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avtorTa sayuradRebod!

redaqciaSi statiis warmodgenisas saWiroa davicvaT Semdegi wesebi:

 1. statia unda warmoadginoT 2 calad,  rusul an inglisur enebze, dabeWdili 
standartuli furclis 1 gverdze,  3 sm siganis marcxena velisa da striqonebs 
Soris 1,5 intervalis dacviT. gamoyenebuli kompiuteruli Srifti rusul da ing-
lisurenovan teqstebSi - Times New Roman (Кириллица), xolo qarTulenovan teqstSi 
saWiroa gamoviyenoT AcadNusx. Sriftis zoma – 12. statias Tan unda axldes CD 
statiiT. 
 2. statiis moculoba ar unda Seadgendes 10 gverdze naklebs da 20 gverdze mets 
literaturis siis da reziumeebis (inglisur, rusul da qarTul enebze) CaTvliT.
 3. statiaSi saWiroa gaSuqdes: sakiTxis aqtualoba; kvlevis mizani; sakvlevi 
masala da gamoyenebuli meTodebi; miRebuli Sedegebi da maTi gansja. eqsperimen-
tuli xasiaTis statiebis warmodgenisas avtorebma unda miuTiTon saeqsperimento 
cxovelebis saxeoba da raodenoba; gautkivarebisa da daZinebis meTodebi (mwvave 
cdebis pirobebSi).
 4. statias Tan unda axldes reziume inglisur, rusul da qarTul enebze 
aranakleb naxevari gverdis moculobisa (saTauris, avtorebis, dawesebulebis 
miTiTebiT da unda Seicavdes Semdeg ganyofilebebs: mizani, masala da meTodebi, 
Sedegebi da daskvnebi; teqstualuri nawili ar unda iyos 15 striqonze naklebi) 
da sakvanZo sityvebis CamonaTvali (key words).
 5. cxrilebi saWiroa warmoadginoT nabeWdi saxiT. yvela cifruli, Sema-
jamebeli da procentuli monacemebi unda Seesabamebodes teqstSi moyvanils. 
 6. fotosuraTebi unda iyos kontrastuli; suraTebi, naxazebi, diagramebi 
- dasaTaurebuli, danomrili da saTanado adgilas Casmuli. rentgenogramebis 
fotoaslebi warmoadgineT pozitiuri gamosaxulebiT tiff formatSi. mikrofoto-
suraTebis warwerebSi saWiroa miuTiToT okularis an obieqtivis saSualebiT 
gadidebis xarisxi, anaTalebis SeRebvis an impregnaciis meTodi da aRniSnoT su-
raTis zeda da qveda nawilebi.
 7. samamulo avtorebis gvarebi statiaSi aRiniSneba inicialebis TandarTviT, 
ucxourisa – ucxouri transkripciiT.
 8. statias Tan unda axldes avtoris mier gamoyenebuli samamulo da ucxo-
uri Sromebis bibliografiuli sia (bolo 5-8 wlis siRrmiT). anbanuri wyobiT 
warmodgenil bibliografiul siaSi miuTiTeT jer samamulo, Semdeg ucxoeli 
avtorebi (gvari, inicialebi, statiis saTauri, Jurnalis dasaxeleba, gamocemis 
adgili, weli, Jurnalis #, pirveli da bolo gverdebi). monografiis SemTxvevaSi 
miuTiTeT gamocemis weli, adgili da gverdebis saerTo raodenoba. teqstSi 
kvadratul fCxilebSi unda miuTiToT avtoris Sesabamisi N literaturis siis 
mixedviT. mizanSewonilia, rom citirebuli wyaroebis umetesi nawili iyos 5-6 
wlis siRrmis.
 9. statias Tan unda axldes: a) dawesebulebis an samecniero xelmZRvane-
lis wardgineba, damowmebuli xelmoweriTa da beWdiT; b) dargis specialistis 
damowmebuli recenzia, romelSic miTiTebuli iqneba sakiTxis aqtualoba, masalis 
sakmaoba, meTodis sandooba, Sedegebis samecniero-praqtikuli mniSvneloba.
 10. statiis bolos saWiroa yvela avtoris xelmowera, romelTa raodenoba 
ar unda aRematebodes 5-s.
 11. redaqcia itovebs uflebas Seasworos statia. teqstze muSaoba da Se-
jereba xdeba saavtoro originalis mixedviT.
 12. dauSvebelia redaqciaSi iseTi statiis wardgena, romelic dasabeWdad 
wardgenili iyo sxva redaqciaSi an gamoqveynebuli iyo sxva gamocemebSi.

