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DIABETES AND ORAL HEALTH CONSIDERATIONS: A REVIEW.
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ABSTRACT:

Diabetes Mellitus is now a global epidemic. With the rise in oral complications associated with diabetes, the dentists

are concerned about the morbidity related to these. Oral health considerations involve those relating to adverse

effects on gums, teeth, tongue as well as the delay in wound healing. Many a times, diabetics suffer discomfort and

are not able to maintain proper oral hygiene owing to these oral complications thereby leading to significant rise in

morbidity and mortality. Itisimperative that such patients be made aware of the relationship that exists between oral

hygiene and diabetes.
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INTRODUCTION:

The human body isincredible as it possesses ability to
maintain a stable and constant internal environment.
It depends on hormones and chemical signalling
pathways to respond to external stresses, such as
changes in temperature, pH and blood glucose levels,
through its complex and well-regulated endocrine
system. This steady state is termed "homeostasis."
However many a times this balance is disturbed
leading to disorders. Diabetes mellitus (DM) refersto a
group of metabolic disorders in which the body's
ability to produce or respond to insulin is impaired.’
This results in abnormal carbohydrate metabolism
thateventually leads to elevated blood glucose levels.
As Martin Silink, past-president of the International
Diabetes Foundation (2003-2006), expressed,
'diabetes is understood by few and ignored by many'.?
Diabetes is a condition where the body either fails to
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produce insulin (Type 1 diabetes) or the insulin that is
produced is no longer as effective (Type 2 diabetes).
Ketoacidosis or severe hypoglycaemic conditions can
be encountered by diabetic patients. Patients with
chronic diabetes are prone to affect the oral
environment® and adversely effect their kidneys
(nephropathy), nerves (neuropathy), eyes
(retinopathy), liver (non-alcoholic fatty liver) with
generalized weight gain (obesity). Oral complications
affecting the gum and teeth are quite common® and
this negatively affects their quality of life (QoL).’
DIABETES AND PERIODONTAL
CONSIDERATIONS:

Periodontitis is the inflammation of the tissues
surrounding the teeth causing these soft and hard
tissues to shrink, thereby leading to loosening and
loss of teeth. Patients with diabetes have been found
to invariably have inflammatory periodontal issues,®’
and if the control is poor the severity is even more.*®

Hyperglycaemia associated with diabetes may lead to

9,10 9,11 12,13

increase,” decrease™ " or change, in subgingival
microbiota affecting periodontal tissues. The
accumulation of plague micro-organisms in diabetic
patients causes irreversible periodontal tissue

destruction.™*

DIABETES AND ORAL CANDIDIASIS:

The high prevelance of oral candidiasis in diabetic
patients,'® is due to the immunosuppressive effect of
Diabetes Mellitus on the patient which causes the
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normal commensal yeast, Candida albicans to stick to
oral mucosa leading to Candidiasis.”
DIABETES AND HALITOSIS:

Odoriferous microorganism which produce volatile
sulphur compounds leading to malodor have been
found to be present in higher numbers in subgingival
plague and tongue coating of diabetic paients."
Halitosis was found to be about 52% in patients with
controlled diabetes while 76% patients with
uncontrolled diabetes had oral malodour.*
DIABETES AND CARIES:

Diabetes Mellitus favours growth of acidogenic
bacteria as hyperglycaemia is responsible for
increased levels of fermentable carbohydrates, hence
such patients are prone to carious teeth,”® and
superimposed with improper oral hygiene
maintenance, the carious lesions percolate down the
root canals and hence periapical pathologies are
more prevelant.”*%

DIABETES AND IMPLANTS CONSIDERATIONS:

In patients with Diabetes Mellitus the implants take
longer time to osseointegrate,”” More so in patients
with poorly controlled glucose levels.?* The
breakdown of the peri-implant tissues is much morein
patients with hyperglcaemia, irrespective of whether
they are smokers or not.”**

DIABETES AND SALIVARY EFFECTS:

Diabetes leads to decrease in the production of saliva
(hyposalivation) or in some patients xerostomia
leading to dry mouth. Since saliva is home to oral
microbiomes, underproduction of saliva leads to
changes in their composition.”” The increase in acidic
oral environment is detrimental to the hard and soft
tissues and leads to caries and periodontal problems;
as well as difficulty in chewing, swallowing and
speaking.”

