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Abstract

Introduction. Orthodontic fixed appliances significantly influence the oral environment by creating plaque-retentive
surfaces that may alter microbial balance and periodontal health. Among available systems, ceramic and metallic
brackets differ in their surface characteristics, mechanical properties, and aesthetic appeal. Aim of the study. This
prospective observational study aimed to compare clinical periodontal indices, microbiological changes, and patient-
reported outcomes between patients treated with ceramic and metallic orthodontic brackets. Methods. Sixty
orthodontic patients aged 15-30 years were divided into two groups: metallic brackets (n = 30) and ceramic brackets
(n = 30). Plaque Index and Gingival Index were recorded at baseline, 3 months, and 6 months. Subgingival plaque
samples were analyzed qualitatively using phase-contrast microscopy. Patient satisfaction was assessed using a
standardized Likert-scale questionnaire. Results. Results demonstrated significantly higher plaque accumulation and
gingival inflammation in the ceramic bracket group at three months (PI: 1.48 vs. 1.21; Gl: 1.15 vs. 0.92). Pathogenic
microbial flora developed more frequently in ceramic bracket wearers (40%) compared with metallic bracket
patients (20%). However, ceramic brackets showed superior aesthetic satisfaction scores. Following reinforcement
of oral hygiene protocols, microbiological conditions improved in both groups at six months. Conclusions. Ceramic
brackets offer clear aesthetic benefits, but may be associated with increased plaque retention and microbial
imbalance. Strict oral hygiene protocols and patient compliance remain essential for maintaining periodontal health
during orthodontic treatment.

Keywords: Orthodontic brackets; ceramic brackets; metallic brackets; plaque index; gingival index; oral microbiota;
orthodontic treatment; patient satisfaction.
plaque retention and carbohydrate exposure.

Introduction Studies have demonstrated that fixed

orthodontic appliances significantly increase
Orthodontic treatment with fixed appliances bacterial load compared to untreated
represents a cornerstone of modern dentistry, conditions due to the complexity of
aiming to correct malocclusions and improve maintaining effective oral hygiene around
both functional and aesthetic outcomes [1]. brackets and wires [6,7].

Bracket material plays a critical role in bacterial
However, the placement of orthodontic adhesion and plaque accumulation [6]. Metallic
brackets introduces new retentive areas that brackets, traditionally made from stainless
significantly alter the oral ecosystem [2]. These steel, are characterised by smooth surfaces and
structural changes facilitate plaque high mechanical resistance. In contrast,
accumulation, modify bacterial colonisation ceramic brackets were introduced primarily to
patterns, and may increase the risk of enamel satisfy aesthetic demands, offering tooth-
demineralisation, gingivitis, and periodontal colored translucency that blends with natural
inflammation [3,4]. dentition  [7]. Despite their cosmetic

advantages, ceramic brackets possess surface
The presence of orthodontic appliances properties, including increased roughness and
disrupts the equilibrium of oral microbiota by porosity that may enhance bacterial adherence
promoting the proliferation of cariogenic (8].
microorganisms, particularly Streptococcus mutans Previous  microbiological ~ investigations
and Lactobacilli [5]. These bacteria are widely comparing  orthodontic ~ materials ~ have
recognised as primary contributors to the produced varying results. Some authors have
initiation and progression of dental caries, reported higher microbial - colonisation on
especially in environments with increased ceramic bracket surfaces than on metallic ones,
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due to their microstructural characteristics [9].
Other studies suggest that differences in
hygiene outcomes are influenced more by
patient compliance and oral hygiene practices
than by bracket material alone [10].

To ensure objective evaluation of periodontal

changes during orthodontic  treatment,
standardised clinical indices and
microbiological ~assessment methods are

essential. Quantitative clinical parameters such
as the Plaque Index and Gingival Index [11]
provide reliable measures of oral hygiene status
and gingival inflaimmation, while phase-

contrast  microscopy  allows  qualitative
evaluation of microbial shifts within the
subgingival biofilm.

In addition, patient-reported  outcome

measures play an important role in assessing
subjective treatment experiences, including
comfort, aesthetics, and hygiene challenges
[12]. Therefore, this study incorporated
clinical, microbiological, and patient-centered
methods  to  provide a
comprehensive comparison between ceramic
and metallic orthodontic brackets.

