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Abstract:

Periodontal disease may compromise orthodontic treatment outcomes, yet its effect on bonding time and bracket survival remains
unclear. Therefore, it is of interest to evaluate the periodontal health, bonding time and bracket survival among orthodontic patients
with healthy periodontium and mild to moderate periodontal disease. Ninety patients were divided into two groups and assessed
over 12 months for clinical periodontal parameters, bonding duration and bracket survival rate. Patients with periodontal disease
showed higher plaque and gingival index scores, while bracket survival did not differ significantly between groups. Thus, data
shows the periodontal disease does not adversely affect bracket survival under controlled care, supporting safe orthodontic treatment
in such patients.
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Background:
When it comes to improving facial cosmetics, oral function and
correcting malocclusion, orthodontic therapy is crucial. When it
comes to regulated tooth movement, fixed orthodontic tools,
such archwire and brackets, are the way to go [1]. On the other
hand, this equipment might change the oral environment, which
can lead to more plaque and irritation in the gums. Without
proper oral hygiene, orthodontic brackets may trap food
particles and plaque, which can lead to inflammation of the
gums and periodontal disease if not removed regularly [2]. The
outcome of orthodontic treatment is greatly affected by the state
of the patient's periodontal health. As a result of decreased
alveolar bone levels and higher probing depths, patients with
pre-existing periodontal disease may have inadequate
periodontal support [3]. These factors may influence how
periodontal tissues react to orthodontic stresses and shed light
on the stability of orthodontic equipment. Research shows that
when biofilm builds up around orthodontic brackets, it may
cause gingival index, plaque index and bleeding on probing to
rise during orthodontic treatment [4]. There has been a plethora
of research on the correlation between orthodontic therapy and
good periodontal health. Although straightening misaligned
teeth and making them easier to clean is one benefit of
orthodontic treatment, the accumulation of plaque around
brackets and bands might temporarily exacerbate periodontal
problems [5]. Inadequate oral hygiene habits, which are more
common in the first few months of orthodontic treatment, are
related with increased gingival inflammation [6]. An essential
part of fixed appliance treatment is the bonding of orthodontic

brackets. Brackets are affixed to the enamel surface during the
bonding operation using adhesive compounds that provide
enough bond strength to endure orthodontic stresses throughout
treatment. Because prolonged bonding processes may lengthen
chairside time and cause patient pain, the amount of time
needed for bracket bonding is a critical clinical factor. Therefore,
in order to maximize the results of orthodontic therapy, efficient
bonding procedures are required [7]. The success of orthodontic
treatment is also determined by the bracket survival rate.
Treatment times and the number of necessary therapeutic visits
could be extended if brackets fail or debond. Various variables,
including bonding method, adhesive type and patient
compliance, affect the bracket failure rate, which has been shown
to vary from around 0.6% to 28% in studies [8, 9]. Oral
cleanliness, masticatory pressures, bonding process, tooth type
and other variables may all affect the bracket survival rate. The
increased occlusal stresses experienced by molar brackets make
them more likely to fail than those used for front teeth,
according to the available research [10, 11]. The likelihood of
orthodontic appliances surviving might be affected by
periodontal disease as well. Plaque buildup and gingival
inflammation are common symptoms of periodontal disease in
patients, which may worsen bonding conditions and raise the
risk of bracket failure. However, with the right periodontal
therapy and supportive maintenance care, individuals with
periodontal impairment may still have effective orthodontic
treatment [12]. Therefore, it is of interest to compare the
orthodontic patients with and without periodontal disease in
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terms of periodontal health indices, bonding time and bracket
survival rates.

Materials and Methodology:

Study design:

Taking place at a dental teaching hospital's Department of
Orthodontics, this research was planned as a prospective
comparative clinical trial.

Study duration:
Recruitment, treatment and follow-up assessments for the
research all took place over the course of 18 months.

