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ABSTRACT

Diabetes mellitus (DM) is a significant challenge for patients. Dentists regularly encounter DM patients seeking orthodontic therapy,

emphasizing the significance of comprehensive diagnosis and care before commencing orthodontic interventions. Regarding the

importance of this issue, we aimed to review the orthodontic treatment in these patients. In this narrative review, a thorough search was

conducted across multiple reliable databases including PubMed, Web of Science, and Scopus, utilizing relevant keywords such as

Orthodontics, Diabetes mellitus, patients, and treatment. The search encompassed articles from the inception to March 2024 in order

to ensure a comprehensive understanding. We first found 76 articles and after thorough assessment, we included 31 of them.

Orthodontic treatment may be postponed in situations with poorly controlled DM since it has been shown that uncontrolled situations

might impair orthodontic outcomes by changing bone remodeling. Since plaque accumulation aided by orthodontic appliances can

aggravate pre-existing periodontal disease, especially in diabetic patients, prioritizing good oral hygiene and periodontal maintenance is

imperative for diabetic patients undergoing orthodontic treatment. In conclusion, maintaining periodontal health throughout therapy

and providing detailed oral hygiene instructions are critical for patients with DM undergoing orthodontic treatment.

Keywords: Orthodontists must recognize the impact of diabetes mellitus on periodontitis susceptibility, prompting considerations

like postponing treatment during poorly controlled DM phases due to exacerbated periodontal issues. Besides, watchful periodontal

health monitoring throughout treatment is crucial, requiring regular assessments and interventions to prevent complications.

Introduction

Diabetes mellitus (DM), characterized by hyperglycemia due to
insufficient insulin, poses significant challenges in control and
management, impacting systemic health [1]. Diabetes mellitus
(DM) is characterized by hyperglycemia due to inadequate
insulin management, with diagnosis and monitoring relying on
parameters such as blood glucose concentration or glycosylated
hemoglobin levels [2]. In 2021, the prevalence of diabetes and
prediabetes among individuals over 18 years of age in Iran was
estimated at 14.15% and 24.79%, respectively. This marks a
45.5% increase in the prevalence of diabetes compared to 2016.
Additionally, according to the latest national survey on risk
factors for non-communicable diseases (NCDs), 15.14% of the
Iranian population over 25 years old had diabetes in 2021[3, 4].
By 2013, the global estimated DM cases reached approximately
382 million, projected to rise to 592 million by 2035 [5].

This chronic metabolic disorder disrupts glucose regulation,
leading to abnormalities in carbohydrate, protein, and fat
metabolism, resulting in hyperglycemia and acute metabolic
complications like ketoacidosis, along with chronic micro- and
macrovascular complications. Uncontrolled DM is associated
with various complications including delayed wound healing,
stroke, renal failure, anxiety, retinopathy, and limb amputation
due to compromised vascular and nervous system integrity [6].
Furthermore, individuals with DM are more susceptible to oral
complications such as caries, periodontal disease, and oral
infections due to impaired immune function and reduced salivary
flow [7].

With the increasing demand for orthodontic treatment, dentists
encounter a growing number of patients with systemic
comorbidities, including DM [8]. Consequently, dentists must
possess a comprehensive understanding of DM diagnosis,
management, and considerations before initiating orthodontic

interventions, as they may encounter diabetic patients seeking
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orthodontic therapy or diagnosing undiagnosed diabetics
presenting with oral signs and symptoms [9].

Given the rising prevalence of DM and its implications for
orthodontic treatment, it is imperative to review the orthodontic
management of patients with DM. Despite the typical age range
for orthodontic treatment is between 12 and 15 years, there is a
noticeable trend of older individuals secking such interventions,
highlighting the necessity for dentists to be equipped to handle
patients with various systemic conditions, particularly DM
[10,11]. Understanding how DM affects orthodontic treatment
planning and outcomes is crucial in providing effective care for
patients with this chronic metabolic disorder, emphasizing the
significance of addressing this issue through comprehensive
review and research in orthodontics [9]. This study fills a gap in
understanding the complex relationship between DM and oral
health. By synthesizing existing research findings, it emphasizes
the heightened susceptibility of individuals with DM to oral

complications.