aRniSnuli wesebis darRvevis SemTxvevaSi statiebi ar ganixileba.
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Abstract.
During orthodontic treatment patients’ oral condition changes, 

thus influencing the overall health. Therefore, the treatment 
approaches require regular revision and updates to new 
guidelines. This literature review aims to analyse the oral health 
status in orthodontic patients focusing on the importance and 
urgency of treatment, preventive approaches to complications, 
and effects of the appliances on the oral biome. The review 
used Google Scholar, PubMed, and Science Direct databases 
for article searches dating from 2000 to 2024 on the status of 
the oral cavity changes during orthodontic treatment. Results 
have shown that changes in the oral cavity do not depend on the 
type of orthodontic appliances, both qualitative and quantitative 
changes in the bacterial flora were detected in cases of using all 
types of appliances. Orthodontic appliances and treatment may 
deteriorate overall oral hygiene in patients, particularly when 
patients practice poor oral hygiene habits, increasing the risks of 
developing dental decays and periodontal diseases.

Key words. Orthodontic treatment, caries, demineralization, 
oral health.
Introduction.

Oral diseases are among the most widespread illnesses in 
children [1,2]. Increasing rates of oral health problems have 
made orthodontic treatment necessary not only among children 
but among adults as well. Different kind of orthodontic 
appliances, such as removable and non-removable, are used to 
correct occlusal misalignments, physiological dysfunctions, and 
aesthetic problems [3]. Orthodontic pathologies cover anything 
from local dental problems, such as pathologies of dental size and 
shape, and number, to gnathic changes with maxillo-mandibular 
discrepancies or craniofacial asymmetries [4]. Various factors 
contribute to the development of occlusal pathologies. The 
major factors are: 1) developmental disturbances during the 
craniofacial growth, causing pathologies of size, shape, and 
form of the dentognathic system [5]; 2) premature tooth loss of 
the deciduous dentition, causing the shortening of the alveolar 
arch due to dental drift of the teeth towards the empty space 
and finally, 3) bad habits, such as finger-sucking, breathing with 
open mouth, etc., [6]. Orthodontic devices apply continuous 
mechanical forces on patients’ dentition and periodontal tissues, 
based on which the corrections happen. Thus, these forces pose 
a risk of traumatizing teeth and their surrounding soft and hard 
tissues, often resulting in inflammatory changes of the entire 
complex of periodontal tissues [7]. This result is due to the 
interaction of two factors: weakening the strength of periodontal 
tissues and functional overload of the dentition [8]. Therefore, if 
teeth and periodontal tissues are damaged during the treatment, 

the advantages of treatment become disputable [9]. Moreover, 
orthodontic appliances create additional surfaces in the oral 
cavity, providing better conditions for the bacteria to attach and 
multiply, serving as another risk factor in decreasing the overall 
oral hygiene status [10].

Since 1985, the scientific community has paid particular 
attention to the close link between orthodontic appliances 
and bacteria [11]. Removable and non-removable orthodontic 
appliances reduce oral hygiene levels, especially in young 
patients, which leads to the accumulation of dental plaque on 
the teeth [8,12], thus harming the overall oral hygiene status. 

In orthodontic patients, especially in young ones, where 
following the hygienic norms is harder, unsatisfactory 
oral hygiene creates the favorable conditions for the caries 
development. If caries progresses further, it becomes a source 
for bacteria to invade the organism, primarily affecting the 
pulp chamber causing pulpits and later, if untreated, affecting 
the surrounding tissues of the tooth - causing periapical 
lesions and other more complex inflammatory processes [13]. 
Demineralization of dental hard tissues in orthodontic patients 
was shown to range from 2% to 97% [14]. Studies reveal that 
demineralization process is intense during the first 6 months, 
although the risk of it persists until the very end of treatment 
[15]. 

Non-removable orthodontic appliances are mostly fixed on the 
vestibular surface of the tooth with the help of composites and 
cements, together with the metal constructions, which increases 
the intense accumulation of bacterial buckles on the teeth [16], 
due to increased number of surfaces. As orthodontic treatment 
is mostly required in children and adolescents, additional risk 
together with dental caries and periodontal disease is posed. 

To fight the side effects of the orthodontic appliances several 
treatment and preventive protocols are applied, targeting 1. 
oral hygiene, 2. demineralization processes, and 3. periodontal 
diseases. It is crucial for orthodontic patients to maintain 
hygienic requirements and take accurate care of teeth and 
periodontal tissues during treatment. Therefore, special hygiene 
protocols are created specifically for orthodontic patients 
[14]. Additionally preventive measures are taken to boost 
the remineralization processes, such as fluoride varnishes, 
selenium-base primers, and P11-4 [17-19].

