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A B S T R A C T 

 
Background: Gingival hypertrophy, the primary etiological factor, is the presence of bacterial plaque in 
the gingival sulcus, but if a fixed orthodontic appliance is placed in the affected teeth, the difficulty in 
achieving oral hygiene for these teeth increases, and it can even lead to "neglect" on the part of the 
patient. The clinical situation increases even more the possibility of gingival hypertrophy appearing. 
Materials and Methods: The combination of the keywords gingival hypertophy, fixed orthodontic 
appliance, treatment, vertical index, horizontal index and bacterial plaque in Pubmed, applying them in 
combination between them, brought out about 31 articles for further analysis. From the selected articles, a 
total of 31 articles, after reading the abstracts of the full content of the article, 7 of them were outside the 
topic or scope of our study. 23 articles were used for further data processing. 
Results: The tendency to find the incidence or prevalence of gingival hypertrophies in cases with 
orthodontic appliances is almost equal in the values of 29% and 24%. The lowest ratio is in the cases 
of case-report studies, which reaches the level of 5%. The reduction of gingival hypertrophy is indicated 
by the application of 40% chlorhexidine in gel form on the vestibular surface of already affected teeth, in 
the area of the maxillary molars on the vestibular surface. 
Conclusion: Most of the articles try to find the cause of gingival hypertrophy to clinically compare 
patients without orthodontic appliances versus patients with orthodontic appliances, selecting patient 
samples with similarities in individual data conditions such as age for example. But seeing this trend, 
adolescent patients are selected more often, knowing also the close relationship that hormonal changes 
have with the appearance of gingival hypertrophies. This element can also lead to incorrect facts and 
figures. 
Clinical Significance: The patient’s periodontal status and his age are two other factors that attract the 
attention of studies at almost the same level of interest, leaving other factors such as the duration of 
orthodontic treatment and the socio-economic status of the patient at a lower level. Oral hygiene has an 
impact on the appearance of gingival hypertrophy in teeth with orthodontic appliances, this is expressed 
more in the area of the mandibular incisors than in the mandibular molars. 

This is an Open Access (OA) journal, and articles are distributed under the terms of the Creative 
Commons Attribution-NonCommercial 4.0 International, which allows others to remix, and build upon 
the work non-commercially, as long as appropriate credit is given and the new creations are licensed 
under the identical terms. 
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1. Introduction 
 
The demand for orthodontic treatments is already presented 
in different age groups, it is understood with the necessary 
specific adaptations depending on the type of dentition 
 

* Corresponding author. 
E-mail address: ilmarobo@yahoo.com (I. Robo). 

and the condition in the oral cavity.1–4 Fixed appliances 
are specifically indicated for permanent teeth without age 
limit and respecting this age group not only for pathologies 
such as gingival hypertrophy, but also for trauma from 
occlusion or even for implant treatment, the cooperation 
of the orthodontist with the periodontologist must be at a 
high level of professional understanding. The enlargement 
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of the gingiva causes the movement of the gingival 
margin covering the tooth structure of the clinical crown, 
which automatically leads to the appearance of periodontal 
pathology under the classification of pseudopockets or 
intraosseous pockets when inflammation of the periodontal 
structures accompanied by incorrect tooth movement are 
combined together.2,5–8 The literature supports the fact 
that gingival enlargement is the initial stimulus from the 
irritation of the materials used, mainly nickel allergy, but 
also from food fermentation products. 4,8–12 

Orthodontic treatment has as primary the main role 
in the proper repositioning of the teeth, but followed by 
pink gingival margo. The gingival margin should fill the 
interdental spaces and be placed over the enamel-cementum 
junction. Fixed orthodontic treatments can cause soft tissues 
not only gingival hypertrophy, gingival intussusceptions 
but also gingival recessions, as if tooth inclinations are 
accompanied by immersion of the enamel-cement junction 
or its appearance in a visible supragingival position.1,4,8,11 