Materials and Methods

In this narrative review, a thorough search was conducted across
multiple reliable databases including PubMed, Web of Science,
and Scopus, utilizing relevant keywords such as Orthodontics,
Diabetes mellitus, patients, and treatment. This rigorous
approach aimed to gather a comprehensive understanding of the
intersection between orthodontic treatment and DM in patients,
clucidating potential implications, and considerations for clinical
practice. Regarding the nature of our narrative review, we tried
to assess original and review articles focusing on Orthodontic
Treatment in Patients with Diabetes Mellitus. The search
encompassed articles from the inception to March 2024 to ensure
a comprehensive understanding. Through meticulous search, all

identified articles were thoroughly reviewed (Figure 1).
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Figure 1. The flow diagram

Results and Discussion

Initially, 76 articles were identified, and after a thorough
assessment, 31 were included. Recognizing the complex
interaction between DM and oral health is essential for
comprehensive care approaches, emphasizing the need for
treatment strategies addressing both metabolic control and
associated comorbidities to mitigate complications and enhance

the quality of life for affected individuals [12].

Classification of Diabetes Mellitus

Most cases of diabetes mellitus (DM) can be categorized into two
main types: type 1 (TIDM) and type 2 (T2DM). It is crucial for
clinicians to accurately distinguish between T1DM and T2DM to
effectively manage patients with DM [13]. TIDM, previously
known as insulin-dependent DM, constitutes approximately 5—
10% of all DM cases. This autoimmune condition is characterized
by hyperglycemia resulting from the destruction of pancreatic
beta cells responsible for insulin production [14]. The exact cause
of this destruction remains unclear, but it is believed to involve a
complex interplay of genetic predisposition and environmental
factors [15]. While TIDM may onset in infancy, it typically
manifests during childhood or young adulthood, although it can
develop at any age. Common symptoms include polyuria,
polydipsia, and polyphagia, with many cases progressing to
absolute insulin deficiency and subsequent ketoacidosis [16].

On the other hand, T2DM, which constitutes the majority of DM
cases, presents a complex pathophysiological scenario
characterized by chronic hyperglycemia due to defects in insulin
secretion, action, or both [16]. While factors like obesity,
advancing age, and sedentary lifestyles have traditionally been
recognized as significant risk factors for T2DM, recent research
has highlighted the role of genetic susceptibility in predisposing
individuals to this metabolic disorder [17]. Although the precise
mechanisms of heritability are not fully understood, emerging
evidence suggests that genetic factors interact with
environmental influences to modulate disease risk [18]. The
clinical implications of T2DM extend beyond glycemic control,
as affected individuals face an increased risk of cardiovascular
disease, stroke, peripheral neuropathy, and renal dysfunction,
emphasizing the importance of comprehensive management
strategies targeting both metabolic control and associated

comorbidities [19].

Orodental  Manifestations of Diabetes

Mellitus

It is widely recognized that a significant proportion of individuals
living with DM encounter oral and dental manifestations of the
disease at least once during their lifetime [20, 21]. Remarkably,
for some patients, a visit to the dentist may serve as their initial
encounter with a DM diagnosis [22]. Mechanisms commonly
leading to oral complications of DM include impaired neutrophil
function, increased collagenase activity, decreased collagen
synthesis, microangiopathy, and neuropathy [23]. Among the

prevalent oral symptoms associated with DM are sensations of
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mouth dryness and burning, often referred to as xerostomia,
along with the distinctive acetone-like odor indicative of poorly
controlled diabetes. Additionally, individuals with DM may
exhibit dental fragility, heightened susceptibility to caries, oral
candidiasis, mucosal ulcerations, altered taste perceptions, and
impaired wound healing in oral tissues [24]. The systemic effects
of DM extend to periodontal health as well, frequently resulting
in the degradation of periodontal tissue and subsequent teeth
misalignment, thereby exacerbating oral health challenges for
affected individuals [25].