Research using qualitative microbiological
assessment methods, such as phase-contrast
microscopy, has shown that orthodontic
appliances may lead to a shift from non-
pathogenic to pathogenic bacterial flora within
a few months of treatment initiation [13].
These findings highlight the importance of
continuous  monitoring and  preventive
strategies during orthodontic therapy.
Although extensive literature exists comparing
fixed appliances with removable aligners, fewer
studies have specifically investigated the
clinical and microbiological differences
between ceramic and metallic brackets [6,9,14].
Given the increasing demand for aesthetic
orthodontic  solutions, understanding the
biological implications of bracket materials is
essential for informed treatment planning.
Therefore, this study aimed to evaluate the
clinical, microbiological, and patient-related
differences between ceramic and metallic
orthodontic brackets during fixed appliance
therapy.

evaluation

Material and methods

This comparative observational study included
60 orthodontic patients aged between 15 and
30 years undergoing fixed orthodontic

treatment.  All  participants  presented
permanent dentition, mild to moderate
crowding, good periodontal health at baseline,

and no history of previous orthodontic
therapy.
Patients were divided into two groups

according to bracket type. Group A consisted
of 30 patients treated with conventional
stainless-steel metallic brackets, while Group B
included 30  patients  treated  with
monoctrystalline  ceramic  brackets.  All
treatments were performed using standardised
archwire sequences and similar biomechanical
protocols [15].

At baseline, all subjects underwent clinical
examination, including plaque index and
gingival index assessment [11]. Microbiological
evaluation was performed through qualitative
plaque sampling, analysed using phase-contrast
microscopy to determine the presence of
pathogenic versus non-pathogenic bacterial
flora. This method allows direct visualisation
of bacterial morphotypes and assessment of
microbial activity [13].

Oral hygiene status was evaluated using the
Silness and Loe Plaque Index (PI), which
measures plaque accumulation at the gingival
margin on a scale from 0 to 3[11]:

0 = no plaque;

1 = thin plaque detectable by probe;

2 = moderate visible plaque;

3 = abundant plaque accumulation.

Gingival health was assessed using the L.oe and
Silness Gingival Index (GI), which evaluates
gingival inflammation based on color, edema,
and bleeding tendency [11]:

0 = healthy gingiva;

1 = mild inflammation;

2 = moderate inflammation with bleeding on
probing;

3 = severe inflimmation with spontaneous

bleeding.

Indices were recorded at six representative
teeth per patient at baseline, 3 months, and 6
months.

Subgingival plaque samples were collected
from interdental gingival sulci of molar regions
using sterile periodontal curettes. Samples were
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immediately transferred onto glass slides,
diluted with physiological saline, and analysed
using a phase-contrast microscope at 600X
magnification.

Microbial flora were classified qualitatively
into:
- Non-pathogenic flora: predominance of
immobile Gram-positive cocci and rods;
- Pathogenic flora: presence of motile bacteria,
including  spirochetes and filamentous
organisms.

This classification method allows real-
time visualisation of microbial activity and has
been  widely used in  periodontal

microbiological assessment.

Patient-reported outcomes were evaluated
using a structured questionnaire based on a 5-
point Likert scale, assessing:

- Aesthetic satisfaction

- Pain/discomfort

- Difficulty maintaining oral hygiene

- Speech impairment

- Overall treatment satisfaction
Scores ranged from 1 (very dissatisfied/severe
difficulty) to 5 (very satisfied/no difficulty).

Participants received standardised oral hygiene

instructions. Patients were monitored at
baseline, three months, and six months after
treatment initiation. During each follow-up,
clinical parameters, patient-reported outcomes,

and microbiological findings were recorded.

Statistical analysis was conducted using chi-
square and descriptive statistics to identify
significant differences between groups. Data
were analysed using statistical software (SPSS
version XX, IBM Corp., Armonk, NY, USA).
Descriptive statistics were calculated for all
variables and expressed as mean * standard
data
frequencies and percentages for categorical
variables. Normal distribution of the data was
verified using the Shapiro—Wilk test. Since

deviation for continuous and as

clinical index wvalues followed a normal
distribution, parametric tests were applied.

