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Abstract
Introduction: Tannerella forsythia, is an anaerobic, Gram-negative microorganism closely related to
periodontal disease. Factors such as poor dental hygiene, fixed orthodontic appliances, etc. can cause
dysbiosis in the bacterial community.
Objective: To analyze the literature about the epidemiology, diagnostic methods, oral manifestations,
relationship with systemic diseases and treatment of Tannerella forsythia in orthodontic patients.
Methodology: Using the keywords “T. forsythia”, “orthodontics”, “oral manifestations”, “diagnostics”,
“treatment” and “epidemiology”, the main public databases were searched, with emphasis on the last 5
years. It was evaluated with the PRISMA and AMSTAR-2 guidelines.
Results: At the national level, in 2019, cases of gingivitis and periodontal disease ranked fifth among the
twenty main causes of diseases. As a diagnostic method, most of the studies used molecular biology
(PCR) for the identification of bacterial DNA. Very few studies performed cultures for identification. T.
forsythia is capable of inducing characteristic signs of gingivitis and periodontal disease. Non-surgical
mechanical therapy remains the gold standard in its treatment. There are multiple diseases that can be
related to the presence of T. forsythia, so its medical importance becomes more relevant and its control,
essential.
Conclusion: T. forsythia is closely related to periodontal disease. Its presence is mainly found in the
easily accumulated plaque in patients with fixed appliances. It is essential to diagnose it for a treatment
that can avoid harm to the patient.
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1. Introduction
Tannerella forsythia is a microorganism that is closely related to periodontal disease.
Periodontal disease is an infectious disease of periodontal tissues that can lead to tooth loss if
it is not intervened in time [1]. In order to proliferate and persist, bacteria tend to live in
biofilms. In the oral cavity, biofilms constitute what is known as "dentobacterial plaque"
which can cause damage when accumulating for a long time. It is said that more than 300
bacterial species live inside a periodontal pocket [2]. According to Socransky and Haffajee,
periodontal bacterial complexes can be grouped by color; Tannerella forsythia, is part of a
group of bacteria called the "red bacterial complex", which includes Porphyromonas gingivalis
and Treponema denticola [1, 3, 4]. In a healthy individual, without periodontal disease, bacteria
exist in a natural balance with the host. However, different factors such as diabetes, smoking,
genetic predisposition, poor dental hygiene, fixed orthodontic appliances, etc. can cause a
dysbiosis in the bacterial community [5]. In the literature, it is mentioned that red and orange
bacterial complexes are frequently associated with tissue inflammation during orthodontic
treatments, so the appliances placed in the mouth have a close correlation with periodontal
disease. However, correct alignment of the dental organs can provide long-term periodontal
health benefits [6, 7]. There are not many studies about the impact of T. forsythia on patients
treated with orthodontics, so the aim of this study is to analyze the literature about the
epidemiology, diagnostic methods, oral manifestations, relationship with systemic diseases
and treatment of Tannerella forsythia in orthodontic patients. Such research can help prevent
any subsequent periodontal damage that may have a permanent impact on the patient.
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2. Materials and Methods
Articles on the subject published through the PubMed,
SCOPUS and Google Scholar databases were analyzed, with
emphasis on the last 5 years. The quality of the articles was
evaluated using PRISMA guidelines, i.e., identification,
review, choice and inclusion. The quality of the reviews was
assessed using the measurement tool for evaluating systematic
reviews (AMSTAR-2). The search was performed using
Boolean logical operators AND, OR and NOT. It was realized
with the words “Tannerella forsythia”, together with
“orthodontics”, “oral manifestations”, “treatment” and
“epidemiology. The keywords were used individually, as well
as each of them related to each other.
3. Results & Discussion
3.1 Epidemiology
Periodontitis is a very common condition affecting
approximately 15%-20% of the population worldwide at an
age between 35-44 years [8]. T. forsythia, T. denticola, C.
rectus and P. nigrescens are significantly more common in
the samples obtained from the orthodontic patients [9-11].
The literature describes that 60% of all orthodontic patients
experience a variation in biofilm accumulation after the
necessary appliance bonding. [12, 5]. Some studies; have
analyzed the periodontal and microorganism change after
orthodontic treatment. Three months after removal, a
significant reduction of periodontopathogens such as
Tannerella forsythia found during treatment was observed [13].
A study by Paolantonio and Cols., found that the frequency of
subgingival pathogenic microbiota, significantly increased 1
month after application and was maintained up to three
months after removal, which could mean an increased risk of
periodontal disease [14]. It is important to highlight the degree
of incidence in periodontal disease where periodontal
pathogens such as T. forsythia play an important role.
Therefore, orthodontists should take into account the priority
in plaque control to avoid irreversible damage.
3.2 Diagnostic Methods
In most of the studies, molecular biology techniques were
used for the extraction of bacterial DNA to identify T.
forsythia. Samples were obtained by different methods. One
fossil-based study used 344 microbiomes from human teeth
that were 1000 to 2000 years old [8]. Another study used, in
addition to DNA, plaque level, gingival bleeding level,
probing depth and biofilm samples for PCR testing [15].
Association studies of T. forsythia with some other disease
were also evaluated by molecular biology, where they
identified the presence of the microorganism in a saliva
sample [16]. In a study in which three types of orthodontic
appliances were compared with the aim of evaluating the
microbiota in each of them; they also isolated DNA by means
of salivary samples to subsequently perform PCR and identify
the microorganisms present, among which T. forsythia was
mainly found [12]. Similar molecular biology methods (DNA
hybridization) were performed for the identification of
microorganisms isolated from the plaque found in the sulcus
of a molar on which a metallic band was placed [17]. Another
study reported the use of culture media in which an attempt
was made to reproduce a bacterial environment for the growth
of T. forsythia, subsequently with the help of an electron
microscope a quantitative analysis of the bacteria was
performed [18]. It is important to mention that, for a more
accurate identification, most studies opted to perform
molecular biology methods such as PCR for the identification

of bacterial DNA. Very few studies were found that
performed cultures for identification. Each study used a
different sampling method according to their convenience.