Data and clinical cases of gingival hypertrophy have been 
published in the literature even in cases of good oral 
hygiene, emphasizing the content of gingival fluid that 
indicates the presence of destructive enzymes of gingival 
collagen. Other authors focused on the occurrence of 
allergic reactions that may come from the nickel of which 
fixed orthodontic appliances are composed. The content 
of such material increased the indication to use nickel-
free appliances in allergic patients. 11–14 Different authors 
have described hypertrophy as a linear invasion of the 
interproximal tissue with a mesial and distal direction and 
an intragingival depth of 1 mm. Gingival hypertrophy can 
range from a small surface crease to large defects that 
penetrate the alveolar bone.1,7,14–17 

Some studies have suggested that tilting of mandibular 
incisors is performed without jeopardizing periodontal 
health in patients treated with fixed orthodontic appliances 
if they have good oral hygiene.1,3,6,8,11,14 

Other studies showed that tilt movement with orthodontic 
appliances can be associated with a decrease in the width 
of keratinized tissue. These conclusions reached by these 
studies are consistent with other studies conducted some 
time ago, according to which labial tooth movement 
can reduce the height of the free gingiva that relieves 
gingival recession and can be associated with a decrease in 
buccolingual tissue thickness, while the lingual movement, 
unlike the buccal one, has the opposite effect.17–23 

Another element that is closely related to the treatment 
protocol with a fixed orthodontic appliance is the form of 
the periodontal biotype. In order to avoid problems with 
periodontal health, before starting orthodontic treatment, 
the health and thickness of the fixed gingiva should be 
assessed. 24,25 

Orthodontic appliances apply biological forces, small 
and long-term forces, on the tooth-bearing studs and 

mainly on the bone and the periodontal ligament. These 
forces, being at the limits of biological forces, cause bone 
resorption or promote the creation of new bone on the 
surfaces where the pulling force is exerted and resorption 
on the dental surfaces where the compressive force is 
exerted.26–29 

The presence of periodontal pockets complicates the 
clinical picture. In cases where the periodontal pockets 
are below the level of the bone, then below the level of 
the alveolar ridge, depending on the anatomical shape, 1, 
2 or 3 pages of the orthodontic apparatus indicates the 
application of force to the surface of the pocket, which 
means that areas of compression of the bone, or areas of its 
expansion will appear.27–31 This is a clinical picture that is 
not included in our study. The clinical picture that affects is 
the fact of the presence of deep pockets caused by gingival 
hypertrophy, that is, in cases of gingival hypertrophy 
present before orthodontic intervention, or appearing after 
orthodontic intervention. Some studies have suggested that 
after periodontal surgical treatment, orthodontic treatment 
can have an effect on the morphology of bone defects, 
affect the healing of connective tissue and decrease the 
depth of pockets when they are present.27–31 Some authors, 
after application of orthodontic forces, achieved clinical and 
radiological improvements. In the histological study, in the 
presence of good oral hygiene, new cementum formation 
and new collagen connection of the periodontal ligament 
can be obtained from orthodontic treatment.[27.29] 
 
2. Materials and Methods 
 

2.1. Guidance and eligibility criteria 
 

The systematic review in question used the Prisma 
transparent reporting guidelines, which are designed to 
ensure a rigorous and transparent approach to conducting 
systematic reviews and meta-analyses. This study is of the 
review type with the primary purpose of finding data about 
the clinical evaluation of gingival hypertrophy, caused in 
patients treated with fixed orthodontic appliances in the oral 
cavity. 
 
2.2. Information sources and search strategy 
 

This information is collected from the selected articles 
in PubMed by combining the keywords applied for the 
search. The following query was used to screen the literature 
via Pubmed Advanced Search: (gingival enlargement OR 
orthodontic treatment OR fixed) AND (gingival overgrowth 
and index and orthodontic treatment). The selection of 
the Pubmed page as a source from which data will be 
collected from the articles to be selected, is a criterion that 
is predetermined by the authors, based on the evaluation 
that the authors themselves have for the safe and concrete 
information provided by this page of the published source. 
Articles in the field of medicine and also dentistry, since we
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Figure 1: Flow diagram of the study protocol 
 
 
Table 1: Distribution of articles based on the type of study performed presented in these selected articles, regarding gingival hypertrophy 
caused by fixed orthodontic appliances. 