Fluoride is known to have a cariostatic effect and it is an 
approved preventive measure against dental caries by forming 
fluorapatite and also inhibiting bacterial metabolism [20,21]. 
Therefore, fluoride varnishes are often used in orthodontic 
patients for remtherapy applied monthly for 6 months to promote 
remineralization [22]. Research confirms that fluoride varnish 
has the ability to protect the enamel from demineralization under 
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orthodontic appliances and facilitate remineralization [23,24]. 
Selenium-based primers due to its antimicrobial effects are 
cariostatic as well [19]. Therefore, to suppress demineralization, 
in addition to fluoride, selenium-based primers are used [25]. 
The primer does not subject to hydrolysis and retains its 
antibacterial features for a long time [26]. P11-4 is another 
important cariostatic agent. It is a synthetic, self- assembling 
peptide and contains natural amino acids, P11-4 attracts 
positively charged calcium ions during the natural process of 
mineralization and helps the mineral crystal formation [18]. 
Compared with fluoride application, the peptide showed high 
remineralization rate in already deeply formed demineralized 
foci [27]. In orthodontic patients, demineralization of dental 
hard tissues mostly begins on the labial and buccal surfaces 
of the teeth, where the metal parts of braces are fixed [28], 
therefore, primarily the preventive measures should be taken on 
the vestibular surfaces. As the early demineralization process 
is hard to detect the Quantitative Light-induced Fluorescence 
(QLF) method is used for detecting and monitoring the de - and 
remineralized area [29].

This review shows that in the course of orthodontic treatment, 
under conditions of changes in the oral microflora caused by 
orthodontic appliances, the risk of demineralization of hard 
tooth tissues increases, as well as the chances of developing 
periodontal diseases.
Methods.

Literature search was done through Google Scholar, PubMed 
and Science-Direct databases. We reviewed 100 articles, and 2 
dissertations published from 2000 to 2024. The keywords used 
were “orthodontic treatment”, “caries”, “demineralization”, 
“oral health”. In the first stage, all the articles were selected by a 
title and abstract, for the next step, the texts were analyzed in full 
and determined how well the mentioned article corresponded to 
the aim of the research. Eventually we used only the articles 
that met our criteria in the literary review. Articles with the 
following criteria were excluded in the literature review: 1. 
articles with the limited age population, 2. studies that have 
identified changes of oral health status in orthodontic patients. 
Overall, 20 articles were selected, see Figure 1 for the diagram 
of the selection process.
Discussion.

Literature review confirmed that the status of the oral cavity 
changes during orthodontic treatment (Table 1), along with the 
quantitative and qualitative changes of oral micro-flora. These 
quantitative and qualitative changes are manifested by the 
increase of aggressive forms of gram-positive and gram-negative 
bacteria, such as gram-positive S. Mutans, Lactobacillus spp. 
and gram-negative P. gingivalis, T. forsythia, and T. denticola 
[30].
The impact of age:

The literature review revealed that the correlation between 
age and orthodontic treatment complications is remarkable. 
Therefore, if occlusal anomalies allow for delay, it is preferable 
to start orthodontic treatment at a late adolescent age [31], when 
hygienic norms can be optimally followed. Additionally, the 
risk is higher in case of non-removable orthodontic appliances 

[32]. It is important to correctly select an individual treatment 
and prevention protocol that provides for the maintenance of 
a satisfactory oral hygiene status considering the patient’s age 
[33].
Importance of oral hygiene habits:

Individual oral hygiene habits are the leading factor in changes 
of oral biome. Plaque index (PI) increases with orthodontic 
treatment especially when hygienic norms are not meticulously 
followed [33-35]. The study by Cantekin et al. (2011) revealed 
13% growth rate among 12-18-year-old patients within 24 
months of treatment. The same study also showed the 17.8% 
caries prevalence rate growth among the same group and 
same time period [13] (Tables 1 and 2). Julien et al. (2013) 
demonstrated that dental caries growth was detected only in 
17% of patients with good oral hygiene, in 24% with satisfactory 
hygiene, and in 38% cases with poor hygiene [36]. The negative 
impact of orthodontic appliances increases along with the length 
of treatment. Out of a total of 127 patients participating in one 
of the studies, 40% were found to have developed dental caries 
after 6 months of treatment, and the rate increased to 43% 
after 12 months of treatment, which was directly related to the 
deterioration of oral hygiene [37] (Tables 1 and 2). 
Duration of treatment:

Durations of the treatment is a major factor as well. A 
study showed that after 6 months of orthodontic treatment 
demineralization of dental hard tissue was detected in 38% of 
cases, whereas in 12 months this figure increased to 46% [38] 
(Tables 1 and 2). Julien et al. (2013) showed that between 12-
36 months of treatment demineralization is accompanied by the 
development of dental caries, and its prevalence reaches 20%. 
After 36 months of treatment, this indicator increases up to 26% 
[36]. Moreover, 26% of patients with no dental caries at the start 
of the treatment, developed dental hard tissue damage, whereas 
the number of patients with dental caries at the beginning of 
treatment increased up to 87% [36]. However, the study revealed 
a 23% caries prevalence rate growth at 12 months of treatment 
duration [36] (Tables 1 and 2).
The influence of fixed and removable orthodontic appliances:

Changes in the oral cavity does not depend on the type of 
orthodontic appliances, both qualitative and quantitative 
changes in the bacterial flora were detected in cases of using 
all types of appliances [11]. However, the difference was noted 
in the case of treatment with removable orthodontic appliances. 
The qualitative and quantitative changes in oral bacteria were 
less in removable when compared to non-removable orthodontic 
appliances [13]. 

The study by Albhaisi et. al. (2020) revealed a different rate 
of demineralization depth and spread according to the treatment 
method, in the case of treatment with a fixed bracket system, 
the demineralization foci on the surface of the tooth were less, 
but deep, whereas in the case of treatment with aligners, the 
abundance of demineralization foci was revealed, although 
relatively shallow compared to the non-removable brackets. On 
average, the study found a 20% demineralization rate after just 
3 months of treatment with the bracket system [39] (Tables 1 
and 2).
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Study Research design Study group Treatment time
Result
Hygiene
decrease

Caries
increase

Prophylaxis
success

Lucchese A, Gherlone E, 
(2013)

Cross-sectional study
127 patients (91 M, 100F)

group I, 59 patients
group II, 64 patients

6 month
12 month NA 40%

43% NA

Tufekci E, et al.
(2011)

Cross-sectional study
100 patients (47 M, 53 F)

group I, 37 patients
group II, 35 patients

6 month
12 month NA 38%

46% NA

Shrestha S, et al.
(2013)

Cross-sectional study
212 patients (72M, 140F)

group I,4 9 patients 
group II, 72 patients 
group III, 70 patients 
group IV, 21 patients

6 month
12 month NA 33%

61% NA

Julien KC, et al.
(2013)

Cross-sectional study
885 patients (378M, 507F)

group I
group II 24 months NA 25% NA

Almosa NA, et al. 
(2012

Cross-sectional study
89 patients (33M, 56F)

group I, 45 patients 
group II, 44 patients 21 months NA 22%

67% NA

Cantekin K, et al.
(2011)

The statistical analysis
659 patients (257M, 402F)

group I, 12-year-olds
group II, 18-year-olds 24 months NA 17.8% NA

Albhaisi Z, et al.
(2020)

Prospective randomized 
clinical study
49 patients (10M, 39F)

group I, 27 patients
group II, 22 patients 3 months NA 20% NA

Kim SH, et al.
(2012)

The statistical analysis
30 patients (M13, F17)

group I
group II
group III
group IV

0 days
1 week
3 months
6 months

25,8%
42,2%
42,2%
65%

NA NA

Atassi F, et al.
(2010)

The clinical trials
50 patients (M32, F18) NA 6 months

PI 65.24
GBI 19.14 
OPI 53.56

NA NA

Baheti M, et al.
(2015)

Simple random sampling
150 patients

group I, 90 patients
group II, 48 patients
group III, 12 patients

NA 28% NA 72%

Kudirkaite I, et al. 
(2016)

The statistical analysis
107 patients (M38, F69)

group I, 57 patients
group II, 50 patients 4 months 43%

24,3% NA NA

Welk A, et al 
(2020)

The clinical trials
23 patients (M10, F13) NA 6 months NA 46,7% 43%

Masoe AV, et al. 
(2015)

Cross-sectional survey
117 patients NA 6 months 70,5% NA 44,2%

Farhadian N, et al.
(2011)

A cross-sectional study
70 patients (M19, F51)

group I, 35 patients
group II, 35 patients NA 40% 44,2% 22,1

Hsieh TJ, et al. 
(2005)

Comprehensive clinical                
assessment
408 patients

group I, 86 patients
group II, 322 patients 12 months 55,2% NA 24%

Chhibber A, et al.
(2018)

The clinical trials
71 patients (M41, F30)

group I, 27 patients
group II, 22 patients group 
III, 22 patients

9-12 months PI 66%-71%
GI 51%-69% NA NA

Table 1. Summary of reviewed articles – changes observed following the initiation of orthodontic treatment. Plaque index (PI), Gingival bleeding 
index (GBI), Ortho-plaque index (OPI), Gingival index (GI).