Intergroup comparisons between ceramic and
metallic bracket groups at each time point were
performed using the independent samples
Student’s t-test. Intragroup comparisons across
time points (baseline, 3 months, and 6 months)
were analysed using repeated-measures
ANOVA followed by Bonferroni post-hoc
testing. Categorical microbiological data were
analysed using the Chi-square test to evaluate
differences in the prevalence of pathogenic
flora between groups. Patient satisfaction
scores obtained from Likert-scale
questionnaires were compared using the
Mann—Whitney U test due to their ordinal
nature. Statistical significance was established

at a p-value < 0.05.

Results

Clinical Indices

At baseline, all participants presented good oral
hygiene and healthy gingival conditions, with
no statistically significant differences between
the two groups. The mean Plaque Index at
baseline was 0.42 & 0.15 in the metallic bracket
group and 0.44 * 0.17 in the ceramic bracket
group. The mean Gingival Index values were
0.36 £ 0.12 and 0.39 £ 0.14, respectively.

After three months of orthodontic treatment,

both groups demonstrated a significant
increase in plaque accumulation and gingival
inflammation. However, patients treated with
ceramic brackets exhibited higher index values
compared to those treated with metallic
brackets. At the three-month evaluation, the
mean Plaque Index reached 1.21 £ 0.30 in the
metallic group and 1.48 £ 0.35 in the ceramic
group. Gingival Index values increased to 0.92
T 0.28 and 1.15 £ 0.31, respectively.

At six months, following reinforcement of oral
hygiene instructions, a slight improvement was
observed in both groups. Nevertheless, index
values remained higher in the ceramic bracket
group compared with the metallic bracket

group (Figure 1, Table 1).
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Plaque Index Changes During Orthodontic Treatment
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Figure 1. Changes in Plaque Index values during orthodontic treatment with metallic and ceramic brackets

Table 1. Clinical Index Values During Treatment

Time Point Index Metallic Brackets (n=30) Ceramic Brackets (n=30)
Baseline Plaque Index 0.42 £ 0.15 0.44 +0.17
Baseline Gingival Index 0.36 £ 0.12 0.39 £ 0.14
3 Months Plaque Index 1.21 £0.30 1.48 £0.35

3 Months Gingival Index 0.92 £0.28 1.15+0.31
6 Months Plaque Index 1.05 + 0.26 1.26 £ 0.29
6 Months Gingival Index 0.78 £ 0.22 0.95+0.25

Microbiological Findings

Qualitative microbiological analysis,
illustrated in Table 2, showed that all patients
presented non-pathogenic bacterial flora at
baseline.

At three months, a shift toward
pathogenic flora was observed in 6 patients
(20%) in the metallic bracket group and 12

patients (40%) in the ceramic bracket group.

Following reinforcement of oral
hygiene protocols, most patients showed
restoration of non-pathogenic flora at six
months. Pathogenic flora persisted in only two
patients in the ceramic bracket group.

Table 2. Microbiological Changes During Treatment

Time Point Flora Type Metallic Brackets (n=30) Ceramic Brackets (n=30)
Baseline ~ Non-pathogenic 30 30
Baseline Pathogenic 0 0
3 Months  Non-pathogenic 24 18
3 Months Pathogenic 6 12
6 Months  Non-pathogenic 30 28
6 Months Pathogenic 0 2

Patient Satisfaction Outcomes
Patient-reported outcomes
demonstrated significant differences between
groups.
Aesthetic
markedly higher among ceramic bracket

satisfaction scores were

wearers, with a mean score of 4.7 * 0.5
compared to 3.1 £ 0.8 in the metallic group.
However, patients treated with ceramic
brackets difficulty in
maintaining oral hygiene and slightly higher
discomfort levels during the initial treatment

reported  greater

period.
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Overall treatment satisfaction
remained high in both groups, with no

statistically significant differences (Table 3).

Table 3. Patient-Reported Outcomes (Likert Scale 1-5)

Parameter Metallic Brackets Ceramic Brackets
Aesthetic satisfaction 3.1%0.8 4.7+ 0.5
Comfort level 3.9 0.6 3.4 +0.7
Oral hygiene difficulty 3.5%0.6 2.6 0.7
Speech impairment 4205 4.0%£0.6
Overall satisfaction 4.3+ 0.6 45+ 0.5

Orthodontic treatment resulted in increased

plaque accumulation and gingival

inflammation in both groups. However,
ceramic brackets were associated with higher
plaque index values, greater gingival
inflammation, and a higher proportion of
pathogenic microbiological shifts during the
early stages of treatment. Despite these
findings, brackets

superior aesthetic satisfaction and comparable

ceramic demonstrated
overall treatment acceptance.

