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Abstract

Aim: To present clinical aspects of gingival overgrowth induced by 
orthodontic therapy and to evaluate the consequences of the presence 
of bacterial plaque during orthodontic treatment.

Methods: Our study included a number of 15 subjects diagnosed 
with gingival overgrowth due to orthodontic reasons. The subjects 
presented themselves at the Oro-Maxillo-Facial Surgery Clinic in the 
city of Craiova, Romania, complaining of gingival bleeding, functional 
and masticatory disorders, but also of an aesthetic nature. Each sub-
ject was given a file, anamnesis, general and local clinical examination 
and were entered into a database created in the Excel program that 
includes information related to sex, age group, occupation, systemic 
diseases, allergies, drug treatments or surgical, O’Leary Plaque Index, 
duration of orthodontic treatment, age of the gingival overgrowth le-
sion. The informed consent of each subject was obtained.

Results: The subjects are included the age group of 12-27 years. Our 
study highlighted the fact that gingival overgrowth induced by orth-
odontic therapy tends to affect more male subjects (73.3%) than female 
subjects (26.6%). All subjects were tested for allergy to metal alloys 
from which the dental appliances are made, but no subject showed hy-
persensitivity. For each subject we calculated the O’Leary Plaque Index 
and it can be seen that most subjects had a score between 40-59%, this 
being a percentage worryingly, the duration of orthodontic treatment 
varies between 2 months and 3 years, most subjects are included the 
category of more than 1 year, and the age of gingival overgrowth varies 
between one month and 6 months. At the same time, it was noticed 
that subjects who have had orthodontic appliances for more than a 
year that the gingival overgrowth has a generalized form, being much 
more severe. Gingival lesions are detected in the early stages, often 
because the subjects go for regular check-ups once a month.
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Introduction

Gingival overgrowth is a condition with increased incidence, 
especially in the case of children and adolescents [1]. In the case 
of children and adolescents, gingival overgrowth predominantly 
takes the following clinical forms: hereditary gingival fibromato-
sis [2], gingival overgrowth induced by type I neurofibromatosis 
[3], but also gingival overgrowth induced by the administration 
of drugs such as: nifedipine, phenytoin, cyclosporine A [1,4].

The increase in volume of the gingival tissue induced by 
drugs is a local lesion caused mainly by the side effects of drug 
therapy with phenytoin, nifedipine or ciclosporin. Nifedipine is a 
first-generation calcium channel blocker used for the treatment 
of hypertension and angina pectoris [5]. The onset of the lesion 
occurs at the level of the interdental papilla, with a tendency 
to extend until the entire dental crown is covered. The gingival 
mucosa in most cases maintains its pink color, has a firm con-
sistency and does not show a tendency to bleed. In situations 
where gingival overgrowth takes on a severe, generalized form, 
it can affect dental occlusion [6].

Phenytoin was formerly known as diphenylhydantoin and 
is a potent anticonvulsant used to treat and prevent general-
ized seizures, complex partial seizures, and status epilepticus 
[7]. From the point of view of the clinical aspect, gingival over-
growth induced by phenytoin is characterized by slow growth 
that begins at the level of the interdental papilla, but which 
in the absence of inadequate hygiene or in the case of incor-
rect administration of the medication can lead to an excessive 
growth of the gingival mucosa reaching to cover the entire den-
tal crown [7,8]. Also, in the case of Hg induced by phenytoin, a 
lesion with a high degree of fibrosis is observed [9].

Cyclosporin A is a selective and reversible immunosuppres-
sive agent that is widely used as a drug for a wide spectrum 
of human diseases, such as graft-versus-host disease, noninfec-
tious uveitis, rheumatoid arthritis, psoriasis, and atopic derma-
titis [10]. Clinically, the gingival lesion induced by ciclosporin A is 
characterized by hyperemia, bleeding both during probing and 
brushing, or even spontaneous bleeding. The location of the le-
sion mainly affects the anterior area of the teeth [11].

Hereditary gingival fibromatosis is a rare condition, charac-
terized by a slow progressive growth of the gingival mucosa, be-
ing the most common generalized form. The severity of gingival 
tissue growth causes phonetic and masticatory problems but 
can lead to diastemas or incorrect position of the teeth [12].

Conclusion: Bacterial plaque significantly influences the evolution 
and severity of gingival overgrowth induced by orthodontic therapy. 
The dentist has the duty to educate the patient and draw his atten-
tion to the fact that during orthodontic treatment the hygiene rules are 
much more rigorous, because braces are elements that retain bacte-
rial plaque and food debris. Currently, there are many attractive tech-
niques for familiarizing children and adolescents with the rules of oral 
hygiene that can be performed both at home and in the doctor’s office. 
Access to the applications aimed at this topic installed on the smart-
phone bring a great benefit among young people.

Recent studies have shown that gingival overgrowth can also 
be induced by orthodontic therapy [13]. Gingival overgrowth 
due to orthodontics has several possible causes: the accumu-
lation of bacterial plaque and tartar caused by improper oral 
hygiene [13,14]; the material from which the orthodontic appli-
ance is made [15]; overloading the periodontium by exercising 
excessive forces [16].

The material from which the orthodontic appliance is made 
is susceptible to the development of allergic reactions at the 
level of the gingival mucosa. Thus, we emphasize that over time 
a series of allergic manifestations induced by the orthodontic 
appliance have been reported due to the degree of corrosion 
of the material [17], the use of alloys with high allergenic po-
tential: nickel-titanium [17], iron-nickel-chromium, cobalt-chro-
mium [18]. Severe gingival overgrowth can lead to damage to 
aesthetic and masticatory functions, necessitating surgical exci-
sion of excess tissue [19].

