
indicated varying levels of the effectiveness of preventive measures for patients with braces, particularly for patients with
noncarious enamel defects.

AIM: This study aimed to determine the effectiveness of the use of preventive agents around braces and in the area of noncari-
ous spots in patients with enamel defects at the stages of orthodontic treatment.

MATERIALS AND METHODS: The study involved 54 patients aged 14—18 years. All patients were divided into three groups.
Ingroup 1, patients were treated monthly with the area around the bracket and the spot with Fluorine-Lux for deep fluoridation.
In group 2, the enamel around the braces was fluoridated monthly with Fluorine-Lux varnish. Patients used R.0.C.S. toothpaste
for home hygiene (ProBrackets&0rtho). In group 3 (control group), patients received professional oral care twice a year accord-
ing to the standard regimen. Patients used fluoride toothpaste for oral care at home. Treatment lasted no more than 25 months.
The initial levels of hygiene, caries intensity, and enamel resistance in all groups were comparable.

RESULTS: After removing the bracket system, the intensity of the caries in group 1 significantly increased slightly to 13.75 + 1.12
(p > 0.01), and the “K” component increased to 2.91 + 0.38 (p > 0.01). After removing the orthodontic equipment, the intensity
of the carious process in group 2 was 12.23 + 1.34, with highly significant differences (p < 0.05), the “K” component was
3.42 + 0.19 (p < 0.05), and the number of teeth with noncarious defects was 4.19 + 0.06 (p < 0.05). The appearance of new
carious spots and cavity defects in teeth with noncarious enamel lesions that require treatment and filling were recorded.
In group 3, the intensity of dental caries after the removal of the orthodontic equipment was 18.21 + 0.16, with highly significant
differences (p < 0.05), the “K” component was 6.83 + 0.11 (p < 0.05), and the number of teeth with noncarious defects was
1.98 + 0.04 (p < 0.05). The appearance of new carious spots and cavity defects in teeth with noncarious enamel lesions requir-
ing treatment and filling were registered.

CONCLUSIONS: To prevent caries in the form of white spots on the teeth in patients with noncarious lesions during orthodontic
treatment, professional oral hygiene monthly with the removal of the arch wire is recommended. The most effective is the
combination of home oral hygiene using calcium-containing paste and monthly application of the drug Fluorine-Lux for deep
fluoridation around braces and in noncarious areas.
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Ha 3TanaX OPTOAOHTUYECKOro Jyie4yeHUA
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AHHOTALNA

AxtyanbHocTb. Kapuec B Buae benbix nsiteH BOKpYr bpeKeToB SBSETCA YacTbIM OCI0XKHEHWEM OPTOAOHTUYECKOTO IeYeHHS.
MHorouncneHHble uccnefoBaHUs CBUAETENBCTBYHOT O Pa3fIMYHOM YPOBHE 3MMEKTUBHOCTU NPOPUIAKTUHECKUX MEPONPUATUN
ANS NaLMeHToB ¢ bpeKeT-cucTeMaMK, 0CODEHHO NS NaLMEHTOB ¢ Ae(eKTaM1 3Manu HEKapUo3HOTo MPOMUCXOKAEHUA.

Lenb. Onpenenntb 3heKTMBHOCTL MCMOb30BAHNUA CPEACTB MPOQUNAKTUKM BOKPYr bpeKkeToB M B 06M1aCTM HEKapMO3HBbIX
MATEH Y NALMEHTOB C AedeKTaMW IMaM Ha 3Tanax OPTOAOHTUYECKOTO JIeYEHMS.

Matepuanbl U Metogbl. B uccnenoBaHum npuHanM yyactue 54 nauvenTta B BospacTe oT 14 po 18 net. Bce nauueHThbl
Bbinn paspenensbl Ha 3 rpynnbl. MaumeHtam 1-i rpynnbl exemMecsyHo NpoBoAMIKM 06paboTKy 30HbI BOKpYr bpekeTa u nsT-
Ha npenapaToM «®Top-mioke» ansa rnybokoro ¢TopupoBaHus. llaumeHTaM 2-i rpynnbl eXeMecsyHo NpOBOAWIM (TopU-
poBaHWe 3Manu BOKpYr bpekeToB nakoM «DTop-noKe». [MaumeHTbl MCNoNb30Banu Ans AOMalUHel rurveHbl 3ybHyl nacty
«R.0.C.S. ProBrackets&0rtho». MauneHtam 3-i1 rpynnbl (fpynna KOHTPOSsA) NpOBOAMAM NPOGhECCUOHANBHYI0 TUIMEHY NOIOCTH
pTa 2 pasa B rof N0 CTaHAApPTHOM cxeme. aumeHTbl UCnonb3oBany A4S AOMALUHEN TMrueHbl 3yBHy nacty ¢ GTopuaoMm.
JleueHune nposoamunock He 6onee 25 Mec. HayanbHbIiA YpOBEHb MUrMEHbI, MHTEHCMBHOCTM Kapueca U Pe3nUCTEHTHOCTU 3Maiu
BO BCeX rpynnax 6bli1 conocTaBuM.