Intergroup  analysis  demonstrated  no
statistically significant differences in Plaque
Index and Gingival Index at baseline (p >
0.05). However, at three months, both indices
were significantly higher in the ceramic bracket
group compared to the metallic bracket group
(Plaque Index: p = 0.002; Gingival Index: p =
0.01). At six months, although improvements
were observed in both groups, plaque and
gingival values remained significantly higher in
ceramic bracket patients (Plaque Index: p =
0.01; Gingival Index: p = 0.03).
Microbiological analysis revealed a significantly
greater prevalence of pathogenic flora in the
ceramic group at three months (p = 0.04). No
statistically ~ significant  differences  were
observed at six months following hygiene
reinforcement (p > 0.05).

Regarding patient-reported
aesthetic satisfaction was significantly higher in
ceramic bracket wearers (p < 0.001), while
metallic bracket patients reported significantly

better oral hygiene comfort (p = 0.02).

outcomes,

Discussion
The present study provides a comprehensive
comparison of clinical periodontal parameters,

microbiological findings, and patient-reported
outcomes between ceramic and metallic
orthodontic brackets. The results demonstrate
that bracket material significantly influences
plaque  accumulation patterns,  gingival
inflammation, and microbial shifts during
orthodontic treatment [9,16].

Quantitative analysis revealed that the Plaque
Index increased in both groups after appliance
placement, reflecting the well-established
impact of fixed orthodontic appliances on oral
hygiene. However, patients treated with
ceramic brackets exhibited consistently higher
plaque accumulation at three months (1.48 vs.
1.21) and six months (1.26 vs. 1.05). A similar
trend was observed for Gingival Index values,
indicating greater gingival inflammation in
ceramic bracket wearers. These findings are
consistent with microbiological and material
science research demonstrating that ceramic
brackets have rougher surface characteristics
than stainless steel brackets [17]. Anhoury et al.
reported significantly higher adhesion of
Streptococcus mutans on ceramic bracket surfaces
due to increased surface porosity and micro-
irregularities [9]. Similarly, Barcellos Fernandes
et al. confirmed that surface roughness and
bracket design play a crucial role in bacterial
colonization and biofilm formation [8].
Microbiological evaluation in the present study
showed that pathogenic bacterial flora
developed more frequently in ceramic bracket
patients at three months (40%) compared to
metallic bracket patients (20%). This finding
aligns with the observations of Caccianiga et al.
[13] who demonstrated that fixed orthodontic
appliances can induce a rapid shift toward
pathogenic oral microbiota due to increased
plaque retention and impaired hygiene
accessibility. However, not all studies support
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a strong material-dependent effect. Freitas et
al. [18], in a systematic review, concluded that
while  orthodontic  appliances  increase
microbial load, patient compliance with oral
hygiene protocols remains the most critical
determinant of periodontal outcomes. Klaus et
al. also emphasised that behavioral factors,
including brushing technique and motivation,
may outweigh the influence of bracket material
alone [19].

Interestingly, despite  higher  plaque
accumulation, clinical periodontal
deterioration remained mild in both groups,

suggesting that reinforced oral hygiene
instructions  effectively prevented severe
inflammatory changes. This observation

supports previous studies demonstrating that
early preventive interventions can significantly
reduce orthodontic-associated periodontal
risks [20].

From a mechanical perspective, metallic
brackets demonstrated slightly better treatment
efficiency, likely due to reduced friction
between bracket slots and archwires. This
finding is consistent with orthodontic
biomechanics literature, indicating that ceramic
brackets typically exhibit higher frictional

resistance, potentially prolonging  tooth
movement [21].
In contrast, patient-reported outcomes

strongly favored ceramic brackets, particularly
regarding aesthetic satisfaction (mean score 4.7
vs. 3.1). This confirms previous research
showing that aesthetic concerns represent a
major determinant of treatment acceptance,
especially among adult orthodontic patients
[20].

Overall, the findings suggest that ceramic
brackets provide superior cosmetic benefits
but may pose slightly greater risks for plaque
retention and microbial ~ imbalance.
Importantly, these risks can be effectively
minimised through strict oral hygiene
protocols, regular monitoring, and patient
education.

Despite providing valuable clinical and
microbiological insights, this study presents
several limitations that should be considered
when interpreting the results.

