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Abstract
Background: The placement of orthodontic apparatus in the oral cavity, according to the literature, should
in�uence the alteration of oral �ora, especially the subgingival one. The purpose of the study is to
evaluate the subgingival �ora of patients with �xed orthodontic appliances, regardless of placement time.
In 3 cases of patients with �xed orthodontic appliances, a bacterial sample of the gingival sulcus was
taken for laboratory examination. Patients were clinically evaluated for the presence or tendency, of
having gingival hypertrophy.

Results: Results from the 3 cases included in the study, 1 of them came up with Streptococcus Anginosus
positive, Doxycilin-sensitive. The tendency for gingival hypertrophy was maximal 3% to 1.5% respectively
in each patient. In the patient with different oral �ora, daily topical treatment with tetracycline, placed in
the gingival sulcus, was applied.

Conclusions: Alteration of the oral �ora with the placement of �xed orthodontic appliances is not a fully
veri�able fact, as it indicates the patient's follow-up, at the time of placement of the apparatus and until
removal after orthodontic treatment, depending on the 2-3-year period of treatment. The tendency for
gingival hypertrophy is apparently high, versus the presence of �xed orthodontic apparatus.

Background
Gingival hypertrophy, caused by the local irritating effect of parts of the �xed apparatus in the oral cavity,
in patients undergoing orthodontic treatment, within the indicated interval of orthodontic treatment,
oriented by the established diagnosis, is a common pathology. This is due to the primary fact that the
orthodontic appliance makes it di�cult to maintain oral hygiene, despite the patient's good will to be
careful against this fact.(1,2,3)

The study aims to show differences in the oral �ora of patients who have a �xed orthodontic appliance in
the oral cavity, placed for a considerable period of time; time during which the adaptation of the oral �ora
also occurred.The �xed orthodontic appliance with all its elements that are placed in the oral cavity, has a
smooth surface that is easily cleaned. The situation is complicated as the apparatus increases the
surface volume above the tooth surface, versus the vestibule. The �rst element and the second element
of the clinical situation of gingival hypertrophy, lies in the fact that brackets or even bands are glued to
the tooth surface with the help of composite and cement. Here is introduced the irritating and initiating
element for the creation of the bacterial plaque, as the rough surface on which the bacterial plaque can
be created is added.(2,3,4,5,6,7)

The primary de�nition of bacterial plaque involves the fact that it manages to form more rapidly on hard
surfaces and begins to deposit initially on the interproximal surfaces.

Another element that makes it di�cult for the patient to maintain oral hygiene with the orthodontic
appliance in the oral cavity is the covering or interconnection of the teeth with the wire that joins the
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brackets of the apparatus placed in the oral cavity. Thus, the patient can’t freely clean the interproximal
surfaces of the teeth with a �xed orthodontic appliance.(3,5,8,9,10,11,12,13,14)

From the literature data there is no reason to change the oral �ora, as both the metallic composition of
the apparatus and the inorganic or organic composition of the composite or cement to which the
apparatus is �xed are not elements that can be utilized by the constituent bacteria of the oral cavity
during the cycle. their vital. Even the cement and adhesive composite for orthodontic appliances is even
better and more processed if we compare them with the composite used for dental therapy, or with the
cement used for dental prosthetics.(8,10,15,16,17)

A single data that has been published in the literature relates to the sensitivity of epithelial cells to nickel,
the metal component of orthodontic appliance wires. And that’s why gingival hypertrophy caused by
orthodontic appliances is not a separate classi�cation or subclassi�cation in the classi�cation of
periodontal diseases, both in the old classi�cation and in the new classi�cation. (1,18,19,20,21,22,23,24)

Gingival hypertrophy caused by �xed orthodontic appliances has the clinical picture mainly of
in�ammatory hypertrophy, induced by the local presence of bacterial plaque, hypertrophy with allergic
stimulus factor, caused by the nickel composition mainly of �xed apparatus wires and hypertrophy
caused by hormone �uctuations from the monthly menstrual cycle, as well as from the period of onset or
development of adolescence. Sex hormone �uctuations are known to have a signi�cant effect on gingival
margins, mainly as estrogen affects gingival tissue proliferation and progesterone increases
angiogenesis.(5,25,26,27,28,29)

So, the gingiva becomes the prey of healthy hypertrophic gingival enlargement, as where there is new
tissue the blood vessels are also added. The combination of systemic conditioners is healthy, only when
bacterial plaques are absent. As in the presence of bacterial plaque the clinical situation changes towards
pathology and the "healthy" gingival hypertrophy turns into pathology, which in some cases is combined
with the allergy to the metal constituent products of the orthodontic appliance.(8,30,31,32,33,34)

