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Abstract

Diabetes mellitus (DM) is a systemic disease, which affects general health. There are also many side effects on
the oral health. Dental practitioners have to be aware of the concomitant oral manifestations in diabetic patients
in order to provide accurate dental and surgical treatment. It is important to treat diabetic patients properly and
on time, because untreated oral infection may lead to poor glycemic control on one hand, and on the other hand,
undetected diabetes mellitus leads to failure in dental treatment.
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Diabetes mellitus — influence on oral health and treatment

Diabetes mellitus (DM) is endocrine disease, which leads to high levels of blood sugar. It can be classified
into four general categories, according to the American Diabetes Association (1):
1. Type 1 diabetes (due to autoimmune B-cell destruction)

2. Type 2 diabetes (due to a progressive loss of 3-cell insulin secretion frequently on the background
of insulin resistance)

3. Gestational diabetes mellitus(diagnosed in second and third trimester of pregnancy)

4, Specific types of diabetes due to other causes - monogenic diabetes syndromes, diseases of the

exocrine pancreas, and drug- or chemical-induced diabetes
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The most common types of DM are type 1 and type 2. DM type 1 is represented in younger patients.
Children with DM type 1 suffer often from bad oral hygiene, halitosis, plague retention and calculus (2).
Therefore patients with DM type 1 must undergo routine dental check-up und cleaning every 4-6 months
in order to maintain good oral hygiene and oral health.

Dental practitioners are dealing predominantly with diabetes type 2. This type of diabetes mellitus is
represented mainly in older people, and most of them have other diseases also. As a metabolic disease,
diabetes affects many organs and systems as well the oral cavity. In general, diabetes damages the large
and small blood vessels which can lead to heart attack, stroke, eye problems, kidney problems and
polyneuropathy. The most common oral symptoms are (3):

. Burning mouth and taste disturbances;

. Xerostomia;

. Decreased salivary secretion;

. Multiple carious lesions and caries in unusual places (root caries);

. Delayed wound healing;

. Increased incidence of infection;

. Enlarged gingival tissues bleeding easily upon manipulation;

. Periodontal disease (occurs more frequently and progresses more rapidly than in healthy
patients);

. Others

Higher levels of candida infection are also associated with diabetes mellitus (4)(5), and especially in DM
patients with periodontitis(6). People with diabetes are susceptible to oral candidiasis as a result of
dehydration which affects the body in general and salivary glands in particular. The decrease in salivary
flow rate and saliva pH promotes the increase of colonization of Candida species in the oral cavity (7)(8).
Some of the DM manifestations concern directly dental surgical and implantologic treatment. Delayed
wound heling, persistent bleeding after surgical and implantological treatment, implant failure, severe
infection that can lead to life threatening conditions can be the consequences of undertreated or untreated
diabetes.

On the other hand, untreated oral infection, as well as any other infection in the body, may lead to poor
glycemic control. It induces higher levels of blood sugar, which worsen the general condition of the
diabetic patients. Dental practitioners have to be aware of this fact and treat them promptly.

Type 1 DM | is treated usually with insulin injection or pump, and type 2 diabetes treatment is aimed at
increasing the effectiveness of the endogenous insulin using metformin and glitazones (9). DM drugs may
also affect the general and oral health. The main side effect of all glitazones is water retention, which
leads to swelling and rarely to decompensation of heart failure. Glitazones reduce also bone mineral
density and increase the risk of fractures in women, which may additionally complicate surgical and/or
implantological treatment. Dental practitioners have to manage the side effects of the disease and the
medication in order to provide appropriate treatment of DM patients.
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Dental treatment — influence on disease’s course

Dental treatment combined with inadequate blood sugar control can lead to hyperglycemia or
hypoglycemia, which can outgrow to life threatening conditions. Both conditions can lead to coma, but the
treatment is radically different. Hypoglycemia is associated with low levels of blood sugar. The most
frequent symptoms are hunger, sweating, irritability, visual disturbances and other. In non-complicated
cases, the intake of sugar or fast carbohydrates can lead to normal levels of blood sugar, and more
severe cases must be treated with IV glucose. In normal cases, the oral or IV intake of carbohydrates is
enough and dental treatment can continue after measuring the blood sugar level. Hypoglycemia, caused
by wrong insulin dosage, is more severe case, which can lead to serious life threatening situation — the 1V
administration of glucose must be followed by intensive care treatment (10).