Year of publication Type of 
study 
Cross-seksional 
Cohort-study 
Case-report 
Grup-kontrolli 
Total 

2000-2010 
 

- 
3 – 13% 

- 
3 – 13% 
6 – 26% 

2011-2020 
 

4 – 17% 
2 – 9% 

- 
7 – 30% 

13 – 57% 

2021-2022 
 

1 – 4% 
1 – 4% 
1 – 4% 
1 – 4% 
4 – 17% 

Total 
 

5 – 22% 
6 – 26% 
1 – 4% 

11 – 48% 
23 - 100%
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Table 2: This table presents data on the risk factors of gingival hypertrophy, presented in the selected articles of the study, depending on 
the way of analysis expressed by the type of study applied 

Type of study Risk 
factors 
Age 

 
 

Periodontal status 
 
 
 

Duration of ortho 
treatment 

 
Oral hygiene 

 
 
 

Composition of 
orthodontic appliances 

 
 

Socio-economic status 
 

Total 

Cross-seksional 
 
Hossam A Eid et 
al. 2014 1 – 1 
 
- 
 
 
 

- 
 
 

N F To 2013 8 - 1 
 
 
 
Vincent-Bugnas et 
al.2021 4 Draghici 
et al. 2016 9 - 2 
 
Zanatta et al. 
201215 - 1 
5 

Cohort-study 
 
Hosadurga et al. 
201615 - 1 
 
- 
 
 
 
Kouraki et al. 
200516 Remkema 
et al. 2010 21 - 2 
- 

 
 

Zanatta et al 20142 

Baeshen et al. 
20226 Pazzini et 
al. 2009 20 - 3 
- 
 
6 

Case report 
 
- 
 
 
- 
 
 
 

- 
 
 
Ning Li et al. 
2021 10 - 1 
 
 
- 
 
 
 

- 
 
1 

Control group Total 
 
Y A Almansob et al.2021 3 4 
Giannopoulou et al. 2008 13 

– 2* 
Rauten et al. 2016 11 Gong 4 
et al. 2011 12 Giannopoulou 
et al. 2008 13 Miranda et 
al.2012 19 – 4* 
- 2 
 
 
Y A Almansob et al.2021 3 6 
Pretti et al. 2015 7 Farhadian 
et al. 2015 17 Herrera et al. 
2018 18 – 4* 
Paschos et al. 2008 14 8 
Corbacho de Melo et al. 
2012 22 van Gastel et al. 
2007 23– 3 
- 1 
 
13 24* 

 
 
Table 3: Incidence and prevalence values of gingival hypertrophy caused by fixed orthodontic appliances. 

Gingival hypertrophy from fixed ortho appliances 
Prevalence 
Incidence 

Value by articles 
48% 49.7% 
57.1% 

Study reference 
Hossam A Eid et al. 20141 Vincent-Bugnas et al.2021 4 

Hosadurga et al. 2016 5 

 
 
Table 4: The collected articles were divided depending on the point of view and the interest that the pathology of gingival hypertrophy 
presents. 

Articles 
Authors - year of 
publication 

Diagnostic method 
Zanatta et al 20142, 

 
Y A Almansob et al.20213 

Vincent-Bugnas et al.2021 4 

Miranda et al.201219 

Corbacho de Melo et al. 2012 22 

 
 
 
 
 

5 articles 

Microscopically 
Hosadurga et al. 2016 5 

 

Baeshen et al. 2022 6 

Rauten et al. 2016 11 

Gong et al. 201112 

Paschos et al. 2008 14 

Pazzini et al. 2009 20 

 
 

Van Gastel et al. 2007 23 

 
7 articles 

Treatment 
Hossam A Eid et al. 20141 

 

Pretti et al. 2015 7 

N F To 2013 8 

Draghici et al. 2016 9 

Paschos et al. 2008 14 

Zanatta et al. 
2012 15Farhadian et al. 