Oral �ora has its usual ingredients, in content and composition ratios. The minimal change, either in the
new constituent element or in the increase of the number of the existing element of the normal oral �ora
in the gingiva, shows signi�cant changes of in�ammation. However, the growth and microbiological
cultivation of oral �ora is speci�c and relatively costly in general, and in Albania in particular. In our
country there is also the di�culty in cultivating special voices of the oral �ora, mainly anaerobes speci�c
constituents of the oral �ora, causes of periodontal pathologies with speci�c clinical appearance.
(12,36,37,38)

Methods
The study was applied at the Dental Clinic of Albanian University, in the period December 2019 - February
2020. The study is of the case report type of 3 cases of selected ad-hoc patients, with orthodontic
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appliance �xed in the oral cavity.

Patients were included in the study after verbal con�rmation and signing of the consent consent for the
readiness of data collection indicated to meet the purpose of the study. Patients were recorded
demographic data and data about existing systemic diseases or not, in patients. The existence of
systemic diseases affects the onset of gingival hypertrophy, which is caused by three classes of
medications that patients can take to treat systemic diseases such as: hypertension, epilepsy, and
situations where immunosuppression is indicated. Taking medication for these clinical situations affects
the occurrence of gingival hypertrophy regardless of whether or not they have orthodontic apparatus in
the oral cavity.

The patients were all three females, with higher education, in the age range 20–25 years. Patients were
selected ad-hoc and this similarity in the three data collected simpli�es the ful�llment of the purpose of
the study, as under the same conditions we expect to control only the effect of the presence of bacterial
plaque, and consequently the level of personal hygiene, on the appearance of gingival hypertrophy.

Patients were evaluated for the presence of gingival hypertrophy and underwent analysis of the oral �ora
of the gingival sulcus at the teeth with �xed orthodontic apparatus.(3,6,8,12,22,39)

Consent in the participation of patients in the study was performed with the signature of the patients
themselves.

Results
Patient no.1: E. Gj.

23-year-old patient, E. Gj. was treated with the aim of directing the teeth, applying the orthodontic
technique with �xed orthodontic apparatus in both arcades. This treatment started 1 year ago and
throughout this time period has followed the stages of orthodontic activation.

During the examination it was noticed that she has 25 teeth present in the oral cavity; this is because the
third molar teeth in both jaws respectively: 18,28,38,48 have not erupted, the maxillary canine (23) is
impacted and the �rst maxillary premolars (14,24) have been extracted as indicated by orthodontic
treatment that the patient has been undergoing for 1 year.

Periodontal status: Healthy �xed gingiva with high �brocytic tendency. The width of the �xed gingiva is
classi�ed as high respecting the narrowing zones of width, respectively in the frenulum areas. Strong
�brotic median frenules. The maxillary median frenulum �xed very low, has even disappeared the
interdental papilla between the two incisors. The interdental papilla appears partially absent under the
class 3 classi�cation for papillary height. Marginal gingiva with tendon predominantly papillary in the
area of the mandibular incisors. These data are presented in Fig. 1. The index of bacterial plaque is
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relatively low, mainly in the mandibular incisors on the vestibular surfaces, where the tendency for
marginal gingivitis in the papillary areas is even higher. Data presented in Fig. 2.

Gingival hypertrophy index: Tendency to gingival hypertrophy, vertical and horizontal index of gingival
hypertrophy were in values ≤ 3mm. The way of data registration is shown in �gure no.3. In�ammation of
soft tissues may come as a result of persistent force exerted by orthodontic braces; followed by this
clinical situation by the tendency for in�ammatory hypertrophy.

Using an absorbent to obtain the necessary material, which was then sent to the laboratory. Figure 5
shows the gingival �uid sampling technique and the laboratory analysis sheet performed.

From the test results, the patient tested positive for Streptococcus Anginosus, with sensitivity to various
antibiotics such as: Amikacin, Cefazolin, Ce�xime, Cefotaxime, Cefoxitin, Ceftazidime, Ceftriaxone,
Cipro�oxacin, Clarithromycin, Doxycycin, Eryxamine, Pexycycin, Ery Trimethoprim / sulfamethoxazole.

Patient no.2: A. Ç. − 25 years old

The patient was presented to the University Dental Clinic in order to obtain the appropriate data for the
study. After performing the anamnesis, it was found that the patient had 1 year and 4 months that she
was equipped with orthodontic apparatus in both arcades and that she was suffering from heart failure.