Hyperglycemia is medical condition, which is associated with high blood sugar levels. Severe, diabetic
hyperglycemia can cause diabetic ketoacidosis (DKA) and hyperosmolar hyperglycemic state (HHS),
which are two of the most serious acute complications of diabetes. Treatment of patients with DKA and
HHS uses significant health care resources, and for that reason is carried out in specialized hospitals (11).
The aim of dental practitioner is to evaluate the risk for future dental treatment in diabetic patients. Routine
dental treatment and surgical treatment should be done in well controlled and moderately controlled
patients.

Morning dental treatments are advisable in diabetic patients due to higher cortisol levels which lead to
higher blood sugar and so low risk of hypoglycemia (12). In diabetic type 1 patients or type 2 patients with
insulin therapy, dentists have to make the appointments comply with specific insulin therapy. For patients
using short- and/or long-acting insulin therapy, appointments should be scheduled so they do not coincide
with peak insulin activity, which increases the risk of hypoglycemia (12).

Prophylaxis in diabetic patients before dental treatment

Antibiotic prophylaxis is often applied in diabetic patients with forthcoming surgical treatment, and there
are two sides of preventive prescription of antibiotics. On one hand, when we give antibiotics to a patient,
we can achieve better inflammation control, but on the other side antibiotic prescription without exact
indications may induce antibiotic resistance and future more aggressive infections. Furthermore,
prescription of antibiotics without indications leads to global resistance to specific antibiotic types, and
non-curable infections in future. Also, there are a few evidence-based studies about preventive effect of
antibiotic prophylaxis in cases of bacterial endocarditis (13). That makes questionable preventive
prescription of antimicrobial drugs to patients without indications, but it does not mean that we do not have
to be aware of infectious complications in diabetic patients. When we treat such patients with inflammatory
complications, we have to prescribe antibiotics form penicillin group such as Amoxicillin, or Clindamycin in
allergic patients (14), for one week. If the infection aggravates, it is recommended to obtain material
(secretion, pus) for culturing and determination of antibiotic sensitivity.

We don't need to prescribe antibiotics to diabetic patients with well controlled DM for implant placement (in
cases of minor surgery). In moderately controlled patients, we usually prescribe Amoxicillin or
Clindamycin. Patients with poorly controlled DM are not recommended for dental implant treatment — it is
a well-known fact that perioperative hyperglycemia implies a high risk for postoperative infection (15)(16).
For non-emergency dental surgical procedures, it is more important to achieve better blood sugar levels
than to prescribe antibiotics (17).
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Dental treatment in diabetic patients

Dental treatment in diabetic patients, and disease’s medical therapy also, is connected with blood glucose
levels and HbAlc levels (18)(19)(20). It is well-known fact that infection leads to higher levels of blood
sugar. When we treat diabetic patients with infection, we have to measure blood sugar and HbA1lc levels
so we can survey the consequences from the dental inflammation and normal blood sugar levels in past
months.

If fasting blood glucose level reaches 240 mg/dl (13,3 mmol/l) this is a sign of hyperglycemia
(21)(22)(23)(24)(25). Symptoms can be mild, moderate or severe, depending on the glucose levels and
the time the body is subjected to poorly controlled DM. Maximum acceptable levels of blood glucose for
removal of teeth in diabetics are 180 mg/dl (10,0 mmol/l)(before meal) and 234 mg/dl (13,0 mmol/l) (2 h
after meal). Dental extractions or emergency surgical treatment can be done in specialized hospitals and
in cooperation with endocrinologist who can decrease blood sugar levels and so reduce the treatment
time.

HbAlc levels give us information about the blood sugar control over past up to 3 months. When we speak
about DM type 2, we can divide patients in tree groups (26):

. Well controlled DM — HbA1c up to 7,5%;
. Moderately controlled DM — HbAlc from 7,6% up to 9%;
. Poorly controlled DM — HbAlc above 9%.

The goal in DM type 2 treatment is to achieve HbAlc levels under 6,5% (27). When we do dental
treatment on DM patients we have to be aware of HbAlc levels. First group with HbAlc levels under
7,5% can be treated like non diabetic patients. In addition, patients with well-controlled diabetes can
usually be managed conventionally for most surgical procedures (28).