The definition and the use of Orthodontics

Orthodontics, which involves manipulating tooth movement
through appliances, aims to correct the malalignment of teeth
and/or jaws, sometimes modifying craniofacial growth [26].
Over the past three decades, there has been a significant rise in
adult orthodontic patients, with surveys indicating substantial
improvements in both professional and personal life post-
treatment, particularly among adults with compromised function
and aesthetics due to tissue loss [27]. Increased self-confidence
often prompts these patients to recommend orthodontic
treatment to others [28]. Orthodontic therapy not only focuses
on establishing functional occlusion and enhancing dental and
facial aesthetics but also emphasizes the preservation and
enhancement of periodontal health, crucial for maintaining teeth,
function, and aesthetics [29]. However, comprehensive
diagnosis, especially regarding periodontal health, before
orthodontic therapy is frequently overlooked in routine practice.
Neglecting periodontal considerations can lead to treatment

failure, relapse, or worsening of existing pathologies [30].

Orthodontic in diabetes

Diabetes mellitus (DM) triggers both local and systemic
inflammatory responses that adversely affect teeth and
compromise glycemic control, underscoring the importance of
tight DM management to minimize dental complications.
Periodontal treatment is pivotal in reducing HbAlc levels in
diabetic patients [31]. In orthodontic care for diabetics,
maintaining good medical control is vital to mitigate the risk of
periodontal breakdown. The use of lighter orthodontic forces is
recommended to avoid exacerbating osseous regeneration
retardation and weakening the periodontal ligament, especially
in diabetic individuals [32]. Emphasis should also be placed on
maintaining excellent oral hygiene, including the use of
chlorhexidine mouth rinse. Moreover, scheduling appointments
in the carly morning, ensuring patients have consumed a regular
meal and taken their medication, and staff readiness to manage
diabetic emergencies, particularly hypoglycemia, are essential
considerations [33].

Dentists administering orthodontic treatment should prioritize
monitoring for potential diabetic emergencies, notably
hypoglycemia. Symptoms of hypoglycemia include shivering,
sweating, tremors, and tachycardia in the adrenergic stage,

progressing to dizziness, blurred vision, confusion, weakness,

coma, or death in the neuroglycopenic stage [34]. Dentists must
be adept at early identification and management of
hypoglycemia, administering oral glucose if symptoms arise, and
promptly utilizing intramuscular glucagon or intravenous
dextrose for unconscious patients. Preventive measures such as
ensuring diabetic patients consume a morning meal before

procedures are also crucial for hypoglycemia avoidance [35, 36].

Our study significantly advances dental science by elucidating the
complex relationship between diabetes mellitus (DM) and oral
health for orthodontic care in diabetic patients. We highlight the
mechanisms leading to oral complications in DM, such as
impaired neutrophil function and microangiopathy, which aid in
better diagnosis and management. The bidirectional relationship
between glycemic control and periodontal health emphasizes the
need for integrated care. Additionally, we advocate for dentists
to be vigilant in early DM detection and underscore the need for
rigorous periodontal health monitoring during orthodontic
treatment.

The review identified several key themes regarding DM. Firstly,
it emphasized the increasing global prevalence of DM and its
significant impact on individuals' health. Secondly, it discussed
the pathophysiology of DM, highlighting how inadequate insulin
management leads to hyperglycemia and disrupts various
metabolic processes. Thirdly, the review outlined the wide range
of complications associated with uncontrolled DM, including
cardiovascular issues, renal failure, neuropathy, and delayed
wound healing. Additionally, it addressed the heightened
susceptibility of individuals with DM to oral health complications
such as caries and periodontal disease, underscoring the need for
comprehensive oral care strategies. Lastly, the review
emphasized the importance of holistic care approaches that
address both metabolic control and associated comorbidities to
improve the quality of life for individuals with DM.