Age group (in years) Male Female Months Prevalence of caries (%) Article
12,5 63 64 6                           12 40%                        43% Lucchese A, Gherlone E, et al (2013)
14,5 38 34 6                           12 38%                        46% Tufekci E, et al (2011)
19,5 72 140 6                           12 33%                        61% Shrestha S, et al (2013)
17,5 378 507 12 23% Julien KC, et al (2013)
21,5 19 26 12 61% Almosa NA, et al (2012)
12-18 257 402 24-28.5 17.8% Cantekin K, et al (2011)
22 10 39 3 20% Albhaisi Z, et al (2020)

Table 2. Changes in the caries prevalence status in orthodontic patients, considering age, gender, and duration of the treatment.
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The literature review agrees with the existing findings of the 
reviewed articles on changes in oral status during orthodontic 
treatment. Studies show that the increase of bacteria is closely 
related to the demineralization of dental hard tissues and the 
inflammatory processes of periodontal tissues [40]. All oral 
appliances affect and change the microflora of the mouth, but 
the fixed ones, such as bracket systems, has shown higher level 
of soft and hard plaque formation on dental surfaces, when 
compared to removable appliances [11]. Metal details fixed 
on the vestibular surface of the teeth make it difficult to clean 
them and in conditions of increased microflora the pH of saliva 
changes, which increases the risk of demineralization [13].
Preventive measures:

If patients used cariostatic agents regularly, such as fluoride-
replacing oral care products during the treatment period had a 
caries rate of 28% compared to when no such preventive measures 
were taken. In such cases dental caries rate was 61% [41]. 

The importance of fluoride was also revealed in the study by 
Almosa, et al 2012 [41] where fluoride was an actively used 
application. Here caries was detected in only 26%, in contrast 
to the study group where preventive measures were not carried 
out. There the prevalence of caries reached 61% [41] (Tables 1 
and 2).

These studies have also revealed that fluoride application has 
no curative, but only preventive effect, unlike P11-4 peptide, 
which has shown both prophylactic and curative effects during 
the treatment of orthodontic patients [28].

Therefore, meticulous hygienic measures in combination with 
preventive remineralization topical applications showed the 
best effect to prevent increase in dental caries rate [14,42,43].
Summary of risk factors:

Literature review has revealed the main risk factors for 
worsening of the oral health status during the orthodontic 
treatment: 

a) young individual age of the patient; b) poor oral hygiene; c) 
long duration of the treatment; d) fixed orthodontic appliance; 
e) neglect of preventive measures. The review has shown that 
the age and orthodontic treatment complications are related, as 
the hygienic norms cannot be meticulously followed among 
younger children. Therefore, if occlusal anomalies allow for 
delay, it is preferable to start orthodontic treatment at an older 
age [31], when hygienic norms can be optimally followed. Even 
though, all oral appliances affect and change the microflora 
of the mouth, the risk is higher in case of non-removable 
orthodontic appliances [32]. 

Due to the posing risk for developing dental caries, along with 
worsened hygiene, the use of curative preventive means is of 
great importance during orthodontic treatment [44]. The results 
proved the need to implement special protocols in orthodontic 
patients. It also revealed the lack of access to the research-based 
information for doctors as well as patients, that would strengthen 
orthodontists’ opinion about the necessity of the protocols [45].

For optimal orthodontic care, it is important to correctly select 
an individual treatment and prevention protocol that provides 
for the maintenance of a satisfactory oral hygiene status 
considering the patient’s age [33].
Conclusion.

Based on the reviewed literature, we can conclude that it is 
important to evaluate the status of the oral cavity before the 
treatment as well as in the process of orthodontic treatment 
to avoid development and progression of the pathological 
processes of the dental hard and its surrounding tissues. It 
is important to calculate the risks during treatment and it is 
crucial to instruct patients on proper oral care, hygiene and 
quality of nutrition [34]. Affective factors such as: age, poor 
oral hygiene, prolonged orthodontic treatment, types of 
orthodontic appliances, and neglect of preventive measures 
especially increase the risk of complications in patients with 
non-removable orthodontic appliances [16]. Studies have 
shown that timely diagnosed orthodontic patients with strict 
oral hygiene control, treatment and preventive measures, 
dramatically reduced the demineralized areas of dental hard 
tissue, as well as inflammatory processes of periodontal tissues 
[46,47]. Consequently, deep destructive processes in the oral 
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cavity can be avoided in orthodontic patients when preventive 
and treatment protocols are strictly abided to.
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