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ARTICLE INFO  ABSTRACT 
 
 

Orthodontic tooth movement is achieved by remodeling of the alveolar bone in response to 
mechanical loading. A change in metabolic state that interferes with bone remodeling may result 
in a different rate of tooth movement. Diabetes mellitus (DM) may adversely affect bone 
remodeling and tooth movement during the application of orthodontic forces. The aim of this 
literature review was to evaluate the implementation of orthodontic therapy in patients with DM. 
Orthodontic treatment and DM, between 1986 and 2019. There are currently few studies on 
orthodontics and dental movement in patients with DM in animals and humans. Bone response in 
diabetic rats after the application of orthodontic forces show a significant decrease in bone 
formation. Given that orthodontics is based on the principle that prolonged application of forces 
on the tooth results in tooth movement, which is a consequence of the surrounding bone 
remodeling, the success of this treatment lies mainly in the response of the bone to the applied 
forces. There is no treatment preference over fixed or removable appliances, being of good 
importance good oral hygiene and postponing orthodontic treatment in uncontrolled diabetics, 
until they are compensated by the endocrinologist. There is a lack of studies evaluating 
orthodontic treatment in patients with DM, the vast majority are animal studies and single case 
reports that do not allow extrapolating the results to clinical practice. Biofilm control is essential 
and will avoid major tissue and bone complications, which would interfere with orthodontic 
therapy. 
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INTRODUCTION 
 
Diabetes mellitus (DM) is a global epidemic disease. It is 
estimated that more than half a million children 14 years old 
and younger live with type 1 diabetes and there are already 
415 million adults between 20 and 79 years old with diabetes 
worldwide. By the end of 2015, diabetes had caused 5.0 
million deaths and cost $ 673 billion to $ 1,197 billion in 
health spending. If this increase is not stopped, by 2040 there 
will be 642 million people living with the disease. Half of DM 
patients are undiagnosed, and an oral exam may provide the 
first diagnosis of the disease. Oral characteristics of DM 
include: dry mucosae (xerostomia), oral candidiasis, burning in 
the mouth or tongue, poor healing, recurrent oral infections,  
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ketone breath, kiloquemia, dryness and cracking of the 
mucosa, changes in the oral cavity flora and an enlargement. in 
the rate of dental caries (Bensch, 2003 and Rizvi, 2014). It is a 
recognized fact that diabetes mellitus is closely associated with 
various problems in the oral, facial and mandibular regions 
(Reichert, 2009). Orthodontic tooth movement is achieved by 
remodeling of the alveolar bone in response to mechanical 
loading. Bone resorption is caused by osteoclastic activity on 
the compression side and the formation of new osteoblast-
induced bone on the tension side. A change in metabolic state 
that interferes with bone remodeling may result in a different 
rate of tooth movement (Braga, 2011). MD patients with 
medical follow-up and well-controlled blood tests are not 
contraindicated for orthodontic treatment. During orthodontic 
therapy, special attention is required regarding periodontal 
problems. Patients should be informed of the increased 
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propensity for gingival inflammation when braces are planned 
and the importance of maintaining good oral hygiene to 
prevent the progression of periodontal collapse. Especially in 
patients with type 1 DM - presumed to be more fragile - the 
oral cavity should be monitored regularly because they are 
more prone to gingivitis and acute and chronic periodontal 
disease. When a patient with type 1 DM has hypoglycemic 
comas, it can be assumed that the diabetic state is not well 
controlled (Bensch, 2003). The cellular and molecular 
mechanisms associated with diabetic staging that may 
influence orthodontic movement are unknown (Braga, 2011). 
Since DM is usually characterized by a proinflammatory state, 
the increase in proinflammatory mediators in periodontal 
tissues could increase osteoclast activity, facilitating the 
resorption of the alveolar bone and, consequently, accelerating 
tooth movement. Thus, patients with DM may respond to 
orthodontic treatment differently from those without diabetes. 
4 In animal studies some particularities have been observed in 
patients with DM. Bone remodeling resulting from mechanical 
action occurs from the combination of osteoclastic / 
osteoblastic activity, but a change in the metabolic state that 
interferes with the expression of tooth movement rate, 
differentiating the response from what usually happens under 
normal glycemic conditions (Braga, 2011 and Arita, 2016) 
Osteoclastic activities with periodontal resorption in the dental 
socket showed a significant decrease in bone formation and 
erosive areas in diabetic animals compared to controls 
(Villarino, 2011). DM can adversely affect bone remodeling 
and tooth movement during the application of orthodontic 
forces. However, further long-term, well-planned studies are 
needed before the exact mechanism and impact of DM on 
orthodontic treatment outcomes can be fully understood. 8 
During treatment, special attention is required regarding 
periodontal problems. Proper circulation of periodontal tissues 
is essential for the recruitment, activation and functioning of 
cells involved in the remodeling of periodontal ligament and 
alveolar bone tissues.9,10 Patients should be informed of the 
increased propensity for gingival inflammation when fixed 
appliances are planned. and the importance of maintaining 
good oral hygiene to prevent the progression of periodontal 
collapse. The aim of this literature review was to evaluate the 
implementation of orthodontic therapy in patients with 
diabetes mellitus, gingival and periodontal manifestations, 
osteoclastic activities and differentiated care in relation to 
patients without DM. 
 