As it was mentioned, there has been a notable increase in adult
orthodontic patients over the past three decades [27]. The use of
this method in patients with chronic diseases such as DM may
impose different concerns that should be considered before and
during the procedure. Diabetic patients often seek orthodontic
treatment due to the erosion of gum bones caused by diabetes,
leading to misalignment of teeth [37]. Extensive research
highlighted poor bone turnover as a significant factor
contributing to bone destruction and tooth misalignment in
diabetic individuals [38, 39]. Braga et al., revealed the
detrimental impact of DM on alveolar bone remodeling, with
reversal of DM associated with improved bone health and
reduced inappropriate tooth movement [40]. While DM itself is
not a contraindication for orthodontic interventions, rigorous
glycemic control and careful monitoring are essential
prerequisites. Maintaining good oral hygiene and periodontal
health are also crucial for successful orthodontic treatment, as
poorly controlled glucose levels in diabetic patients significantly
increase the risk of periodontal breakdown during orthodontic

procedures [41].
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Moreover, diabetic patients face a heightened risk of developing
periodontal disease, which can exacerbate poor bone health and
tooth loss [42]. Dental diseases like periodontitis can adversely
affect DM control, as evidenced by its significant impact on
increasing blood glucose levels and fluctuations [43]. Treatment
of gum disease has been shown to improve blood glucose control
in diabetic patients, emphasizing the importance of addressing
periodontal health before initiating orthodontic treatment to
mitigate the risk of unpredictable tooth movement due to
inflammation [44].

Due to reduced blood flow to teeth and dental tissue in diabetic
patients, dentists must be cautious of their teeth's fragility [45]
and should apply minimal physiological forces during
orthodontic procedures to avoid overloading compromised teeth
[29]. Additionally, considering the compromised immune system
of diabetic patients, antibiotic prophylaxis is crucial for specific
orthodontic interventions such as band placement, separator
placement, or screw insertion to prevent oral infections.
However, routine adjustments or replacements of appliances
generally do not require antibiotics [46].

Future research in dental science should focus on the long-term
outcomes of orthodontic treatment in diabetic patients,
determining the optimal orthodontic forces that minimize
periodontal damage, and exploring how different levels of
glycemic control affect dental treatments. Additionally, studies
should investigate effective preventive strategies for oral
complications, the efficacy of new therapeutic agents, and the
impact of patient education on treatment compliance. Research
into the genetic and environmental interactions influencing
diabetes and oral health, as well as the benefits of integrated
dental and medical care models, is also crucial. Finally,
examining how diabetes acts as a risk factor for oral diseases will

help improve overall health outcomes for diabetic patients.

Conclusion

In conclusion, orthodontists must recognize DM's impact on
periodontitis  susceptibility, prompting considerations like
postponing treatment during poorly controlled DM phases due
to exacerbated periodontal issues. Watchful periodontal health
monitoring throughout treatment is crucial, requiring regular
assessments and interventions to prevent complications. Equally
providing comprehensive oral hygiene guidance to empower
patients to maintain dental health among DM challenges is
important. Strategic appointment scheduling, especially post-
insulin and breakfast, ensures patient comfort and safety,
minimizing blood sugar fluctuations during procedures.
Integrating these approaches enables orthodontists to effectively
manage DM complexities in orthodontic care, ultimately

enhancing oral health outcomes.

Conceptualization:

Study concept and design: H.M, N.SH., and F.K..; Acquisition
of the data: H.M, N.SH., and F.K..; Analysis and interpretation
of the data: H.M, and F.K. Drafting of the manuscript: H.M, and

F.K...; Critical revision of the manuscript for important
intellectual content: H.M, N.SH., and F.K..; Administrative,
technical, and material support: H.M, N.SH., and F.K..; Study
supervision: N.SH., and F K.

Acknowledgments: We appreciate our colleagues for their

warm Cooperation .

Conflict of interest: The authors confirm no conflicts of interest,

financial support, or employment related to this research. They have no
personal financial interests, shares, stocks, patents, consultation fees, or
unpaid memberships in organizations. No editorial board members or

reviewers from this journal are associated with the study.