Dental implants can be placed in patients with well-controlled diabetes, and possibly in those with
moderately controlled disease. However, implant placement in patients with poorly controlled disease has
an unpredictable prognosis and, if possible, should be avoided (28)(29). Other authors conclude that
implant placement can be done in patients with poorly controlled DM (30). However, most of the studies
show that complications after dental implant placement and surgical treatment are connected with HbAlc
levels (31). Therefore, dental implant placement is a procedure, which can be postponed to a time when
HbAlc levels are lower.

Dental extractions can be done in poorly controlled DM patients also, because glycemic control does not
influence post-extraction healing in these patients (32). Further delay of dental extraction can lead to
severe complications; therefore, dental extractions have to be done in poorly controlled DM patients with
specific postsurgical infection control.

Conclusion

Diabetes mellitus is a disease which affects the general and oral health. Dental practitioners have to
evaluate the treatment risks in DM patients and anticipate the consequences of delayed treatment in order
to provide the best option for their patients.

1219 MedInform



Literature Review Med Inform

ISSUE 2, 2020

References

10.

11.

12.

13.

14.

American Diabetes Association. Diagnosis and classification of diabetes mellitus. Diabetes Care.
2014 Jan;37(Suppl.1):S81-S90.

Madjova C, Panov V, lotova V, Bliznakova D. Oral health in Bulgarian children with diabetes
mellitus. Medinform. 2016 Jun;3(1):398-403.

Krasteva A, Panov V, Krasteva A, Kisselova-Yaneva A, Krastev Z. Oral cavity and systemic
diseases — diabetes mellitus. Biotechnology & Biotechnological Equipment. 2014 Apr;25(1):2183-
2186.

Tapper-Jones LM, Aldred MJ, Walker DM, Hayes TM. Candidal infections and populations of
Candida albicans in mouths of diabetics. J Clin Pathol.1981;34(7):706-711.

Willis AM, Coulter WA, Fulton CR, Hayes JR, Bell PM, Lamey PJ. Oral candidal carriage and
infection in insulin-treated diabetic patients. Diabet Med. 1999;16(8):675-679.

Al Mubarak S, Robert AA, Baskaradoss JK, et al. The prevalence of oral Candida infections in
periodontitis patients with type 2 diabetes mellitus. J Infect Public Health. 2013;6(4):296-301.
Mohammadi F, Javaheri MR, Nekoeian S, Dehghan P. Identification of Candida species in the
oral cavity of diabetic patients. Curr Med Mycol. 2016 Jun;2(2):1-7.

Sultana S, Jaigidar QH, Islam MA, Azad AK. Frequency of fungal species of onychomycosis
between diabetic and non-diabetic patients. Mymensingh Med J. 2018 Oct;27(4):752-756.

Wray L. The diabetic patient and dental treatment: an update. Br Dent J. 2011 Sep 9;211(5):209—
215

Johansen NJ, Christensen MB. A systematic review on insulin overdose cases: clinical course,
complications and treatment options. Basic Clin Pharmacol Toxicol. 2018;122(6):650-659.
Kitabchi AE, Umpierrez GE, Murphy MB et al. Management of hyperglycemic crises in patients
with diabetes. Diabetes Care Jan 2001, 24 (1) 131-153.

Lamster IB, Lalla E, Borgnakke WS, Taylor GW. The relationship between oral health and
diabetes mellitus. J Am Dent Assoc. 2008 Oct;139 (Suppl):19s-24s.

Wilson W, Taubert KA, Gewitz M, et al. Prevention of infective endocarditis: guidelines from the
American Heart Association: a guideline from the American Heart Association Rheumatic Fever,
Endocarditis, and Kawasaki Disease Committee, Council on Cardiovascular Disease in the
Young, and the Council on Clinical Cardiology, Council on Cardiovascular Surgery and
Anesthesia, and the Quality of Care and Outcomes Research Interdisciplinary Working
Group. Circulation. 2007 Oct 9;116(15):1736-1754.

Gould FK, Elliott TSJ, Foweraker J et al. Guidelines for the prevention of endocarditis: report of
the working party of the British Society for antimicrobial chemotherapy. J Antimicrob Chemother.
2006 Jun;57(6):1035-42.

1220 MedInform



Literature Review Med Inform

15.

16.

17.

18.

19.

20.

21.

22.

23.

24.

25.

ISSUE 2, 2020

Guvener M, Pasaoglu |, Demircin M, Oc M. Perioperative hyperglycemia is a strong correlate of
postoperative infection in type Il diabetic patients after coronary artery bypass grafting. Endocr J.
2002;49(5):531-537.