MATERIALS AND METHODS 
 
This study had as methodology the active search for 
information in MEDLINE, LILACS, SciELO and Cochrane 
virtual libraries databases. The bibliographic research was 
searched on the two main themes of this work: orthodontic 
treatment in patients with diabetes mellitus, and the terms 
searched were: orthodontic treatment in diabetics, orthodontic 
treatment in patients with diabetes; orthodontics and diabetes 
and tooth movement and diabetes; between 1986 and 2019. 
We included in this review 12 articles that report the problem 
of orthodontics and DM. Of these 12 articles, 8 were animal 
studies, 3 literature reviews and 1 case report. 
 

DISCUSSION 
 
Diabetes mellitus (DM) is the endocrinological disorder that 
most commonly affects the population, characterized by 

dysfunction of glucose metabolism due to pancreatic beta cell 
destruction, insulin resistance, inadequate insulin secretion, 
inadequate glucagon secretion or a combination of one or more 
of these mechanisms. Being a systemic disease, DM has a 
major negative impact on different organs and systems, 
including adjacent teeth and structures. During the past 
decades, researchers have explored the effect of diabetes 
mellitus on oral health and the outcome of dental procedures. 
This requires detailed knowledge of the diagnosis, 
management of DM, and measures to consider before 
proceeding with orthodontic interventions (Almadiha, 2018). 
Low bone turnover found in patients with DM is a contributing 
factor to bone destruction and misalignment of the teeth due to 
possible erosion of the alveolar bones. Braga et al, in their 
mouse model study, stated that diabetes had a major negative 
impact on alveolar bone remodeling, and that reversal of 
diabetes was associated with a significant improvement in 
bone health and reduced inadequate tooth movement. Diabetes 
is also known to be associated with periodontal disease, that is, 
diabetics are at higher risk for the development and 
progression of gingivitis or periodontitis. Because there is 
virtually no age limit for orthodontic treatment, and the fact 
that our current lifestyle is leading to an increased prevalence 
of diabetes, orthodontists will be increasingly faced with type 
1 and type 2 diabetics in the future. 4 
 