Financial support:. None

Ethics statement: None

References

1. Koletsi D, Iliadi A, Papageorgiou SN, Konrad D,
Eliades T. Evidence on the effect of uncontrolled diabetes
mellitus on orthodontic tooth movement. A systematic review
with meta-analyses in pre-clinical in-vivo research. Arch. Oral
Biol. 2020;115:104739.

2. Guariguata L, Whiting DR, Hambleton I, Beagley ],
Linnenkamp U, Shaw JE. Global estimates of diabetes prevalence
for 2013 and projections for 2035. Diabetes Res Clin Pract.
2014;103(2):137-49.

3. National Institute of Health Researches of Iran. Atlas
of STEPwise Approach to Noncommunicable Disease (NCD)
Risk Factor Surveillance (STEPs) 2021, 1-631.

4. Moradpour F, Rezaci S, Piroozi B, Moradi G, Moradi
Y, Piri N, et al. Prevalence of prediabetes, diabetes, diabetes
awareness, treatment, and its socioeconomic incquality in west
of Iran. Sci Rep. 2022 Oct 25;12(1):17892.

5. Babel RA, Dandekar MP. A Review of Cellular and
Molecular Mechanisms Linked to the Development of Diabetes
Complications. Curr. Diabetes Rev. 2021;17(4):457-73.

6. Johnson AM, Oo ZT, Oo TS, Hunter DA, Htet ZM,
Bejugam VR, et al. A Rare and Unique Complication of
Uncontrolled Type 2 Diabetes Mellitus: A Case Report and
Literature Review of Spontancous Diabetic Myonecrosis.
Cureus. 2023;15(4):e37099.

7. AlDukhail S, Alhazmi H, Riedy C, Barrow JR, Chamut
S. Oral health outcomes among adults with diabetes served at
HRSA-funded health centers. Journal of Diabetes and its
Complications. 2021;35(9):107979.

8. Ali FM, Al-Iryani GM, Mattoo KA, Bakri MMH,
Alqahtani AS, Alasiri SA, et al. Prevalence and Variation of
Medical Comorbidities in Oral Surgery Patients: A Retrospective
Study at Jazan University. Med Sci Monit. 2024;30:¢943884.

4 Journal of Advanced Pharmacy Education & Research | 2024 | Vol 14 | Issue S1



Mohsenzade et al.: Orthodontic Treatment in Patients with Diabetes Mellitus: A Narrative Review

9. Almadih A, Al-Zayer M, Dabel S, Alkhalaf A, Al
Mayyad A, Bardisi W, et al. Orthodontic Treatment
Consideration in Diabetic Patients. Journal of clinical medicine
research. 2018;10(2):77-81.

10. Hung M, Zakeri G, Su S, Mohajeri A. Profile of
Orthodontic Use across Demographics. Dentistry journal.
2023;11(12).

11. Miguel JA, Sales HX, Quintio CC, Oliveira BH, Feu
D. Factors associated with orthodontic treatment seeking by 12-
15-year-old children at a state university-funded clinic. Journal
of Orthodontics. 2010;37(2):100-6.

12. Grover A, Sharma K, Gautam S, Gautam S, Gulati M,
Singh SK. Diabetes and its complications: Therapies available,
anticipated, and aspired. Current diabetes reviews.
2021;17(4):397-420.

13. Kumar R, Saha P, Kumar Y, Sahana S, Dubey A,
Prakash O. A Review on Diabetes Mellitus: Typel & Type2.
World Journal of Pharmacy and Pharmaceutical Sciences.
2020;9(10):838-50.

14. Mohiddin A. Insulin and Diabetes Mellitus.
International journal of science and Research. 2022;11(1):1299-
302.

15. Giwa AM, Ahmed R, Omidian Z, Majety N, Karakus
KE, Omer SM, etal. Current understandings of the pathogenesis
of type 1 diabetes: Genetics to environment. World journal of
diabetes. 2020;11(1):13.