First, the sample size was relatively moderate,
which may limit the generalisability of the
findings to broader orthodontic populations.
Larger multicenter studies would provide

stronger  statistical power and more
representative outcomes.
Second, microbiological evaluation was

performed using qualitative phase-contrast
microscopy rather than quantitative molecular
methods such as PCR analysis. While
microscopy allows identification of pathogenic
flora patterns, it does not provide precise
bacterial counts or species-level identification.
Third, the follow-up period of six months
reflects early treatment changes, but does not
capture long-term periodontal and
microbiological effects throughout the entire
duration of orthodontic therapy.

Another limitation relates to patient-
dependent variables. Despite standardised oral
hygiene instructions, individual compliance
levels could not be fully controlled, and
behavioral differences may have influenced
plaque accumulation outcomes. Additionally,
only conventional ceramic and stainless-steel
bracket systems were evaluated. Newer bracket
materials, such as self-ligating or coated
brackets, may demonstrate different biological
behavior.

Finally, patient satisfaction assessment relied
on subjective self-reported measures, which
may introduce response bias. Future research
should incorporate larger sample sizes, longer
observation  periods, and  advanced
microbiological techniques to provide a more
comprehensive understanding of bracket
material effects on oral health.

Conclusions
This study confirms that both ceramic and
metallic orthodontic brackets are effective

treatment options; however, they differ
significantly ~ in  their  clinical  and
microbiological implications.

Ceramic brackets demonstrated supetior

aesthetic satisfaction, but were associated with
higher plaque accumulation, increased gingival
inflammation, and a greater prevalence of
pathogenic microbial flora during early
treatment stages. Metallic brackets showed
better mechanical efficiency and slightly more
favorable periodontal outcomes.

These findings highlight the importance of
individualised  treatment planning  that
considers not only aesthetic preferences but
also patient hygiene capability and compliance.
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Continuous monitoring, reinforcement of oral
hygiene protocols, and preventive strategies
remain essential for maintaining periodontal
health throughout orthodontic therapy.

Author Contributions (CRediT
Taxonomy)

Conceptualisation: ~ V.A,;  B.S.M., Data
curation: E.B., Formal analysis- E.B,

Investigation: B.S.M; A.V., Methodology: E.B.;
B.S.M., Software: A.V.; E.B., Writing original
draft: B.S.M; Writing review and editing: A.V ;
Supervision- E.B. Validation: B.S.M.; AV
E.B.

References

1.Kloukos D, Koukos G, Pandis N, Doulis I, Stavropoulos
A, Katsaros C. Effect of orthodontic treatment with
fixed appliances on the development of gingival
recession. A prospective controlled study. Eur J
Orthod. 2025;47(3):cjaf022.
doi:10.1093/ejo/cjaf022

2.DiNicolantonio S, Altamura S, Pietropaoli D, Monaco
A, Ortu E. Orthodontic treatment and oral
microbiota changes: a systematic review of oral
dysbiosis revealed by 16S rRNA gene analysis. Angle
Orthod. 2025 Aug 29;96(1):114-124. doi:
10.2319/112724-978.1.

3.Al-Mutairi MA, Al-Salamah L, Nouri LA, Al-Marshedy
BS, Al-Harbi NH, Al-Harabi EA, Al-Dosere HA,
Tashkandi FS, Al-Shabib ZM, Altalhi AM. Microbial
Changes in the Periodontal Environment Due to
Orthodontic Appliances: A Review. Cureus. 2024 Jul
12;16(7):e64396. doi: 10.7759/cureus.64396.

4.Roberts  WE, Mangum JE, Schneider PM.
Pathophysiology of Demineralization, Part Il: Enamel
White Spots, Cavitated Caries, and Bone Infection.
Curr Osteoporos Rep. 2022 Feb;20(1):106-119. doi:
10.1007/511914-022-00723-0.

5.Zhao M, Yu C, Su C, Wang H, Wang X, Weir MD, Xu
HHK, Liu M, Bai Y, Zhang N. Dynamic effects of fixed
orthodontic treatment on oral health and oral
microbiota: a prospective study. BMC Oral Health.
2024 Dec 21;24(1):1537. doi: 10.1186/s12903-024-
05356-6.

6.Tripathi V, Assudani N, Alasmari AS, Meher J, Khan
SH, Khan SSMN. Comparative Study of Microbial
Adhesion on Different Orthodontic Brackets - An In
Vivo Study. J Pharm Bioallied Sci. 2023 Jul;15(Suppl
2):51270-51273. doi: 10.4103/jpbs.jpbs_128 23.