PesynbTathl. Mocne cHATMS BpeKeT-CUCTEMBbI MHTEHCMBHOCTL Kapueca B 1-ii rpynne MauMeHToB LOCTOBEPHO YBenU4Mnach
HesHauuTenbHo Ao 13,75 + 1,12 (p > 0,01), koMnoHeHT «K» yBenuumncsa go 2,91 + 0,38 (p > 0,01). Mocne cHATUA OpTOLOH-
TUYECKON TEXHUKM MHTEHCMBHOCTb KapMO3HOM0 MpoLecca y nauneHToB 2-i rpynnbl coctauna 12,23 + 1,34, npu BbICOKOI
A0CTOBEpHOCTU pasnuumi (p < 0,05) KoMnoHeHT «K» — 3,42 + 0,19 (npu p < 0,05), KonnuecTBo 3y6OB C HEKApUO3HLIMM
Aedektamm coctasuno 4,19 + 0,06 (npu p < 0,05). 3apeructpupoBaHo NosiBNEHWE HOBbIX KapuO3HbLIX MATEH, a TaKXKe B 3y-
6ax ¢ HeKkapMo3HbIMM MOPAXEHUsIMU 3Manu MOMOCTHBIX AedeKToB, Tpebylowmx feyeHus 1 naombupoBanus. Y naumeHToB
3-/ rpynnbl MHTEHCMBHOCTL Kapueca 3y00B MOCNe CHATUA OPTOAOHTUYECKOW TexHMKM coctaBuna 18,21 + 0,16 npu Bico-
Kol poctoBepHocTW pasnunumin (p < 0,05), KomnoHeHT «K» — 6,83 £ 0,11 (npu p < 0,05), KonnyecTBO 3yD0OB C HeKapMo3-
HbiMU aedekTamm coctasuno 1,98 + 0,04 (npu p < 0,05). 3apernucTpupoBaHo NosBNEHUE HOBLIX KapMUO3HBIX MATEH, a TaKKe
B 3ybax C HEKapMO3HLIMU NMOPAXKEHNUAMM 3ManK NOSBNEHWE NONOCTHBIX LedEKTOB, TPEBYIOLLMX NIeUeHns U NIOMBMPOBaHKS.
BoiBoabl. [Ina npodunakTvku Kapueca B BuAe benbix nATeH Ha 3ybax y MauMeHTOB C HEKAPUO3HBIMU MOpaeHUsMK 3y6oB
Mpy OPTOLOHTUYECKOM JleYeHUM LieniecoobpasHo NpoBoauUTb NPOQEeccHoHanbHY TUreHy NomaocTy pTa eXXeMecsyHo Co CHA-
TMeM ayru. Hanbonblueit addeKTnBHOCTBI0 06nafaeT coyeTaHne AOMaLLHel M1reHbl NOIOCTU pTa € UCMO/b30BaHNEM Kallb-
LMAcoaepKaLLeil MacTbl M HaHECEHUS exeMecsyHo npenaparta «PTop-noKe» Ans riybokoro hTopupoBaHUs BOKPYr bpekeToB
1 B 00/1aCTU HEKapWO3HbIX MATEH.

