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Abstract
Orthodontic treatment of dentofacial deformities i1s carried out using removable
and fixed appliances that affect the oral environment and increase the risk of dental

caries in hard tissues.

Objective
To comparatively assess oral hygiene and the prevalence of dental caries during

orthodontic treatment using removable and fixed appliances.

Materials and Methods

Twenty patients aged 18 to 35 years were examined: 10 patients in Group 1 were
treated with aligners, and 10 patients in Group 2 were treated with braces. Oral
hygiene was evaluated using the Green-Vermillion (OHI-S) index, and the
condition of carious, restored, and extracted permanent teeth was assessed before

and after 12 months of orthodontic treatment.

Results
Before orthodontic treatment, the OHI-S index was 0.87 & 0.68 in Group 1 and 0.9
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+ (0.75 in Group 2. After 12 months, deterioration of oral hygiene parameters was
more pronounced in Group 2, treated with fixed appliances: OHI-S index reached
1.99 £+ 0.8. The DMF index before treatment was 7.2 = 1.33 in Group 1 and 7 +
1.47 in Group 2. After 12 months, patients treated with braces (Group 2) showed
an increase in DMF index to 13.7 + 1.79, while in Group 1 the DMF index

remained nearly unchanged at 8 + 1.26.

Conclusion
In patients with high susceptibility to caries and non-carious lesions of dental hard
tissues, treatment with removable appliances is preferable to prevent the

development of complications.

Keywords: enamel, remineralization, white spot lesions, orthodontic treatment,

braces, appliances, oral hygiene indices

Bansinue OPTOAOHTHYECCKOI0 JICHCHHUSI HAa TBEPAbLIC TKaHH 3y60B u
leO(l)I/I.]IaKTI/IKa OCJI0KHEHM I Y HnanmueHToB C 3Y60‘leJIIOCTHO-JII/IIIeBbIMI/I

aegopManUAMHU

AHHoTanusi:  OpTOAOHTHMYECKOE  JICYCHHE  3YyOOYEIIIOCTHO-JIUIEBBIX
nedopMalyii MPOBOJUTCA C UCIOJb30BAaHUEM ChEMHBIX U HECHEMHBIX aIlapaTos,
KOTOpbIE BIIMSAIOT HA COCTOSHHME IIOJOCTH PTa M MOBBIMIAIOT PUCK Pa3BUTHS

Kapueca B TBCPAbIX TKAHAX.

Hean: IIpoBecTH CpaBHUTENBHYIO OIEHKY THUTHEHBI TIOJIOCTH pTa U
pacpoCTpaHEHHOCTH Kapueca 3yOOB BO BpeMsi OPTOJOHTHYECKOTO JICUCHHUS C

HUCIIOJIb30BAHUCM CbECMHLBIX U HCCHbECMHBIX aIlllapaTOB.

Marepuanabsl u Metroabl: bbuio oOcnenoBaHO JBajlaTh MAIMEHTOB B

Bo3pacte oT 18 mo 35 ner: 10 maumentam u3 1-il rpynnbl ObUIM YCTaHOBJIEHBI
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smaitHepbl, a 10 manuentaMm w3 2-i rpymnmbl - OpekeTbl. ['mruena momocTu pra
OLIEHMBAJIaCh C HCMOJb30BaHUEM HHAeEKca [‘puna-Bepmmimuona (OHI-S), a
COCTOSIHUE KapHO3HBIX, BOCCTAHOBJIEHHBIX M YJIaJICHHBIX ITOCTOSIHHBIX 3yOOB

OIIEHUBAJIOCH JI0 U Tociie 12 Mecs1eB OpTOJOHTUYECKOTO JICUCHHUS.

PesyabTatel: [lo oproponTuueckoro Jyieuenuss unaekc OHI-S cocransan
0,87 = 0,68 B 1-i1 rpynne u 0,9 £ 0,75 Bo 2-ii. Uepes 12 mecsieB yxyalleHUe
noKasarejieil TUTHEeHbl MOJOCTH pTa Obulo OoJiee BBIPAXXEHHBIM BO 2-i TpymIe,
noyyuaniiei cranronapuele anmnapatsl: uHaekc OHI-S noctur 1,99 + 0,8. Uuaekc
DMF no neuenus cocrasnsin 7,2 +£ 1,33 B 1-ii rpynne u 7 £ 1,47 Bo 2-i1. Uepes 12
MECSIIEB Yy MalMEeHTOB, MOJyd4aBIIUX Opekersl (2-s1 rpynmna), uHaekc DMF
yBenuuuicsa no 13,7 +£ 1,79, B Tto Bpemsa kak B l-it rpymme unaexkc DMF

MPAKTUYECKHA HE U3MEHMIICS U cocTaBui 8 + 1,26.