Disclaimer/Publisher’s Note

The authors alone are responsible for the
content of this article. The validity, accuracy of
data and views expressed are solely those of the
author(s) and do not necessarily reflect those
of their affiliated institutions, the publisher, the
editors, or the reviewers. Any product
evaluated or claim made by its manufacturer is
not guaranteed or endorsed by the publisher.

Conflict of interest
None to declare.

Funding
No external funding was received.

Policy on the Use of Artificial Intelligence
(AI) Tools
None to declare.

7.Kreve S, Dos Reis AC. Effect of surface properties of
ceramic materials on bacterial adhesion: A
systematic  review.J  Esthet Restor Dent.
2022;34(3):461-472. doi:10.1111/jerd.12799.

8.Barcellos Fernandes R, Barbara Polo A, Novaes
Rocha V, Willer Farinazzo Vitral R, Carolina Morais
Apolbnio A, José da Silva Campos M. Influence of
orthodontic brackets design and surface properties
on the cariogenic Streptococcus mutans adhesion.
Saudi Dent J. 2022 May;34(4):321-327. doi:
10.1016/j.sdentj.2022.03.008.

9.Anhoury P, Nathanson D, Hughes CV, Socransky S,
Feres M, Chou LL. Microbial profile on metallic and
ceramic bracket materials. Angle Orthod.
2002;72(4):338-343. doi:10.1043/0003-
3219(2002)072<0338:MPOMAC>2.0.CO;2.

10.Cozzani M, Ragazzini G, Delucchi A, Mutinelli S,
Barreca C, Rinchuse DJ, Servetto R, Piras V. Oral
hygiene compliance in orthodontic patients: a
randomized controlled study on the effects of a
post-treatment communication. Prog Orthod. 2016
Dec;17(1):41. doi: 10.1186/s40510-016-0154-9.

11.L6e H. The Gingival Index, the Plagque Index and the
Retention Index Systems. J Periodontol.
1967;38(6):610-616.
doi:10.1902/jop.1967.38.6.610.

12.Wittich L, Tsatsaronis C, Kuklinski D, et al. Patient-
Reported Outcome Measures as an Intervention: A
Comprehensive Overview of Systematic Reviews on
the Effects of Feedback. Value Health.
2024,27(10):1436-1453.
doi:10.1016/j.jval.2024.05.013.

13.Caccianiga P, Nota A, Tecco S, Ceraulo S, Caccianiga
G. Efficacy of Home Oral-Hygiene Protocols during
Orthodontic Treatment with Multibrackets and

78



ISSN 2601-6877, ISSN-L 2601-6877 (print) ISSN 2668-6813, ISSN-L 2601-6877 (online)

Acta Stomatologica Marisiensis 2026;9(1)72-79

Clear Aligners: Microbiological Analysis with Phase-
Contrast Microscope. Healthcare (Basel).
2022;10(11):2255.  Published 2022 Nov 10.
doi:10.3390/healthcare10112255.

14.Cardoso Mde A, Saraiva PP, Maltagliati LA, Rhoden
FK, Costa CC, Normando D, Capelozza Filho L.
Alterations in plague accumulation and gingival
inflammation promoted by treatment with self-
ligating and conventional orthodontic brackets.
Dental Press J Orthod. 2015 Mar-Apr;20(2):35-41.
doi: 10.1590/2176-9451.20.2.035-041.0ar.

15.Noori RM, Ahmed OK, Kadhum AS, Yassir YA, Di
Blasio M, Russo D, Ciccit M, Minervini G. The
Effectiveness of Conventional and Advanced
Aligning Archwires: The Insights of Two Randomized
Clinical Trials. Eur J Dent. 2025 Oct;19(4):985-997.
doi: 10.1055/5-0044-1795080.

16.Moolya NN, Shetty A, Gupta N, Gupta A, Jalan V,
Sharma R. Orthodontic bracket designs and their
impact on microbial profile and periodontal disease:
A clinical trial. J Orthod Sci. 2014 Oct;3(4):125-31.
doi: 10.4103/2278-0203.143233.