KnioueBble cnoBa: npodunakTuka Kapueca; bpeKeT; OpTOAOHTUYECKOE NeYeHue; benble NATHA IManu; LeeKTbl IMany;
rnybokoe ¢pTopupoBaHme.
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BACKGROUND

Despite advances in orthodontic treatment over the
past 20 years, the development of dental caries such as
white spots around braces remains a problem. The inci-
dence of white spots, based on post-treatment evalua-
tions, ranges from 0% to 97%. Five risk factors for the
development of dental caries in the form of white spots
during treatment have been identified: treatment dura-
tion >36 months, teeth without fluorosis, poor oral hy-
giene, poor oral hygiene after the installation of fixed
appliances, and presence of enamel defects [1-4]. Dental
caries are prevalent in the general population, with re-
ports indicating that 20%-80% of people worldwide have
enamel defects. Patients with such defects often require
orthodontic treatment. The wide range of enamel defects
reported is mainly due to the inclusion criteria for what
constitutes an enamel defect, such as enamel hypoplasia
or its absence, discoloration indicating hypomineraliza-
tion, fluorosis, and caries. Environmental exposure and
genetic changes can impair enamel development. Patho-
logical conditions such as fever, infection, trauma, satu-
ration changes, antibiotic therapy, and other factors can
adversely affect amelogenesis. The enamel phenotype
resulting from different types of damage during amelo-
genesis varies depending on the type of stress, dura-
tion, and intensity of exposure. Short-term environmen-
tal stressors such as fever often cause localized enamel
defects, whereas chronic stressors such as increased
fluoride exposure are more likely to be associated
with generalized defects [5-10]. When treating pa-
tients with enamel defects who require orthodontic treat-
ment with fixed appliances, planning for caries prevention
programs considering the enamel structure is important.

Numerous studies have evaluated the effective-
ness of methods to prevent white enamel spots during
orthodontic treatment. The development of fluoride ma-
terials for braces is currently underway. Oral hygiene
must be maintained using high-fluoride toothpaste and
professional preventive products. The combined use of
fluoride, hydroxyapatite, and calcium compounds has
been a recent topic of debate [11-22]. Studies have
confirmed the effectiveness of deep enamel fluoridation
[23-29].

The aim of this study was to determine the effec-
tiveness of prophylaxis around brackets and in noncari-
ous spots during orthodontic treatment in patients with
enamel defects.

MATERIALS AND METHODS

The study enrolled 54 patients aged 14-18 years, who
were divided into three groups. Each group was offered a
choice among the three caries prevention algorithms to
determine which was the most acceptable.
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Group 1 consisted of 20 patients with a mean age
of 16.5 years and a hygiene index was 64.32% + 8.92%.
This group presented with noncarious spots. After the
installation of the bracket system, all patients re-
ceived monthly professional oral hygiene. Subsequently,
“Fluorine-Lux” (TechnoDent, Russia) was applied around
each bracket and on all enamel defects for deep fluorida-
tion. The enamel was first impregnated with a liquid con-
taining magnesium hexafluorosilicate and slightly dried
to increase the concentration. Then, it was treated with
calcium hydroxide suspension. This interaction resulted
in the formation of insoluble crystalline salts of mag-
nesium and calcium fluorides in a silicic acid gel, which
trapped the crystals in the enamel defects around the
bracket or adhesive.

Patients were advised to use ROCS ProBrackets & Ortho
toothpaste twice daily for home oral hygiene. Group 2
included 18 patients with a mean age of 16.8 years and
a hygiene index of 62.57% + 7.16%. This group pre-
sented with noncarious spots. After the installation of
the bracket system, all patients received monthly pro-
fessional oral hygiene. Subsequently, the “Fluorine-
Lux” varnish (TechnoDent, Russia) was applied around
each bracket (bracket glue) and on all enamel defects.
The varnish contains calcium fluoride, sodium fluoride,
aminofluoride, and a film-forming agent in a volatile sol-
vent. Patients were advised to use ROCS ProBrackets &
Ortho toothpaste twice daily for home oral hygiene.

Group 3 included 16 patients with a mean age of
16.4 years and a hygiene index of 66.34% + 6.53%.
This group had noncarious spots. After the installation of
the bracket system, professional oral hygiene was per-
formed every 6 months, followed by fluoride varnish ap-
plication. The patients used toothpaste containing mono-
fluorophosphate twice daily for home oral hygiene.

Oral cavity sanitation was performed in all patients
before and during the installation of the bracket system
and the stages of treatment. The average treatment period
was no longer than 30 months. Caries intensity was as-
sessed after oral cavity sanitation. The “D” component in-
cluded caries in staining stage K02.0. Noncarious enamel
defects, classified in ICD10 under codes K00.4 and K00.5,
were also noted. Patients with confirmed diagnoses of
dental fluorosis (K00.30) were excluded according to
the criteria. The differential diagnosis between carious
and noncarious stains was made using vital staining and
fluorescence diagnostics after plaque removal. If staining
was not detected and porphyrin fluorescence was absent,
enamel defects (K00.4 and K00.5) were noted. If staining
was detected and porphyrin fluorescence was present,
caries (K02.0) was noted. Methylene blue solution was
used for staining, and VistaCam was used to determine
fluorescence (Figs. 1 and 2).