2015 17 

Herrera et al. 2018 18 

Remkema et al. 2010 21 

9 articles 
 
 
Table 5: Diagnostic method of gingival hypertrophy caused by fixed orthodontic appliances, divided as positive result or negative result. 

Diagnostic methods 
 

Gingival bleeding 
Indices of hypertrophy 
Bacterial plaque index 

Results 
Positive 

Zanatta et al 20142 

Y A Almansob et al.20213 Miranda et al.201219 

Corbacho de Melo et al. 2012 22 

 
Negative 

 
 
Vincent-Bugnas et 

al.2021 4
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Table 6: Microscopic evaluation about changes that differ in gingival hypertrophy, presented specifically according to the article 
depending on which element or marker the study was carried out. 

Microscopic assessment 
 

Sex hormones 
 

Receptors CD 
Pentroxin 3 Thrombospodin 1 
Bacteria 

 
IL 
Nicel 
Total 

Results 
Positive 

Hosadurga et al. 2016 5 Positive effect fluctuations of estrogen 
testosterone 

Baeshen et al. 2022 6 CD24 and CD146 show increase 
Rauten et al. 2016 11 

Gong et al. 201112 van Gastel et al. 2007 23 Prevotella, 
Porphyromonas, Actinomyces 

Paschos et al. 2008 14 IL-1 and IL-8 are at high levels 
Pazzini et al. 2009 20 

7 elements 

 
Negative 

Neutral effect progesterone 
level 

CD133 show reduction 
 
 
 
IL-4 are at reduced levels 

 
3 elements 

 
Table 7: This table summarizes the data on how to treat gingival hypertrophies caused by fixed orthodontic appliances. 

Articles 
 

3 articles - CHX 
 
 

1 article -
Gingivectomy 
1 article - Antibiotics 
4 articles - Oral 
hygiene 

 
Positive 

40% varnish application Varnish 
application according to time 

intervals: 0,12,24 weeks 
Laser diode 

 
Metronidazole Tetracycline 

How often do you brush your 
teeth? Application of interdental 

floss Difficulty in applying 
hygiene 

Treatment - Results 
Author - study Negative 

Pretti et al. 2015 7) Mouthwash 
Paschos et al. 2008 14 

 

N F To 2013 18 
 

Draghici et al. 2016 9 

Hossam A Eid et al. Hygiene has limited 
2014 1 Zanatta et al. effects 

2012 15 Remkema et al. 
201021 

 
Author - study 
Farhadian et al. 

2015 17 

 
 
 
 

Herrera et al. 
2018(18) 

 
Table 8: Data on diagnostic methodology and treatment of gingival hypertrophies caused by fixed orthodontic appliances. 

Treatment Diagnostic method 
Bleeding index 
Hypertrophy index 
Bacterial plaque index 

CHX 
1 article – 4 articles 

Gingivectomy 
 
2 articles – 1 article 

Antibiotics 
 
 
2 articles – 1 article 

 
 
are talking about such a topic in this article. 
 
2.3. Selection and Data collection process 
 

For the selection of the articles that will be included in the 
study, after being familiar with how it should be done, three 
reviewers (I.R., M.K. and R.K.) worked independently, who 
also independently applied the combination of keywords 
based on the way of their application. The collected 
data were further analyzed together to determine the final 
number of articles included in this article review. 
 
2.4. Data items 
 

12 articles were collected from the first phase of the 
search, while 19 articles were collected from the second 
combination of words. 

From the selected articles, a total of 31 articles, after 
reading the abstracts of the full content of the article, 7 of 
them were outside the topic or scope of our study. 23 articles 
were used for further data processing. After reading and 
processing the data collected from the published articles, 

they were analyzed and sorted and presented in the relevant 
tables expressing the purpose of this study. 
 