Mechanics involving orthodontic treatment can result in 
complications such as bone resorption, dehiscence, 
fenestration and gingival recession, and its extension is related 
to the initial characteristics of the periodontium, as well as the 
amount of movement. The placement of orthodontic devices 
also leads to increased bacterial biofilm accumulation, which 
can lead to a pathological condition of gingivitis, which if not 
properly treated, can lead to periodontitis. Although 
orthodontic treatment is more common in adolescents, there 
has been a significant increase in the number of adult 
individuals seeking orthodontic intervention. Half of 
individuals with DM are undiagnosed and often the first to 
notice symptoms through oral examination is the dentist. There 
are currently few studies on orthodontics and tooth movement 
in patients with diabetes in animals and humans (Villarino, 
2011; Najeeb, 2017; Rizvi, 2014; Arita, 2016; Sun, 2017; 
Ferreira, 2018 and Mena Laura, 2019). The bone response of 
diabetic rats after the application of orthodontic forces and 
osteoclastic activities with periodontal resorption in the dental 
socket showed a significant decrease in bone formation and 
erosive areas in diabetic animals compared to controls (Braga, 
2011 and Arita, 2016). The specific factors that affect bone 
remodeling during orthodontic tooth movement in diabetic 
patients are not determined, however, many theories have been 
proposed to explain the pathophysiology of dental 
complications in diabetes. Diabetes-related microangiopathy 
remains the most widely accepted theory. In diabetes mellitus, 
small and medium blood vessels are specifically affected. 
Microangiopathy results in a considerable decline in blood 
flow to the organs and tissues. Impaired vascular supply to 
teeth and dental structures leads to ischemic toothache, gum 
tenderness, bone erosion and even tooth loss (Almadiha,  
2018). Given that orthodontics is based on the principle that 
prolonged application of forces on the tooth results in tooth 
movement, as noted above, and as a consequence of engaging 
bone remodeling, the success of treatment lies primarily in 
bone response. to the forces applied. Thus, periodontal 
protection and healthy support are essential to achieve the 
desired results.16 When the patient with DM is well 
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controlled, the bone and periodontal response tends to be 
normal; and if, on the contrary, the patient is not well 
controlled, there is a risk of periodontal and dental 
degradation, and it is essential for the orthodontist to monitor 
the patient's periodontal condition, to warn that gum edema is 
often common. diabetics (probably due to impaired neutrophil 
function) and advise you about the benefits of good oral 
hygiene. Biofilm accumulation is still the most prevalent 
etiological factor for the onset and perpetuation of gingival and 
periodontal pathologies (Colombo, 2019). Dentists should be 
aware and ready to deal with potential diabetic emergencies 
that may occur during orthodontic treatment. A well-controlled 
diabetes patient with no significant complications can usually 
be handled in the same way as a non-diabetic patient, with rare 
exceptions of signs and symptoms of hypoglycaemia during 
treatment. Key considerations regarding diabetic dental 
treatment include: stress reduction, diet modification, 
antibiotic use, changes in medication regimen, and 
appointment times (Cervino, 2019). It is important that a 
diabetic patient when undergoing orthodontic treatment is 
glycemic well controlled, ie these procedures should never be 
performed on an individual with poor glycemic control and 
altered HbA1c levels.15. Good control of high blood pressure 
and cholesterol is essential, as these two risk factors can 
aggravate diabetes complications. It is essential to maintain a 
balance between diet (responsible for increasing blood sugar 
levels), insulin and exercise, and good control of glycemic 
levels results from the balance between these three factors. In 
the literature consulted, there is no treatment preference in 
relation to appliances being fixed or removable, and good oral 
hygiene is of great importance under any apparatus chosen for 
the treatment of malocclusions. Postponing orthodontic 
treatment in uncontrolled diabetics until compensated by the 
endocrinologist may also be considered, especially in 
orthodontic cases with the following characteristics: 
 

 Cases in which extensive dental movements are 
planned, both in sets and for each specific dental part, 
such as the movements that are required by 
orthodontic retraction in extraction cases or the 
insertion into the dental arch of elements included in 
marked supraversion or erupted teeth. in exaggerated 
language. In such cases, the alveolar remodeling that 
will be required for complete tooth or tooth block 
management. The new positions require efficient 
blood supply, adequate microvascularization, and 
normalized glycemic compensation bone healing - 
conditions that should, to some degree, contribute to 
stability. of the movements made. 

 Cases in which the use of absolute anchorage 
methods is inevitably planned through the installation 
of orthodontic mini-implants or mini-plaques, both 
positioned in interradicular as well as extraalveolar 
sites. Unlike traditional dental implants for the 
addition of dental prostheses in cases of edentulism, 
orthodontic mini-implants do not require 
osseointegration and their surface is machined so as 
not to allow osteoconduction. In addition, mini-
implants and orthodontic mini-plaques are used from 
a noninvasive surgical approach. However, its 
stability in the elected site is only possible in the 
presence of 1) bone corticals of optimal thickness and 
quality, and 2) adequate control of the biofilm around 
the screw heads, which should always be in healthy 
periodontium. The advent and increasingly requested 

application of absolute anchorage for orthodontic 
purposes has characterized modern orthodontics; 
however, the stabilization for the necessary time and 
the healing conditions involving such bone anchorage 
points in view of the low bone turnover found in 
patients with DM. 

 Cases in which the periodontal control by the patient 
will be severely impacted considering the planning of 
incorporation of invasive, extensive, rough, 
intragingival, mucosupported or excessively limiting 
orthodontic braces, which may be impaired due to 
relative impediment. access to retentive areas.The 
orthodontist should have good communication with 
the patient's physician, so that if the patient does not 
have well-controlled DM, he or she can assist him in 
achieving adequate glycemic levels for dental 
treatment, as a well-controlled patient can perform 
orthodontic treatment without special precautions, 
thus having a lower risk of complications 

 

Conclusion 
 

There is a lack of studies addressing orthodontic treatment in 
patients with DM, the vast majority are animal studies and 
single case reports that do not allow extrapolating the results to 
clinical practice. Biofilm control is essential and can avoid 
major tissue and bone complications, which would interfere 
with orthodontic therapy. 
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