The oral hygiene index was determined by stain-
ing teeth with an indicator and counting the number of
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Fig. 1. Spot without signs of demineralization; enamel hypomine-
ralization of noncarious origin (postnatal hypoplasia, K00.4)

Puc. 1. MaTHo Be3 npu3HaKoB AeMUHepanu3aLum — runoMmHe-
panu3aums 3Manu HeKapuo3HOro NPOUCXOXAeHMUs (MoCTHaTanbHast
runonnasuga K00.4)

stained surfaces of all teeth using the Hygiene Efficiency
Index (O’Leary, 1967). The proportion of stained surfaces
to the total number of tooth surfaces was then calculated
as a percentage. Enamel resistance was measured using
the test of enamel resistance (TER-test) (Okushko V.R.,
Kosareva L.1., 1984).

Test procedure: A drop of 1% hydrochloric acid solu-
tion was applied to the cleaned and dried vestibular sur-
face of the premolar enamel using a microcapillary at the
center for 5 s. After the removal of the acid, a 1% aque-
ous solution of methylene blue was applied to the etched
areas using a microcapillary. The staining intensity was
evaluated using a 10-field typographic shade scale for
blue with a colorimetric gradation of saturation ranging
from 10% to 100%. To interpret the results, the staining
intensity indicates the level of tooth enamel resistance
to acidic factors. If the staining intensity is <30%, the
tooth enamel is resistant to these factors. If the staining
intensity is between 30% and 60%, the tooth enamel has
a moderate degree of resistance to acidic factors. If the
staining intensity is >60%, the tooth enamel is unstable
under the influence of acids. The indices were registered
twice, i.e., before the installation of the bracket system
and after its removal.

Statistical data were processed using the Statistica 12.0
program.

RESULTS

The hygiene index was not significantly different before
the installation of the bracket system and after its remov-
al in the three groups. However, the hygiene index values
before and after treatment were significantly different,
indicating a significant improvement in the oral hygiene
of all patients (Table 1). The populations being compared
exhibited a normal distribution. Differences between the
groups were not significant (p > 0.01). However, signifi-
cant differences in the hygiene index were noted before
and after the removal of the braces (p < 0.05).

DOl https://doi.org/10.17816/uds624386

Fig. 2. Stain with signs of demineralization in the subsurface layer
(caries, K02.0)

Puc. 2. llaTHo c npu3HaKkamn AeMWHepanu3auuu B NOAMOBEPX-
HocTHOM croe (Kapuwec K02.0)

In the assessment of tooth enamel resistance in
group 1, the hygiene index values were 42.32% + 4.35%
and 43.98% + 2.11% before and after treatment. The dif-
ference was not significant (p > 0.01) (Table 2).

In group 2, the enamel resistance rate before treat-
ment was 38.93% + 4.17%, which significantly increased
to 49.48% + 5.09% after brace removal. In group 3,
the TER-test value was 44.02% + 4.38% before treat-
ment, which significantly increased to 67.38% + 3.21%
after the removal of the bracket system (p < 0.05).
Before the installation of the bracket system, no sig-
nificant differences in the TER-test values were found
among patients in all groups. After treatment, enamel
resistance in group 3 decreased significantly compared
with the initial values, whereas groups 1 and 2 did not
experience significant changes in TER-test values.

In this study, no patients had cavitated carious defects
because their oral cavities were sanitized before brace
system placement. The “D” component included caries
in the staining stage (K02.0). Enamel defects were clas-
sified as K00.4 and K00.5. Importantly, the intensities
of caries and noncarious lesions before treatment were
comparable among the three groups and did not show
significant differences.

Before placing the bracket system in group 1,
the caries intensity was 11.42 + 1.08. Carious stains
were recorded at 2.42 + 0.05 and noncarious stains at
5.52 + 0.03.

After the removal of the bracket system, the inten-
sity of caries in this group significantly increased to
13.75 + 1.12 (p > 0.01), and the “D" component increased
to 2.91+0.38 (p>0.01). The number of teeth with
enamel defects remained the same, which may indicate
a stable situation regarding dental caries in the area of
enamel defects of noncarious origin (Table 3).