3. Results 
 

3.1. Study selection 
 

If the situation is analyzed with an analytical eye 
for gingival hypertrophy caused by fixed orthodontic 
appliances, from 3949 articles, coming out of the 
combination with the keyword gingival enlargement and 
orthodontic treatment and fixed orthodontic appliance, 
reduced this number to almost 30 times less to the value 
of 126 articles. The second combination of the keywords 
gingival overgrowth and index and orthodontic treatment, 
was related to the orientation of the collection of articles 
related to the appearance of gingival hypertrophy caused 
by fixed orthodontic appliances, brought another group 
of 19 articles. found were also filtered for 10 years and 
reached the value of 23 articles for further analysis in this 
study, eliminating about 7 articles for further analysis. The 
inclusion criteria were all articles that specifically talk only
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about gingival hypertrophy in cases of patients with fixed 
orthodontic appliances, but hypertrophy defined only by the 
presence of bacterial plaque. Exclusion criteria concerned 
articles on allergy to fixed orthodontic appliance component 
materials and mouth breathing. At this stage, 23 articles 
were selected as part of the basic articles included in the 
study (Figure 1). 

Based on the data collected from the electronic search in 
PubMed, the selected articles based on the characteristics 
evaluated by them, are grouped and presented in the 
following tables. Table 1 shows the distribution of articles 
based on their type, such as cross-sectional, cohort-study, 
case-report or randomized control trial. The type of article 
also shows the way and purpose for which the study was 
carried out, to find incidence to find prevalence or simply to 
show a clinical case and how this clinical case progressed 
after the intervention that was performed on the patient. 
This type of division also shows the tendency of studies 
on gingival hypertrophies caused by fixed orthodontic 
appliances. The studies of the selected articles were 
classified on the basis of the risk factor for the 
appearance of gingival hypertrophies. The data were 
presented in Table 2, while the Incidence and prevalence 
values of gingival hypertrophy caused by fixed orthodontic 
appliances were described in table 3.  

The possible treatment of gingival hypertrophy is 
the application of different types of toothpastes, which 
significantly reduce plaque accumulation and gingival 
inflammation. Table 4 divides the studies according to 
angulation versus gingival hypertrophy caused by fixed 
orthodontic appliances. There are studies that aim at the 
diagnostic method of gingival hypertrophy, or the control 
of gingival hypertrophy at the microscopic level and the 
changes that the latter brings, or from the point of view of 
the treatment that can be performed. 

In table 5, the most specific data about the elements of 
table 4 are collected in relation to the authors’ agreement, 
for gingival hypertrophy caused by fixed orthodontic 
appliances. 

Table 6 lists the articles that microscopically assess 
gingival hypertrophy specifically according to the 
marker they identify in the article. Table 7 summarizes 
the articles depending on the treatment method of 
gingival hypertrophy caused by fixed orthodontic 
appliances. The combination of the data of table 5 and 
table 6 are expressed in figures in table 8. 
 

4. Discussions 
 

Based on the data in table 1, the aim of the articles is to 
find the incidence and prevalence of gingival hypertrophy 
in cases of application of fixed orthodontic appliances. In 
order to find the causative factor, it seems that the tendency 
of the articles is higher, about 43% of articles oriented 
around studies with a control group. So, it is attempted 
to find the cause of gingival hypertrophy to clinically 

compare patients without orthodontic appliances versus 
patients with orthodontic appliances, selecting patient 
samples with similarities in individual data conditions such 
as age for example. Since we are dealing with the latter, 
adolescent patients are chosen more often, knowing also 
the close relationship that hormonal changes have with 
the appearance of gingival hypertrophies. The tendency to 
find the incidence or prevalence of gingival hypertrophies 
in cases with orthodontic appliances is almost in equal 
proportions, with values of 29% and 24%. The most reduced 
ratio is in cases of case-report studies at the level of 5%. 

From the data in table 2, it is noted that among the 
most indicated factors as risk factors for the appearance 
of gingival hypertrophy after the placement of fixed 
orthodontic appliances is the metal component material, 
elastic, composite of the fixed orthodontic appliance applied 
to patients. The second factor in the sequence is the 
patient’s oral hygiene, assessed by the bacterial plaque 
index, which expresses the patient’s individual care for 
individual oral health. This shows the tendency of how 
gingival hypertrophy caused by the orthodontic apparatus 
is viewed, giving direction to the way of its treatment. 