In the clinical examination the presence of 28 teeth was noticed, as 18,28,38,48 were extracted with the
open technique, ie with surgical procedure in order for the orthodontic treatment to be more successful,
while in the laboratory examination oral �ora was observed. normal.

Periodontal status: Presence of periodontal stone in the interdental spaces maxillary and mandibular
incisors. Data shown in Fig. 6.

The patient presents pink gingiva, not erythematous.

Local gingival hypertrophy presented locally in areas 42.43 and 23.24, documented in Fig. 7.

The patient has good hygiene.On the lingual side there is no presence of bacterial plaque. Obtaining the
material for a further laboratory examination using buffer and absorbent, accompanied by the analysis
sheet are shown in Fig. 9.

Patient no.3: Q. L. − 21 years old

Patient no.3 Q. L. is under orthodontic treatment for 1 year. She has the orthodontic appliance present
only in the maxillary arcade. Examination showed the absence of 2 premolars of 1 (14,24) and the
presence of another 30 teeth. The patient after laboratory examination, resulted in normal oral �ora. The
patient has a pink gingiva. Presence of a maxillary medial frenulum with appendix. Tendency to local
gingival hypertrophy in the area of 12.13 and yes tendency to local gingival hypertrophy: 15 (mesial /
distal). The above data are shown in Fig. 10.
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Tendency to local gingival hypertrophy: 22.25 (m / d). Oral hygiene more favorable compared to the
maxillary arcade because braces make it di�cult. The placement of the adsorbent for obtaining the
material is shown in Fig. 10, accompanied by the analysis sheet.

Discussions
Recently, orthodontic treatment is being widely adapted for both adolescents and adults. The application
of orthodontic appliances in addition to helping to correct the position of the teeth and achieve the
desired aesthetics, can also improve gingival health. This is based on the hypothesis raised by Poulton
and Lang who after their study, showed positive effects on all perioral structures after orthodontic
treatment, but on the other hand the second hypothesis is based on the fact that orthodontic treatment
makes it di�cult to maintain hygiene deteriorating periodontal condition.(40,41,42,43,44,45,46)

The use of braces on the labial or lingual / palatal surfaces of the teeth allows the accumulation of
bacterial plaque, therefore oral hygiene is a key factor for successful treatment. In the study conducted at
the University Dental Clinic, all three cases presented with local gingival hypertrophy. This result is
consistent with that of S. Zachrisson& B.U Zachrisson in 1972, who reported that even if patients have
very good hygiene, they can still exhibit gingival hypertrophy, also consistent with data by Surlin et. al,
where patients may have favorable hygiene and hypertrophy but no signs of gingival in�ammation.
(44,45,46)

Based on these results, it is concluded that gingival hypertrophy can occur in any patient, whether careful
or not with hygiene. But on the other hand in a study conducted at King Khalid University, patients who
had good oral hygiene and used �oss more than 3 times a day showed no signs of gingival hypertrophy,
while those who used brush and �oss only once a day, presented the highest% of grade 2 hypertrophy.
The age group of patients with a higher frequency of hypertrophy in this study was 10–19 years old.
(45,46,47)

This data is compatible with that of Boydet.et.al where according to this source, oral hygiene is better in
adults than in adolescents because the decision of adults for treatment is not in�uenced by other persons
such as parents or their peers.

Orthodontic treatment may or may not affect the oral �ora. Based on our study, only 1 case tested
positive for Streptococcus anginosus while other patients resulted in normal oral �ora, concluding that
orthodontic treatment does not necessarily have to change the normal �ora because it depends more on
the immunity of the affected individual. There is mixed evidence that there is no need for changes in the
patient's individual oral �ora, just as there is evidence that authors such as Sakamaki and Bahn rely on
the idea that lactobacilli are actively grown in �xed apparatus accompanied by S.mutans or as
Schglenhauf who reports that �xed devices carry more S.mutans than mobile ones.(46,47,48)

Analyzes of the oral bacterial �ora in patients who have a �xed orthodontic appliance have been
performed while evaluating the periodontal indices with their respective changes. One of these studies
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even takes the analysis further by applying it to large number of patients, which is positive for �nding
possible correlations. Based on this study, this correlation depends on the time of placement of the �xed
orthodontic appliance in the oral cavity.(49)