In group 2, the intensity of dental caries before orth-
odontic treatment was 10.98 + 0.25, and the number of
teeth with noncarious defects was 6.19 + 0.09. After the
removal of orthodontic appliances, the intensity of the
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Table 1. Hygiene index of the patients in the study groups
Tabnuua 1. ViHLeKc rurmeHbl y NauMeHToB rpynn UcCiefoBaHus
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0'Leary hygiene index, %

Determination period

Group 1 Group 2 Group 3
Before bracket 64.32 £8.92 62.57 £7.16 66.34 % 6.53
placement
After treatment 34.45 + 6.31 38.73 £ 6.97 35.84 +7.28
Table 2. Resistance of tooth enamel by the test of enamel resistance in the study groups
Tabnuua 2. Pe3ncTeHTHOCTbL 3Manm 3y60B no TIP-TecTy y NaumMeHToB rpynn ucciesoBaHms
o . ERT, %
Determination period
Group 1 Group 2 Group 3
Before bracket 4232 + 4,35 38.93 + 4.17 44,02 + 4.38
placement
After treatment 43.98 + 2.11 49.48 +5.09 67.38 + 3.21
Table 3. Intensity of caries in dynamics in two study groups
Ta6nuua 3. NHTEHCMBHOCTL Kapueca B AMHAMUKE Y ABYX Py UCCNeL0BaHus!
Study groups D (K02.0) F IEN DMF ED (K00.4, K00.5)
Group 1
Before bracket placement 2.42£0.15 9.34 £ 0.09 - 11.42 £1.08 5.52 £ 0.03
After brace removal 2.91+0.38 10.87 + 0.11 - 13.75+1.12 5.52 +0.03
Group 2
Before bracket placement 2.34 +0.02 8.96+0.18 - 10.98 + 0.25 6.19 +0.09
After brace removal 3.42+0.19 9.27 £0.12 1223+ 1.34 4.19 +0.06
Group 3
Before bracket placement 6.12£0.10 8.09 £ 0.1 - 11.25 £ 0.09 6.09 +0.02
After brace removal 6.83£0.11 12.12 £+ 0.08 - 18.21 £ 0.16 3.98 + 0.04

Note: D, decayed teeth; M, missing teeth; F, filled teeth; ED, enamel defects.

carious process in group 2 significantly increased to
12.23 £ 1.34 (p < 0.05), and the number of teeth with
noncarious defects significantly decreased to 4.19 + 0.06
(p < 0.05). The “D" component also increased significantly
to 3.42 £ 0.19 (p < 0.05).

In group 3, the intensity of dental caries before orth-
odontic treatment was 11.25 + 0.09, the “D” component
was 6.12 + 0.10, and the number of teeth with noncarious
defects was 6.09 + 0.02. After the removal of orthodontic
appliances, the intensity of the carious defects increased
significantly to 18.21 + 0.16 (p < 0.05), the “D” compo-
nent increased to 6.83 + 0.11 (p < 0.05), and the number
of teeth with noncarious defects decreased to 3.98 + 0.04
(p < 0.05).

New carious spots were detected along with cavitated
defects that required treatment and filling in teeth with
noncarious enamel lesions.

DOl https://doi.org/10.17816/uds624386

CLINICAL CASE. PATIENT WITH
ENAMEL HYPOPLASIA BEFORE
AND AFTER TREATMENT

Patient M, a 15-year-old girl, was diagnosed with me-
sial occlusion, retention of teeth 4.3 and 3.3, postnatal
systemic enamel hypomineralization, and celiac disease
(gluten enteropathy), as shown in Figure 3.

Before bracket system placement, the decayed/
missing/filled teeth (DMF) index was 4, the TER value
was 44%, the hygiene index was 58%, and noncarious
spots were present in 24%. The treatment period was
25 months. After removing the bracket system, the DMF
index was 5. The TER-test value and the hygiene index
were 46% and 43%, respectively. In addition, noncarious
spots were observed in 24% of the cases.
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Fig. 3. Patient M.’s teeth before (a) and after (b) treatment
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Puc. 3. ®otorpaduu 3y6oB naumenta M. o (@) 1 nocne (b) neyexus

CONCLUSIONS

To prevent white spots in patients with noncarious
lesions during orthodontic treatment, monthly profes-
sional oral hygiene with arch removal is recommended.
The most effective approach is to combine home oral hy-
giene with a calcium-containing paste and monthly ap-
plication of Fluorine-Lux (TechnoDent, Russia) for deep
fluoridation around the brackets and in the area of the
noncarious spots.
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