17.Radhakrishnan PD, Sapna Varma NK, Ajith VV.
Assessment of Bracket Surface Morphology and

Corresponding author:
Alexandru Vlasa

Dimensional Change. Contemp Clin Dent. 2017 Jan-
Mar;8(1):71-80. doi: 10.4103/0976-237X.205045.
18.Freitas AO, Marquezan M, Nojima Mda C, Alviano
DS, Maia LC. The influence of orthodontic fixed
appliances on the oral microbiota: a systematic
review. Dental Press J Orthod. 2014;19(2):46-55.
doi:10.1590/2176-9451.19.2.046-055.0ar.

19.Klaus, K., Eichenauer, J., Sprenger, R, & Ruf, S.
(2016). Oral microbiota carriage in patients with
multibracket appliances. Head & Face Medicine, 12,
28.

20.Luchian |, Surlari Z, Goriuc A, loanid N, Zetu |,
Butnaru O, Scutariu MM, Tatarciuc M, Budala DG.
The Influence of Orthodontic Treatment on
Periodontal Health between Challenge and Synergy:
A Narrative Review. Dent J (Basel). 2024 Apr
17;12(4):112. doi: 10.3390/dj12040112.

21.Al-Melh MA, Bhardwaj RG, Pauline EM, Karched M.
Real-time polymerase chain reaction quantification
of the salivary levels of cariogenic bacteria in
patients with orthodontic fixed appliances. Clin Exp
Dent Res. 2020;6(3):328-335. doi:10.1002/cre2.285.

George Emil Palade University of Medicine, Pharmacy, Science, and Technology of Targu Mures,
38 Gheorghe Marinescu street, Targu Mures, 540139, Romania