Another interesting direction of the analysis of the oral �ora in patients with orthodontic apparatus is
brought by the next study(49) where the aim is to �nd possible changes of the oral �ora in the sulcus of
patients who have �xed orthodontic apparatus or mobile orthodontic apparatus. The 2012–2013 study is
performed on a relatively high number of patients. None of the patients taken in the study was positive
for periodontal anaerobes. Patients with mobile devices exhibit better oral hygiene, smaller plaque counts,
and fewer in�ammatory gingival reactions.(50)

Another point of view that has attracted attention for publications in the literature is the tendency of
patients towards the appearance of carious lesions, towards the placement of the lingual or vestibular
orthodontic apparatus. The study where Wilcoxon and Mann Whitney U tests were used to evaluate
qualitative data differences and Fisher's Chi-square tests to evaluate quantitative data between groups
while Mc Nemar was used for differences between groups. Based on this study, patients with lingual
orthodontic appliances had greater plaque presence 4 and 8 weeks after placement, high rate of gingival
in�ammation, and more S. mutans present, 8 weeks after apparatus adaptation. No differences were
found between the 2 groups regarding salivary �ow rate, salivation saturation capacity and Lactobacillus.
(51)

Perhaps it is the material or type of bracket structure that affects the pathogenic periodontal microbial
colonization and halitosis. This was the aim of another study (52) conducted at Suleyman Demirel
University, where 46 patients were selected for �xed orthodontic treatment, age range 11–16 years.(52)

Orthodontic appliances can predispose to the spread of Candida in the oral cavity. The results do not lead
to the conclusion that orthodontic appliances can change non-Candida carriers into carriers. Of particular
importance is oral hygiene in both patients with �xed and mobile devices.(53,54)

Regarding the oral �ora planted from the samples taken in patients with �xed orthodontic appliances in
the oral cavity, studies support the presence of Enterococcus faecalis, E. faecium, Staphylococcus aures,
Escherichia Coli and different strains from the Candida group, compared to those use mobile or non-
mobile devices.(55) This study concluded that orthodontic appliances alter oral health and have effects on
colonizing oral bio�lm with the possibility of their spread to various tissues and organs.

Fixed orthodontic appliances have brackets, which make the patient more prone to in�ammation, due to
the accumulation of bio�lm and the inability to have maximum oral hygiene. Another irritating factor in
these patients is the use of nickel. In the study patients(56) it was observed that only a small number used
the dental �oss every day when the treatment was long-term and this is related to the fact that patients
undergoing long-term treatment reduce their motivation for oral care and the presence of orthodontic
appliance makes �oss use di�cult.
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Conclusions
Gingival hypertrophy is caused by various factors, including orthodontic appliances. Although there is no
speci�c classi�cation, this type of hypertrophy may be part of the subclassi�cation of chronic gingival
hypertrophy.

The placement of �xed orthodontic appliances compromises oral hygiene, due to the presence of braces,
which make it di�cult to maintain optimal hygiene and allow the accumulation of bacterial plaque.

Gingival hypertrophy from orthodontic appliances can be localized or generalized. Not all patients
undergoing orthodontic treatment have signs of hypertrophy or alteration of the oral �ora, although a
good proportion of them undergo this phenomenon.
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Figures

Figure 1

Patient no.1, photo of the anterior maxilla, showing the maxillary incisors, �xed orthodontic apparatus
and �xed gingiva with a width higher than the norm and mainly in pink.
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Figure 2

View of the mandibular, vestibular and lingual incisors, patient no.1, where the presence of bacterial
plaque is distinguished, mainly in the interdental areas. On the linguistic side, the patient does not result
in the presence of bacterial plaque.
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Figure 3

Photo showing exactly how the gingival hypertrophy was assessed, where the vertical and horizontal
indices were less than 3mm.
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Figure 4

Photo showing the presence of marginal gingivitis through the noticeable change of colors from the
antomic and physiological pink color of the gingiva, to the cherry red color.
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Figure 5

Absorbent paper placed in the gingival sulcus to take the gingival �uid sample and the sample analysis
sheet showing the results in speci�c names of bacteria, accompanied by sensitivity to antibiotics.

Figure 6

Photo of patient A. Ç. With �xed orthodontic apparatus where the presence of periodontal stone in the
interdental areas of the maxillary and mandibular incisors is distinguished.
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Figure 7

Tendency to gingival hypertrophy in areas 43, 44 and 23, 24.

Figure 8

Photo of the lingual surfaces of the manfdibular incisor, showing the presence of stones in the
inteproximal surfaces.
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Figure 9

Photo during the procedure of obtaining material from the gingival sulcus to patient no.2, accompanied
by the relevant analysis sheet.
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Figure 10

Patient no.3 with data recorded for study effect.