3.3 Oral manifestations
T. forsythia is a microorganism that has been frequently
associated with periodontal disease. Multiple studies have
shown that there is a significantly higher frequency of T.
forsythia in subgingival plaque in subjects with periodontal
disease than in healthy subjects [19, 2]. Thus, its oral
manifestations are directly related to the signs and symptoms
of periodontitis [20]. High levels of T. forsythia have also been
found in patients with gingival bleeding compared to those
without gingival bleeding. Therefore, it can be attributed as
one of the main clinical signs associated with its presence [21].
Importantly, T. forsythia causes a polymicrobial challenge to
the immune system, which triggers a response that, under
certain circumstances and in a subset of the population, leads
to the progressive destruction of soft and hard tissues that
characterizes periodontitis [22]. In a study correlating different
periodontal pathogens with gingival enlargement during
orthodontics, T. forsythia was found to be present [23].
Therefore, although T. forsythia is capable of inducing signs
of periodontal disease such as the onset of connective tissue
destruction and alveolar bone resorption [24]; a synergistic
relationship between T. forsythia and other periodontal
pathogens may be necessary to produce major gingival
pathology, but it is demonstrable that its presence causes
damage that may become irreversible in the patient's
periodontium if not addressed in time. From a simple gingival
inflammation and bleeding to the destruction of the gingiva.
3.4 Treatment
Scaling and root planing (SRP) are major components of any
successful periodontal treatment. However, it is only effective
in reducing bacterial load and does not completely eradicate
all pathogens from deep pockets, either because of their
presence in locations within periodontal tissues or in areas
inaccessible to instrumentation [25, 26]. In such cases,
adjunctive antibiotic therapy has been used. However, in any
of these scenarios, the possibility of reinoculation and
reinfection can cause recurrence of periodontal disease [27].
The protocol used considers the administration of amoxicillin
and metronidazole alone in conjunction with non-surgical
periodontal therapy. This combination has been repeatedly
shown to be beneficial in the treatment of periodontitis [29].
Other studies show the efficacy of treatment combining
mechanical scaling and root planning therapy with
chlorhexidine gluconate for subgingival application. Where
the data suggest that, combined with mechanical therapy, has
a significantly greater and prolonged effect in the elimination
of periodontal pathogens [25]. There are cases where a laser
has been used that locally targets pathogens. In periodontal
disease, the use of this laser is suggested as an adjunct in
conjunction with scaling and root planing therapy [29, 30, 31].
Non-surgical mechanical therapy remains the gold standard in
the treatment of periodontitis, as it removes or destroys
subgingival biofilm. However, it is important to consider that
there are adjuvants that can enhance efficacy in pathogen
control.
3.5 Relationship of T. forsythia with other diseases
Esophageal cancer: It is the eighth most common cause of
death in the world. Although much of the ethology of this
type of cancer is attributed to lifestyle; an association of the
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presence of P. gingivalis and T. forsythia has been attributed
to an increased risk of this disease. According to the study
developed by Malinowski and Cols. in 2019, it has been seen
that T. forsythia could introduce pro-inflammatory cytokines
such as IL-1 and IL-6 by CD4 cells [32].
Atherosclerosis: Lee and Cols. found that T. fosythia and
BspA increased the progression of atherosclerotic lesions in
mice. This process could be associated with down-regulation
of lipid metabolism related to low gene expression.
Mahalakshmi and Cols. conducted another study in which
statistical significance was observed in the presence of T.
forsythia and other periodontal pathogens with atherosclerosis
[33, 34]
.
Rangé H and Cols. mention that there is a potential role of
periodontal microorganisms, but that especially T. forsythia,
is related to neutrophil activation within hemorrhagic
atherosclerotic carotid plaques [35].
Rheumatoid arthritis: In addition, a statistically significant
association of T. forsythia with high rheumatoid arthritis
activity was presented [16].
Osteoporosis: In one study, periodontitis was detected in
77.1% of women with osteoporosis or osteopenia. In addition,
a significant correlation was found between osteoporosis and
missing teeth. Where T. forsythia and C. rectus were detected
in 100% of the samples [36].
HIV: A study investigated the association between detectable
human immunodeficiency virus (HIV) plasma viral load
(HVL) and high levels of periodontal and non-periodontal
microorganisms in the subgingival microbiota of people with
HIV. Thus, detectable viral load in individuals with HIV was
associated with elevated levels of known periodontal
pathogens, such as P. nigrescens, T. forsythia and E.
corrodens, etc [37].
Diabetes: Another disease that can be closely related to
periodontal pathogens is diabetes. One study shows poor
glycemic control; which is associated with increased levels
and frequencies of periodontal pathogens in the subgingival
biofilm of subjects with type 2 DM and periodontitis [38, 39].
There are multiple diseases that can be related to the presence
of T. forsythia so its medical importance becomes more
relevant and its control is essential.
4. Conclusions
The high incidence and prevalence of periodontal disease
where T. forsythia plays an important role, increases the
attention that orthodontists must have to avoid irreversible
damage in patients. For diagnosis, most studies have opted for
molecular biology methods such as PCR to identify bacterial
DNA. The presence of T. forsythia can cause anything from
simple inflammation and gingival bleeding to destruction of
the patient's periodontium if not treated in time. There are
multiple diseases that can be related to the presence of T.
forsythia so the medical importance and control through oral
hygiene in orthodontic patients is essential.
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