The patient’s periodontal status and his age are two other 
factors that attract the attention of studies at almost the 
same level of interest, leaving other factors such as the 
duration of orthodontic treatment and the socio-economic 
status of the patient at a lower level. Oral hygiene has 
an impact on the appearance of gingival hypertrophy in 
teeth with orthodontic appliances, this is expressed more in 
the area of the mandibular incisors than in the mandibular 
molars. Data supported by 2 studies. (2,3) If analyzed 
for oral hygiene based on a study (1) it is said that if 
brushing teeth 3 times a day, gingival hypertrophy will 
not appear, compared to brushing 2 times a day. days 
where the individuals who apply it present with gingival 
hypertrophy of the second degree, G2. But this data is 
rejected in another study, where it is stated that among 
the predisposing factors causing gingival hypertrophy in 
clinical cases with fixed orthodontic appliances in the oral 
cavity, in order to evaluate the regression of this pathology, 
it is directly related to metal brackets, the composition of 
and the duration of the treatment, or the time these nickel 
brackets have been in contact with the gingival tissues. (4) 
It is not the amount of bacterial plaque, but its quality that 
directly affects the appearance of gingival hypertrophy. But 
in cases where populations of the same age are compared, 
mainly adolescents with almost the same bacterial plaque 
index, it is noted that the main effect on the appearance 
of gingival hypertrophy is the fluctuating levels of sex 
hormones, appearing in the individual names of estradiol 
and testosterone and excluding here progesterone. (5) 

At the microscopic level, CD24 and CD146 cells are 
confirmed to be found in gingival hypertrophies caused 
by fixed orthodontic appliances (6), while the reduction
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of CD133 cells is observed. In cases of fixed orthodontic 
appliances, this source of study confirmed the genetic side 
of the process of the appearance of gingival hypertrophy. 
The reduction of gingival hypertrophy is indicated by 
the application of 40% chlorhexidine in gel form on 
the vestibular surface of already affected teeth, in the 
area of the maxillary molars on the vestibular surface. 
(7) The treatment of these hypertrophies is indicated 
by the application of diode gingivectomy laser. (8) The 
application of antibiotics indicated for the treatment of 
periodontal diseases (9) is another way of treatment. 
Gingivectomy is the other solution from the periodontal side 
for the emerging problem(10) which is associated with an 
increase in Pentraxin 3 and Thrombospodin 1 biomarkers 
that reduce inflammation and increase angiogenesis.(11) 
gingival hypertrophy caused by specific bacteria such as 
prevotella, actinomyces, Porphiromonas is more based on 
the literature. (12) IL-1 and IL-8 are high in gingival 
hypertrophies caused by fixed orthodontic appliances, while 
IL-4 is at reduced levels. (13) Application of chlorhexidine 
causes a significant reduction of IL-1beta in the sulcus of 
teeth with gingival hypertrophy caused by fixed orthodontic 
appliances. (14) but there is a study that also emphasizes 
the fact that everything recovers and goes away by 
itself with regression of gingival hypertrophy, after just 
removing the orthodontic appliance, thus contradicting the 
fact that chlorhexidine or mouth rinses do not significantly 
affect the reduction or eventual disappearance of gingival 
hypertrophy. (17) 
 
5. Conclusions 
 

The patient’s periodontal status and his age are two other 
factors that attract the attention of studies at almost the same 
level of interest, leaving other factors such as the duration 
of orthodontic treatment and the socio-economic status of 
the patient at a lower level. Oral hygiene has an impact 
on the appearance of gingival hypertrophy in teeth with 
orthodontic appliances, this is expressed more in the area 
of the mandibular incisors than in the mandibular molars. 
It is not the amount of bacterial plaque, but its quality that 
directly affects the appearance of gingival hypertrophy. 
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