16. Venyo AK-G. Diabetes Mellitus: A Review and
Update. Journal of Ophthalmology Research Reviews & Reports
SRC/JORRR-155 DOI: doi org/1047363/JORRR/2023 (4).
2023;144:2-24.

17. Hayden MR. Overview and new insights into the
metabolic syndrome: risk factors and emerging variables in the
development of type 2 diabetes and cerebrocardiovascular
discase. Medicina. 2023;59(3):561.

18. Ye C, Niu J, Zhao Z, Li M, Xu Y, Lu J, et al. Genetic
susceptibility, family history of diabetes and healthy lifestyle
factors in relation to diabetes: A gene-environment interaction
analysis in Chinese adults. Journal of Diabetes Investigation.
2021;12(11):2089-98.

19. Marcotte-Chénard A, Little JP. Towards optimizing
exercise prescription for type 2 diabetes: modulating exercise
parameters to  strategically improve glucose control.
Translational Exercise Biomedicine. 2024. 1(1): 71-88.

20. Zakir M, Ahuja N, Surksha MA, Sachdev R, Kalariya
Y, Nasir M, etal. Cardiovascular complications of diabetes: from
microvascular to macrovascular pathways. Cureus. 2023. 15(9):
e45835.

21. Gonzélez-Moles MA, Ramos-Garcfa P. State of
evidence on oral health problems in diabetic patients: a critical
review of the literature. Journal of Clinical Medicine.
2021;10(22):5383.

22. Paurobally N, Kruger E, Tennant M. Are diabetes and
dental care providers in the Republic of Mauritius advising

patients about the importance of oral health in diabetes

management? International Journal of Dental Hygiene.
2021;19(2):184-92.

23. Tannishtha T, Castelino RL, Babu GS, Ajila V, Darwin
D, Majalkare S. Lasers in the management of oral complications
in Diabetes Mellitus—A narrative review. Romanian Journal of
Diabetes, Nutrition and Metabolic Diseases. 2023;30(4):364-9.
24, Ahmad R, Haque M. Oral health messiers: Diabetes
mellitus relevance. Diabetes, Metabolic Syndrome, and Obesity.
2021:3001-15.

25. Borgnakke WS, Genco R], Eke PI, Taylor GW. Oral
Health and Diabetes. In: Cowie CC, Casagrande SS, Menke A,
Cissell MA, Eberhardt MS, Meigs JB, Gregg EW, et al. Diabetes
in America. 3rd ed. Bethesda (MD): National Institute of
Diabetes and Digestive and Kidney Diseases (US); 2018 Aug.
Chapter 31. PMID: 33651538.

26. Azoulay-Avinoam S, Bruun R, MacLaine J, Allareddy
V, Resnick CM, Padwa BL. An overview of craniosynostosis
craniofacial syndromes for combined orthodontic and surgical
management. Oral and Maxillofacial ~Surgery  Clinics.
2020;32(2):233-47.

27. Chow L, Goonewardene MS, Cook R, Firth M]. Adult
orthodontic retreatment: A survey of patient profiles and original
treatment failings. American Journal of Orthodontics and
Dentofacial Orthopedics. 2020;158(3):371-82.

28. Johal A, Damanhuri SH, Colonio-Salazar F. Adult
orthodontics, motivations for treatment, choice, and impact of
appliances: A qualitative study. American Journal of
Orthodontics and Dentofacial Orthopedics. 2024.22:50889-
5406(24)00088-X

29. Feu D. Orthodontic treatment of periodontal patients:
challenges and solutions, from planning to retention. Dental
Press Journal of Orthodontics. 2021;25:79-116.

30. Garbo D, Aimetti M, Bongiovanni L, Vidotto C,
Mariani GM, Baima G, et al. Periodontal and orthodontic
synergy in the management of stage IV periodontitis: challenges,
indications and limits. Life. 2022 Dec 16;12(12):2131.