Email: alexandru.vlasa@umfst.ro

Received: February 20, 2026/ Accepted: April 2, 2026

79



	This study was approved by the Institutional Ethics Committee of Albanian University (02.06.2019), Tirana, Albania, according to national regulations.
	Microbiological Findings
	Qualitative microbiological analysis, illustrated in Table 2, showed that all patients presented non-pathogenic bacterial flora at baseline.
	At three months, a shift toward pathogenic flora was observed in 6 patients (20%) in the metallic bracket group and 12 patients (40%) in the ceramic bracket group.
	Following reinforcement of oral hygiene protocols, most patients showed restoration of non-pathogenic flora at six months. Pathogenic flora persisted in only two patients in the ceramic bracket group.
	Table 2. Microbiological Changes During Treatment
	Patient Satisfaction Outcomes
	1. Kloukos D, Koukos G, Pandis N, Doulis I, Stavropoulos A, Katsaros C. Effect of orthodontic treatment with fixed appliances on the development of gingival recession. A prospective controlled study. Eur J Orthod. 2025;47(3):cjaf022. doi:10.1093/ejo/c...
	2. Di Nicolantonio S, Altamura S, Pietropaoli D, Monaco A, Ortu E. Orthodontic treatment and oral microbiota changes: a systematic review of oral dysbiosis revealed by 16S rRNA gene analysis. Angle Orthod. 2025 Aug 29;96(1):114-124. doi: 10.2319/11272...
	3. Al-Mutairi MA, Al-Salamah L, Nouri LA, Al-Marshedy BS, Al-Harbi NH, Al-Harabi EA, Al-Dosere HA, Tashkandi FS, Al-Shabib ZM, Altalhi AM. Microbial Changes in the Periodontal Environment Due to Orthodontic Appliances: A Review. Cureus. 2024 Jul 12;16...
	4. Roberts WE, Mangum JE, Schneider PM. Pathophysiology of Demineralization, Part II: Enamel White Spots, Cavitated Caries, and Bone Infection. Curr Osteoporos Rep. 2022 Feb;20(1):106-119. doi: 10.1007/s11914-022-00723-0.
	5. Zhao M, Yu C, Su C, Wang H, Wang X, Weir MD, Xu HHK, Liu M, Bai Y, Zhang N. Dynamic effects of fixed orthodontic treatment on oral health and oral microbiota: a prospective study. BMC Oral Health. 2024 Dec 21;24(1):1537. doi: 10.1186/s12903-024-053...
	6. Tripathi V, Assudani N, Alasmari AS, Meher J, Khan SH, Khan SSMN. Comparative Study of Microbial Adhesion on Different Orthodontic Brackets - An In Vivo Study. J Pharm Bioallied Sci. 2023 Jul;15(Suppl 2):S1270-S1273. doi: 10.4103/jpbs.jpbs_128_23.
	7. Kreve S, Dos Reis AC. Effect of surface properties of ceramic materials on bacterial adhesion: A systematic review. J Esthet Restor Dent. 2022;34(3):461-472. doi:10.1111/jerd.12799.
	8. Barcellos Fernandes R, Bárbara Polo A, Novaes Rocha V, Willer Farinazzo Vitral R, Carolina Morais Apolônio A, José da Silva Campos M. Influence of orthodontic brackets design and surface properties on the cariogenic Streptococcus mutans adhesion. S...
	9. Anhoury P, Nathanson D, Hughes CV, Socransky S, Feres M, Chou LL. Microbial profile on metallic and ceramic bracket materials. Angle Orthod. 2002;72(4):338-343. doi:10.1043/0003-3219(2002)072<0338:MPOMAC>2.0.CO;2.
	10. Cozzani M, Ragazzini G, Delucchi A, Mutinelli S, Barreca C, Rinchuse DJ, Servetto R, Piras V. Oral hygiene compliance in orthodontic patients: a randomized controlled study on the effects of a post-treatment communication. Prog Orthod. 2016 Dec;17...
	11. Löe H. The Gingival Index, the Plaque Index and the Retention Index Systems. J Periodontol. 1967;38(6):610-616. doi:10.1902/jop.1967.38.6.610.
	12. Wittich L, Tsatsaronis C, Kuklinski D, et al. Patient-Reported Outcome Measures as an Intervention: A Comprehensive Overview of Systematic Reviews on the Effects of Feedback. Value Health. 2024;27(10):1436-1453. doi:10.1016/j.jval.2024.05.013.
	13. Caccianiga P, Nota A, Tecco S, Ceraulo S, Caccianiga G. Efficacy of Home Oral-Hygiene Protocols during Orthodontic Treatment with Multibrackets and Clear Aligners: Microbiological Analysis with Phase-Contrast Microscope. Healthcare (Basel). 2022;1...
	14. Cardoso Mde A, Saraiva PP, Maltagliati LÁ, Rhoden FK, Costa CC, Normando D, Capelozza Filho L. Alterations in plaque accumulation and gingival inflammation promoted by treatment with self-ligating and conventional orthodontic brackets. Dental Pres...
	15. Noori RM, Ahmed OK, Kadhum AS, Yassir YA, Di Blasio M, Russo D, Cicciù M, Minervini G. The Effectiveness of Conventional and Advanced Aligning Archwires: The Insights of Two Randomized Clinical Trials. Eur J Dent. 2025 Oct;19(4):985-997. doi: 10.1...
	16. Moolya NN, Shetty A, Gupta N, Gupta A, Jalan V, Sharma R. Orthodontic bracket designs and their impact on microbial profile and periodontal disease: A clinical trial. J Orthod Sci. 2014 Oct;3(4):125-31. doi: 10.4103/2278-0203.143233.
	17. Radhakrishnan PD, Sapna Varma NK, Ajith VV. Assessment of Bracket Surface Morphology and Dimensional Change. Contemp Clin Dent. 2017 Jan-Mar;8(1):71-80. doi: 10.4103/0976-237X.205045.
	18. Freitas AO, Marquezan M, Nojima Mda C, Alviano DS, Maia LC. The influence of orthodontic fixed appliances on the oral microbiota: a systematic review. Dental Press J Orthod. 2014;19(2):46-55. doi:10.1590/2176-9451.19.2.046-055.oar.
	19. Klaus, K., Eichenauer, J., Sprenger, R., & Ruf, S. (2016). Oral microbiota carriage in patients with multibracket appliances. Head & Face Medicine, 12, 28.
	20. Luchian I, Surlari Z, Goriuc A, Ioanid N, Zetu I, Butnaru O, Scutariu MM, Tatarciuc M, Budala DG. The Influence of Orthodontic Treatment on Periodontal Health between Challenge and Synergy: A Narrative Review. Dent J (Basel). 2024 Apr 17;12(4):112...
	21. Al-Melh MA, Bhardwaj RG, Pauline EM, Karched M. Real-time polymerase chain reaction quantification of the salivary levels of cariogenic bacteria in patients with orthodontic fixed appliances. Clin Exp Dent Res. 2020;6(3):328-335. doi:10.1002/cre2....
	Received: February 20, 2026/ Accepted: April 2, 2026