Wukich DK, Lowery NJ, McMillen RL, Frykberg RG. Postoperative infection rates in foot and ankle
surgery: a comparison of patients with and without diabetes mellitus. J Bone Joint Surg Am.
2010;92(2):287-295.

Kwon S, Thompson R, Dellinger P, Yanez D, Farrohki E, Flum D. Importance of perioperative
glycemic control in general surgery: a report from the Surgical Care and Outcomes Assessment
Program. Ann Surg. 2013;257(1):8-14.

Rodbard HW, Jellinger PS, Davidson JA, et al. Statement by an American Association of Clinical
Endocrinologists/American College of Endocrinology consensus panel on type 2 diabetes mellitus:
an algorithm for glycemic control. Endocr Pract. 2009 Sep-Oct;15(6):540-559.

Kerr EA, Heisler M, Krein SL, et al. Beyond comorbidity counts: How do comorbidity type and
severity influence diabetes patients’ treatment priorities and self-management? J Gen Intern Med.
2007 Dec;22(12):1635-1640.

Inzucchi SE, Bergenstal RM, Buse JB, et al. Management of hyperglycemia in type 2 diabetes: A
patient-centered approach: Position statement of the American Diabetes Association (ADA) and
the European Association for the Study of Diabetes (EASD). Diabetes Care. 2012
Jun;35(6):1364-1379.

Bailey TS, Grunberger G, Bode BW et al. American Association of Clinical Endocrinologists and
American College of Endocrinology 2016 outpatient glucose monitoring consensus statement.
Endocr Pract. 2016 Jan 27;22(2):231-261.

Zehani A, Smichi |, Marrakchi J, Besbes G, Haouet S, Kchir S. Kchir. Agressive infection following
a dental extraction in a diabetic patient: Rhinocerebral mucormycosis.Tunis Med. 2017;95(5):378-
380.

de Bedout T, Kramer K, Blanchard S et al. Assessing the medical emergency preparedness of
dental faculty, residents, and practicing periodontists: an exploratory study. J Dent Educ.
2018;82(5):492-500.

Alshareef SM, Aldayel AY, AlKhathlan MA et al. Diabetic patients in Saudi Arabia: The evaluation
of glycemic control measures based on emergency department utilization and the percentages of
adherence to the recommended follow-ups for microvascular complications. Saudi Med J.
2019;40(3):271-276.

Power DJ, Sambrook PJ, Goss AN. The healing of dental extraction sockets in insulin-dependent

diabetic patients: a prospective controlled observational study. Aust Dent J. 2019;64(1):111-116.

1221 MedInform



Literature Review Med Inform

26.

27.

28.

29.

30.

31.

32.

ISSUE 2, 2020

Brunetti L, Kalabalik J. Management of type-2 diabetes mellitus in adults: focus on individualizing
non-insulin therapies. P T. 2012 Dec;37(12):687-696.

Ministry of Health of Malaysia. Clinical practice guidelines on management of type 2 diabetes
mellitus. 3rd ed. Ministry of Health. Malaysia. 2004.

Rees TD. 2016. Endocrine and metabolic disorders. In: Patton LL, Glick M, eds. The ADA
practical guide to patients with medical conditions. 2nd ed. Hoboken, NJ: John Wiley & Sons, Inc.,
71-99.

Lalla RV, D'Ambrosio JA. Dental management considerations for the patient with diabetes
mellitus. J Am Dent Assoc 2001 Oct;132(10):1425-32.

Eskow CC, Oates TW. Dental implant survival and complication rate over 2 years for individuals
with poorly controlled type 2 diabetes mellitus. Clin Implant Dent Relat Res. 2017 Jun;19(3):423-
431.

GoOmez-Moreno G, Aguilar-Salvatierra A, Rubio Roldan J, Guardia J, Gargallo J, Calvo-Guirado
JL. Peri-implant evaluation in type 2 diabetes mellitus patients: a 3-year study. Clin Oral Implants
Res. 2015 Sep;26(9):1031-1035.

Aronovich S, Skope LW, Kelly JP, Kyriakides TC. The relationship of glycemic control to the
outcomes of dental extractions. J Oral Maxillofac Surg. 2010 Dec;68(12):2955-2961.

Corresponding author:

Alexander Georgiev

1618 Sofia, Bulgaria

Krasno selo quarter, bl. 27a, ap.76
E-mail: georgiev.alexzander@gmail.com

1222 MedInform