Material and methods

Our study included a number of 15 subjects diagnosed with 
gingival overgrowth due to orthodontic reasons. The subjects 
presented themselves at the Oro-Maxillo-Facial Surgery Clinic in 
the city of Craiova, Romania, complaining of gingival bleeding, 
functional and masticatory disorders, but also of an aesthetic 
nature. Each subject was given a file, anamnesis, general and 
local clinical examination and were entered into a database cre-
ated in the Excel program that includes information related to 
sex, age group, occupation, systemic diseases, allergies, drug 
treatments or surgical, O’Leary Plaque Index, duration of orth-
odontic treatment, age of the gingival overgrowth lesion. The 
informed consent of each subject was obtained.

For each subject we calculated the O’Leary Plaque Index ac-
cording to the formula:

 PI = total number of surfaces with bacterial plaque/ total 
number of surfaces examined x100

The study was conducted according to the guidelines of the 
Declaration of Helsinki and approved by Ethics Committee of 
the University of Medicine and Pharmacy Craiova (approval ref-
erence no. 39/01.03.2022). 

Results

The subjects are included the age group of 12-27 years. Our 
study highlighted the fact that gingival overgrowth induced 
by orthodontic therapy tends to affect more male subjects 
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(73.3%) than female subjects (26.6%). All subjects were tested 
for allergy to metal alloys from which the dental appliances are 
made, but no subject showed hypersensitivity. For each subject 
we calculated the O’Leary Plaque Index and it can be seen that 
most subjects had a score between 40-59%, this being a per-
centage worryingly, the duration of orthodontic treatment var-
ies between 2 months and 3 years, most subjects are included 
the category of more than 1 year, and the age of gingival over-
growth varies between one month and 6 months. At the same 
time, it was noticed that subjects who have had orthodontic ap-
pliances for more than a year that the gingival overgrowth has a 
generalized form, being much more severe. Gingival lesions are 
detected in the early stages, often because the subjects go for 
regular check-ups once a month. 

Figure 1: Age distribution of the subjects

Figure 2: Sex distribution of the subjects diagnosed with gingival 
overgrowth induced by orthodontic treatment

Figure 3: O’Leary Plaque Index of the subjects

Figure 4: Duration of the orthodontic treatment

Figure 5: Age of gingival overgrowth induced by orthodontic ap-
plinace

Figure 6: Subject C.B., 20 years old,  female, generalized gingival 
overgrowth induced by fixed orthodontic treatment at the level of 
the maxillary. At the level of the incisive interdental papilla there 
is an excessive growth that tends to form a disathema. Gingival 
mucosa is reddish, edematous, firm consistency. The teeth are cov-
ered with bacterial plaque.

Discussion

Orthodontic therapy requires increased attention to main-
taining oral hygiene. If the subject wearing orthodontic appli-
ances does not strictly follow the rules of oral hygiene, the accu-

mulation of bacterial plaque and tartar will occur, leading to the 
appearance of gingival inflammation. The severity of gingival 
inflammation depends on the amount of accumulated bacterial 
plaque [20,21]. In any situation, fixed orthodontic therapy leads 
to bacterial plaque retention, which requires the use of special 
tools and hygiene such as orthodontic mini-brushes that pen-
etrate between the braces, the use of mouthwash or oral irriga-
tor [21,22]. In the case of young subjects, we can use interactive 
methods of education regarding oral hygiene, such as the use of 
the bacterial plaque revealer [23].

For teenagers, the plaque revealing tablet method is not in-
teresting, but we can use digital technology to capture atten-
tion [24]. An efficient method is represented by the installation 
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Figure 7: Subject D.C., 21 years old, female, generalized gingival 
overgrowth induced by fixed orthodontic treatment at the level of 
the maxillary and mandible. The interdental papillae are edema-
tous, the gingival mucosa is red, loose consistency, and it is bleed-
ing on probing. The teeth are loaded with bacterial plaque. 

Figure 8: Subject M.B., 27 years old, male, localized gingival over-
growth induced by fixed orthodontic treatment at the level of the 
posterior teeth of the maxillary. The gingival mucosa is pink-red-
dish, firm consistency. The teeth are loaded with bacterial plaque.

of a smartphone application called WhiteTeeth app intended 
for patients with fixed orthodontic appliances [24]. This appli-
cation can be easily used at home by the adolescent and has 
a motivational effect, an informative function on the negative 
effects on the teeth in case of non-compliance with hygiene 
rules throughout the wearing of the orthodontic appliance, a 
reminder function on the actions that must be performed [24].

Most orthodontists recommend that orthodontic therapy 
be initiated during adolescence, but they lose sight of the fact 
that this period is dominated by hormonal changes that favor 
the appearance of gingival inflammation [25]. Even in our study 
we observe the fact that all the subjects wearing dental braces 
are teenagers. We also noticed that most of the subjects of 
our study did not follow the instructions for maintaining oral 
hygiene recommended by the doctor, which led to the devel-
opment of excessive gingival hypertrophies. Another problem, 
noted in our study, was represented by the use of excessive, 
incorrectly directed orthodontic forces that induced gingival 
overgrowth.

Conclusion

Bacterial plaque significantly influences the evolution and 
severity of gingival overgrowth induced by orthodontic therapy. 
The dentist has the duty to educate the patient and draw his 
attention to the fact that during orthodontic treatment the hy-
giene rules are much more rigorous, because braces are ele-
ments that retain bacterial plaque and food debris. Currently, 

there are many attractive techniques for familiarizing children 
and adolescents with the rules of oral hygiene that can be per-
formed both at home and in the doctor’s office. Access to the 
applications aimed at this topic installed on the smartphone 
bring a great benefit among young people.
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