31. Jain A, Chawla M, Kumar A, Chawla R, Grover V,
Ghosh S, et al. Management of periodontal disease in patients
with diabetes- good clinical practice guidelines: A joint statement
by Indian Society of Periodontology and Research Society for the
Study of Diabetes in India. Journal of Indian Society of
Periodontology. 2020;24(6):498-524.

32. Samartini DG, Rodrigues MOM, Santos CDS.
Uncontrolled diabetes mellitus: a current understanding of the
mechanisms underlying the disease that affect orthodontic tooth
movement.  RGO-Revista ~ Galcha de  Odontologia.
2021;69:¢2021007.

33. Alqahtani H. Medically compromised patients in
orthodontic practice: Review of evidence and recommendations.

International Orthodontics. 2019;17(4):776-88.

34. Macedonia RN. Orthodontic approach in therapy of
patients with diabetes mellitus. JMS. 2022;5(1):187-95.
35. Nurjannah M, Asthiningsih NWW. The Experience of

Type Il Diabetes Mellitus Patients with Early Symptoms of

Journal of Advanced Pharmacy Education & Research | 2024 | Vol 14 | Issue S1



Mohsenzade et al.: Orthodontic Treatment in Patients with Diabetes Mellitus: A Narrative Review

Hypoglycemia: A Phenomenological Study. Jurnal Keperawatan
Soedirman. 2023;18(1):37-42.

36. Marure P, Bhutada P, Kangne S, Nakhate T.
Orthodontic ~ Treatment  Considerations  for ~ Medically
Compromised Patients: A Review. MIDSR Journal of Dental
Research. 2023; 5 (1): 42-49.

37. Almadih A, Al-Zayer M, Dabel S, Alkhalaf A, Al
Mayyad A, Bardisi W, et al. Orthodontic treatment
consideration in diabetic patients. Journal of clinical medicine
research. 2018;10(2):77.

38. Chang P-C, Lim LP. Interrelationships of periodontitis
and diabetes: A review of the current literature. Journal of
Dental Sciences. 2012;7(3):272-82.

39. Najeeb S, Siddiqui F, Qasim SB, Khurshid Z, Zohaib S,
Zafar MS. Influence of uncontrolled diabetes mellitus on
periodontal tissues during orthodontic tooth movement: a
systematic review of animal studies. Progress in Orthodontics.
2017;18:1-7.

40. Braga SM, de Albuquerque Taddei SR, Andrade Jr I,
Queiroz-Junior CM, Garlet GP, Repeke CE, et al. Effect of
diabetes on orthodontic tooth movement in a mouse model.
European Journal of Oral Sciences. 2011;119(1):7-14.

41. Muhamad A-H, Georges C, Azzaldeen WNA, Mai A.
Managements orthodontic treatment in patients with diabetes

mellitus. futures. 2015;1:2.

42, Isola G, Santonocito S, Lupi SM, Polizzi A, Sclafani R,
Patini R, et al. Periodontal health and disease in the context of
systemic diseases. Mediators of Inflammation. 2023;2023.

43, Santonocito S, Polizzi A, Marchetti E, Dalessandri D,
Migliorati M, Lupi SM, et al. Impact of periodontitis on glycemic
control and metabolic status in diabetes patients: Current
knowledge on early discase markers and therapeutic
perspectives. Mediators of Inflammation. 2022;2022.

44, Marconcini S, Giammarinaro E, Cosola S, Oldoini G,
Genovesi A, Covani U. Effects of non-surgical periodontal
treatment on reactive oxygen metabolites and glycemic control
in diabetic patients with chronic periodontitis. Antioxidants.
2021;10(7):1056.

45, Saghiri MA, Tang CK, Nath D. Downstream effects
from diabetes mellitus affected on various tooth tissues: a mini-
review: effects of diabetes on tooth structure. Dentistry Review.
2021;1(1):100002.

46. Akhoon AB, Mushtaq M, Zameer S. Orthodontic
management of medically compromised patients. Journal of
Advanced Medical and Dental Sciences Research. 2020;8(3):6-
18.

6 Journal of Advanced Pharmacy Education & Research | 2024 | Vol 14 | Issue S1