BI)IBOI[: vy IIanucHTOB C BBICOKOM MpCaApPaCIIONOKCHHOCTBIO K KapHuCCy U
HCKApPHO3HbIM IMOPAXKCHUAM TBEPABIX TKaHeH 3y60B npeAnOYTUTCIbHES JICUHCHUC

ChEMHBIMH aIapaTaMu, YTOOBI MPEJOTBPATUTH PA3BUTHE OCIOKHEHU.

KiloueBble  cioBa:  sManb, peMHHEpaiu3auus, Oeible  TSATHA,
OPTOJOHTHUYCCKOE JICUCHHE, OPEKEThI, aIllapaThl, IOKa3aTeId TMTUEHBI IOJOCTH

pra.

Introduction

Orthodontic treatment of dentofacial deformities is performed using removable and
fixed appliances, which affect the mineral environment of dental hard tissues and
create additional retention sites for plaque accumulation. Poor oral hygiene
disrupts the microbiological balance, increasing the risk of dental caries and
exacerbating existing non-carious and carious lesions.

Enamel is the hardest and most mineralized tissue in the human body, consisting of

95% mineral components, 3.8% water, and 1.2% organic matter. The mineral

"IxkoHomMuka u couuym' Ne2(141) 2026 www.iupr.ru



component is mainly calcium hydroxyapatite, forming enamel prisms. The
orientation of enamel prisms is not uniform: in the cusps and incisal edges of
permanent teeth, they are vertical; in the middle of occlusal surfaces, they are
oblique; and in the cervical region, they are parallel to the root. This orientation
provides mechanical resistance to masticatory load.

Enamel thickness varies across the tooth surface: maximal thickness (up to 2.5
mm) occurs at the incisal edges of anterior teeth and the occlusal surfaces of
premolars and molars; the minimal thickness is observed at the enamel-cementum
junction. Additionally, aprismatic enamel layers of 20-30 um thickness can be
found in the cervical region and in pits and fissures. The superficial enamel layer is
more mineralized and less permeable than the subsurface layer, providing greater
resistance to dissolution. Nevertheless, orthodontic procedures can cause
irreversible damage to the enamel surface.

Enamel damage can occur at any stage of orthodontic treatment: acid etching,
bracket bonding and debonding, and removal of residual adhesive. The process of
enamel etching with orthophosphoric acid was first proposed by Buonocore in
1955. Application of 37% orthophosphoric acid dissolves the cores and boundaries
of enamel prisms. The optimal etching time for bracket bonding is 30 seconds. The
demineralization effect increases with prolonged acid exposure. Fluoridated
enamel (2—4 pm surface layer) is highly resistant, tolerating etching for up to 3
minutes. In cases of dental fluorosis, etching should last 75-90 seconds, with
longer durations for more severe fluorosis.

Acid etching dissolves approximately 5-10 um of hydroxyapatite crystals,
allowing micro-mechanical bonding of adhesive to enamel. The bond strength
depends not only on acid concentration and exposure time but also on bracket
placement, occlusal forces, and type of orthodontic appliance. Acid etching
produces by-products such as monophosphate and calcium sulfate, which must be
thoroughly rinsed to prevent enamel decalcification and necrotic damage to

periodontal tissues.
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Self-etch primers are recommended to prevent complications in areas with
hypomineralization. These primers contain methacrylated phosphoric acid esters,
which dissolve calcium ions in hydroxyapatite and neutralize acid during
polymerization, reducing demineralization depth. Flemming et al. (2022) showed
that self-etch primers reduce bracket bonding time on upper and lower jaws by an
average of 8 minutes.

Fixed appliances complicate individual oral hygiene and increase retention sites for
plaque. Moroz & Petrova (2021) reported a mean Fedorov—Volodkina hygiene
index of 2.7 £ 0.4 in patients 10—14 days after placement of fixed appliances. Poor
oral hygiene during orthodontic treatment increases risk for enamel -caries,
gingivitis, periodontitis, and alveolar bone resorption.

Both removable and fixed appliances alter oral microbiota composition. Petrova &
Saunina (2018) noted an increase in cariogenic microorganisms, including
streptococci and lactobacilli, after bracket placement. Traditional brackets with
elastic and metal ligatures disrupt microbiological balance more than aligners.
High moisture and temperature weaken polyurethane ligatures, facilitating
microbial colonization. Microbiological changes are generally short-term, with
normalization within 3—4 months.

Fixed appliances also reduce oral immune resistance, decreasing lysozyme, IL-1p3,
IL-4, and secretory IgA levels, as well as salivary calcium ion concentration,
increasing caries risk.