Sample size:
A total of 90 orthodontic patients were included in the study and
divided into two groups:
[1] Group A: Orthodontic
periodontium (n = 45)
[2] Group B: Orthodontic patients with mild to moderate
periodontal disease (n = 45)

patients with  healthy

Inclusion criteria:
[1] Patients aged 15-35 years
[2] Patients requiring fixed orthodontic treatment with
brackets
[3] Patients willing to provide informed consent
[4] Patients with good general health

Exclusion criteria:
[1] Severe periodontal disease
[2] Systemic diseases affecting periodontal health
[3] Smokers
[4] Patients who had undergone previous orthodontic
treatment

Clinical examination
Baseline periodontal
parameters:
[1] Plaque index (PI)
[2] Gingival index (GI)
[3] Probing pocket depth (PPD)
[4] Bleeding on probing (BOP)

assessment included the following

Bonding procedure:
The bonding procedure for orthodontic brackets was performed
using the conventional acid-etch technique:
[1] Enamel surface cleaned with pumice
[2] Application of 37% phosphoric acid etching gel for 30
seconds
[3] Rinsing and drying
[4] Application of primer and adhesive
[5] Placement of stainless steel brackets
[6] Lightcuring
Bonding time was recorded using a digital stopwatch.

Follow-up:
Patients were followed up at:

©Biomedical Informatics (2026)

[11 1 month

[2] 3 months

[3] 6 months

[4] 12 months
Bracket failure or debonding events were recorded during each
visit.”

Statistical analysis:

Data were analyzed using SPSS version 26.0 (IBM Corp.,
Armonk, NY, USA). Statistical tests used included: Chi-square
test and Student’s t- test. A p-value <0.05 was considered
statistically significant.

Results:

Both the plaque index and the gingival index were much higher
in the periodontal disease group than in the healthy control
group. Individuals with periodontal disease were more likely to
have bleeding upon probing (46.7%) compared to healthy
individuals (13.3%), suggesting that their periodontal health was
worse (Table 1). Those with periodontal disease had a much
longer average bonding time (24.8 vs. 21.4 minutes, p = 0.002)
than those without the condition. The bonding conditions may
be affected by increased plaque formation and gingival irritation
(Table 2). Patients with healthy periodontium had a little better
bracket survival rate (93.3%) than those with periodontal disease
(90%). There was no statistically significant change, however
(Table 3).

Table 1: Baseline periodontal health status

Parameter Healthy group Periodontal disease group p
(n=45) (n=45) value
Plaque index 0.92 +£0.34 1.64 £0.52 <0.001
Gingival index 0.78 +£0.30 1.48 £ 0.46 <0.001
Probing depth 21+04 33+0.6 <0.001
(mm)
Bleeding on 6 (13.3%) 21 (46.7%) <0.001
probing

Table 2: Bonding time of orthodontic brackets

Parameter Healthy Periodontal disease p
group group value
Mean bonding time (minutes) 214 +4.2 248+5.1 0.002
Patients requiring rebonding 3 (6.7%) 8 (17.8%) 0.09
during procedure
Table 3: Bracket survival rate after 12 months
Outcome Healthy group  Periodontal disease group  p value
Brackets survived 420 (93.3%) 405 (90.0%) 0.18
Bracket failures 30 (6.7%) 45 (10.0%) 0.18
Discussion:

Because plaque tends to stick to orthodontic items like brackets
and wires, they may affect periodontal health. This research
aimed to compare orthodontic patients with healthy
periodontium to those with periodontal disease based on
periodontal health metrics, bonding time and bracket survival
rate. The findings demonstrated that when comparing
individuals with healthy periodontium to those with periodontal
disease, the plaque index and gingival index scores of the former
group were noticeably higher. These results corroborate those of
earlier research showing that orthodontic treatment is associated
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with an increase in plaque buildup and gingival irritation [13].
The difficulty in adequately cleaning around orthodontic
equipment may explain why individuals with periodontal
disease have more plaque buildup. Bacterial colonization may be
facilitated by the orthodontic brackets and wires, which produce
plaque-retentive regions. Patients with periodontal disease had a
noticeably prolonged bonding time for orthodontic brackets,
according to the current research. An increase in bonding time
might be the result of gingival irritation or plaque buildup that
prevents the tooth surface from being adequately isolated during
the bonding process. When comparing individuals with healthy
periodontium to those with periodontal disease, the bracket
survival rate was somewhat lower in the former group. There
was no statistically significant change, however. When proper
bonding procedures and oral hygiene measures are put in place,
these results imply that periodontal disease may not
significantly impact bracket survival [14]. Depending on the
tooth type and bonding process, previous research have shown
that bracket failure rates may vary. The elevated occlusal stresses
experienced by molar brackets, for instance, contribute to their
disproportionately high failure rate [15]. Even while periodontal
health might be preserved with the right supporting treatment, a
different research assessing orthodontic retainers in periodontitis
patients discovered that retainer failure was more common in
individuals with severe periodontal disease [16]. It is crucial to
keep up with proper dental hygiene when undergoing
orthodontic treatment, according to the results of this research.
In order to avoid periodontal problems, it is crucial to have
expert cleanings done regularly, educate patients and provide
supportive periodontal treatment. Patients with periodontal
disease who are receiving orthodontic treatment benefit greatly
from interdisciplinary teamwork between periodontists and
orthodontists. In order to get stable and effective orthodontic
treatment results, it is important to undergo proper periodontal
care both before and during orthodontic therapy. A small
sample size and a short 12-month follow-up period are two of
the study's drawbacks. Further evaluation of the influence of
periodontal disease on orthodontic treatment results requires
longer-term research with bigger sample numbers.
N
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Conclusion:

We show that when compared to patients with healthy
periodontium, orthodontic patients suffering from periodontal
disease had worse periodontal health metrics and required more
time to glue brackets. Having said that, both groups' bracket
survival rates were similar. Patients suffering from periodontal
disease may still undergo orthodontic treatment as long as they
adhere to rigorous oral hygiene protocols and get proper
periodontal care.

References:
[1] Hasan A & Sharma PK. Front Oral Maxillofac M. 2026 8:4.
[DOL: 10.21037 / fomm-25-7]
[2] Gokce B & Kaya B. Eur | Orthod. 2019 41:591. [PMID:
31365926]
[81 Zhong W et al. Int ] Oral Sci. 2025 17:27. [PMID: 40175337]

[4] Pellitteri F et al. Saudi Dent ]. 2023 35:657. [PMID: 37823083]

[5] Petsos H et al. BMC Oral Health. 2024 24:236. [PMID:
38355505]

[6] Palone M et al. Semin Orthod. 2024 30:135.
10.1053/j.s0d0.2023.10.001]

[7] Durrani OK et al. Peer]. 2024 12:e17645. [PMID: 38952970]

[8] LiBetal SciRep. 2023 13:20709. [PMID: 38001102]

[9] Chacon-Moreno A et al. Rev Cient Odontol. 2022 10:e116.
[PMID: 38389556]

[10] Al-Moghrabi D et al. Br Dent ]. 2021 230:770. [PMID:
34117437]

[11] Alzainal AH et al. Int | Dent. 2020 2020:8874909. [PMID:
32733564]

[12] Tallani S et al. FI000Res. 2023 12:1442. [PMID: 38264264]

[13] Luchian I et al. Dent J. 2024 12:112. [PMID: 38668024]

[14] Amir M et al. Prof Med ] 2023 30:546.
10.29309/TPM]/2023.30.04.7383]

[15] Cokakoglu S & Kizildag A. Angle Orthod. 2023 93:57.
[PMID: 36251392]

[16] Quinty O et al. Dent J. 2024 12:300. [PMID: 39452428]

[DOL:

[DOL

Caveat Emptor is applicable among the literate community where
required and possible. The publisher, its journal, editors and the
internal/external reviewers take adequate steps to check, evaluate, correct,
edit, revise and improve content where possible and required.

3890