White spot lesions are the most common complication during orthodontic
treatment, often appearing within one month after fixed appliance placement.
Chapman et al. (2020) reported frequent demineralization in upper lateral incisors.
Risk factors for initial caries in orthodontic patients include age, poor oral hygiene,
high intake of fermentable carbohydrates, enamel structure defects, and genetic
predisposition.

Non-invasive treatment methods have proven the reversibility of enamel damage.
Early detection and management of white spot lesions during orthodontic diagnosis

are critical, especially in populations with high caries prevalence. In Saint
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Petersburg, 83.4% of children aged 3-18 were affected by caries, with 54.8%
showing decompensated forms (Kuzmina et al., 2020).

Studies show that the risk of white spot formation is higher with conventional
fixed techniques, while aligner treatment minimizes initial enamel
demineralization. Aligner therapy is increasingly popular due to digital
visualization, high accuracy, and reduced treatment time. Buschang et al. (2019)
reported that only 1.8% of aligner-treated patients developed white spot lesions,
mainly in cervical and interproximal areas.

White spot lesions significantly impair aesthetic outcomes. Microstructural
disruption reduces enamel strength. In patients at high risk of caries, prophylactic
measures should be implemented to maintain enamel mineral balance during

orthodontic treatment.

Objective
To compare oral hygiene and the prevalence of dental caries over 12 months in

patients undergoing treatment with removable and fixed orthodontic appliances.

Materials and Methods
Twenty patients aged 18-35 years were divided into two groups based on the
appliance type: Group 1 (n=10) with removable aligners, Group 2 (n=10) with
fixed braces. All patients had distal occlusion and no prior orthodontic treatment
history. The study was conducted at the Scientific-Practical Dentistry Center,
Bukhara State Medical Institute.

OHI-S and DMF indices were assessed before treatment and after 12 months.
Diagnostic intraoral photos were taken using retractors and mirrors. Unstimulated
saliva microbiology analysis was performed before treatment and after 12 months

in both groups.

Results and Discussion

Pre-treatment OHI-S indices were 0.87 &+ 0.68 (Group 1) and 0.9 + 0.75 (Group 2),
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with no statistically significant difference. After 12 months, deterioration in oral
hygiene was observed mainly in Group 2: OHI-S reached 1.99 + 0.8. Group 1
remained nearly unchanged at 0.95 + 0.67.

Pre-treatment DMF indices were 7.2 £ 1.33 (Group 1) and 7 = 1.47 (Group 2).
After 12 months, DMF in Group 2 increased significantly to 13.7 = 1.79, while
Group 1 remained at 8 + 1.26.

Microbiological analysis revealed Staphylococcus, Streptococcus, and
Neisseriaceae as the most common microorganisms. After 12 months, colony
counts increased in both groups, higher in fixed appliance patients compared to

aligner patients.

Conclusion

Fixed orthodontic appliances are associated with significant deterioration in oral
hygiene and changes in oral microbiota, increasing the risk of caries. In patients
with high susceptibility or poor compliance, comprehensive prophylactic
measures, including professional hygiene every 3—6 months and fluoride gel
applications, are recommended. Proper oral hygiene using orthodontic brushes,
interdental brushes, super-floss, and irrigators should be encouraged. Regular
dental monitoring every 6 months is advised. Early detection and treatment of
white spot lesions and prioritization of removable appliances can prevent

complications in high-risk patients.

References

. Sarafopoulou S., Zafeiriadis S., Tsolakis A. Enamel Defects During Orthodontic
Treatment. Balkan Journal of Dental Medicine 2018; (2): 3—6. doi: 10.2478/bjdm-
2018-0012.

. Buonocore M.G. A simple method of increasing the adhesion of acrylic filling
materials to enamel surfaces. J Dent Res. 1955; 34(6):849-853. doi:
10.1177/00220345550340060801.

"IxkoHomMuka u couuym' Ne2(141) 2026 www.iupr.ru



3. Al-Suleiman M., Baba F., Sawan M.N. et al. Mechanical evaluation of the effect of
reducing phosphoric acid concentrations and etching duration on the bond strength
of orthodontic brackets. J Dent Oral Disord Ther. 2024; 2(2):1-5. doi:
10.15226/jdodt.2014.00119.

4. Flemmig T.F., Hetzel M. et al. Subgingival debridement efficacy of glycine
powder  air-polishing. J  Periodontol. ~ 2017;  (7):1002-1010.  dot:
10.1902/jop.2007.060420.

5. Moroz B.T., Petrova N.P., Medvedovskaya N.M. Changes in the microbiological
composition of oral fluid under the influence of removable and fixed orthodontic
appliances in children and adolescents. Proc. VI International Conference of

Maxillofacial Surgeons and Dentists. St. Petersburg. 2021: 87.

"IxkoHomMuka u couuym' Ne2(141) 2026 www.iupr.ru