DIABETES AND TASTE CHANGES:

Diabetes Mellitus leads to taste disturbances because
of its direct effect on the nerves supplying the taste
buds.”” Hence patients with Diabetes Mellitus
frequently complain of taste impairment.®
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DIABETES AND BURNING MOUTH SYNDROME:
Diabetes Mellitus due to hyperglycaemia affect the
microvasculature thereby leading to neuropathy and
hence contributes to the complex burning mouth
syndrome. A transdisciplinary approach is sought to
deal with other local and systemic factors.>*
DIABETES AND WOUND HEALING:

Patients with diabetes are more prone to develop
infections in the oral cavity and have slow healing

wounds.**

This is mainly because the oral bacterial
infections get an environment where hyperglycaemic
conditions are superimposed upon a weak immune
system of the diabetic patient.*®

Hyperglycaemia effects the lining of blood vessels
making them less flexible ; with the result small blood
vessels are damaged and hence severly hampering
healing of wounds.****
DIABETES AND CANCER:

Patients with Diabetes Mellitus are more prone to
cancer. The delayed wound healing in patients

with Diabetes Mellitus aggravates the oral wounds
and leads to increased risk of developing
traumatic ulcers and disorders of temporomandibular
joint: as well as development of benign migratory
glossitis and fissured tongue.®

DIABETES AND OSTEONECROSIS OF THEJAW:
Diabetes affects the peripheral microvasculature
leading to decrease in nutrition to the jaw bone
affecting both osteoblastic and osteoclastic activity
required for remodelling.”’ Hence the patient s
predisposed to Osteonecrosis of the jaw (ONJ).***
DIABETES AND COGNITIVE FUNCTION:

The impairment of glucose metabolism in patients
with Diabetes Mellitus causes cognitive decline.*
Hence such patients can progressive have
Alzheimer's disease ; which has been named "type 3
DM."*

DIABETES AND SARS-COV-2 VIRUS:

COVID-19 patients with underling co-morbidities like

Diabetes Mellitus are at a risk of developing painful

42.43

ulcers, and necrotizing periodontitis.**

Alternatively patients with Diabetes Mellitus having




periodontitis can act as harbours to SARS-CoV-2

Virus,45'46 45,47

in their periodontal pockets.”" and gingival
crevicular fluid*; thereby increasing the mortality rate
of diabetic patients infected with the virus.*
DIABETES AND QUALITY OF LIFE:

Oral health and Quality of life (QolL) are strongly
related to each other,” hence focus on improving oral
health conditions is important in Diabetes Mellitus.”**
Since patients with Diabetes Mellitus suffer from
tooth loss due to periodontal or periapical
pathologies, their masticatory efficiency is
compromised. Moreover , the use of partial or
complete (fixed or removable) prosthesis is
problematic due to salivary and mucosal changes.
Chewing of healthy whole grain products as well as
fruits and vegetables which are hard but laden with
much needed nutrients and fibersis quite

challenging.”™**

This compels them to switch to softer
and processed foods which are easy on the oral
apparatus but at the same time have high glycaemic
index score™ ; loaded with not only sugar and fat but
devoid of nutrients.”

DENTAL MANAGEMENT CONSIDERATIONS:

Before initiating treatment of a diabetic patient,

dentists must appreciate important dental

management considerations. In doing so, dentists can

help to minimize the risk of an intraoperative diabetic

emergency and reduce the likelihood of an oral

complication of the disease.

THESE INCLUDE:

® Consult with patient's physician to assess
diabetes control

e Confirm that patient has eaten and taken
medications before initiating treatment

® Anticipate and be prepared to manage
hypoglycaemia

® Prevent,treatand eliminate infections promptly

® Do not use or recommend aspirin-containing
compounds

® Achieve profoundlocal anesthesia

® Ensure excellent oral hygiene and provide
profound preventive care

® Reinforce regular diet and medication regimen
before and after dental appointments
® Take glucometer reading if patient is high risk, on
insulin or having surgery
Cortisol is an endogenous hormone that increases
blood glucose levels. Because cortisol levels are
typically higher in the morning and during times of
stress (e.g., a dental procedure), it is advisable that
diabetic patients are scheduled for morning
appointments.” In taking this precaution, the dentist
reduces therisk of a hypoglycemic episode.
The most common intraoperative complication of DM
is a hypoglycemic episode.” The risk is highest during
peak insulin activity, when the patient does not eat
before an appointment or when oral hypoglycemic
medication and/or insulin levels exceed the needs of
the body. Initial signs and symptoms of hypoglycemia
include hunger, fatigue, sweating, nausea, shaking,
irritability and tachycardia.”
If a hypoglycemic episode is suspected, the dentist
should stop dental treatment immediately and
administer 15 g of oral carbohydrate via a candy, juice
or glucose tablet.” If the patient is unconscious or
cannot swallow, the dentist should seek medical
assistance. Following treatment, the dentist must
remember that diabetic patients are prone to
infections and delayed wound healing. This is
especially true for a diabetic patient whose condition
is uncontrolled. Therefore, depending on the dental
procedure, some consideration should be given to
providing antibiotic coverage. If treatment will result
in an interruption to the normal dietary regimen, the
dentist should consult the patient's physician
regarding a potential adjustment of insulin and
antidiabetic medication doses. Notably, salicylates are
known to potentiate the effect of oral hypoglycaemic
agents by increasing insulin secretion and
sensitivity.” To avoid unintended hypoglycaemia,
aspirin-containing compounds should not be used by
patients with DM.
PREVENTION OF ORAL MANIFESTATIONS:
The current body of evidence is not enough to prevent
type 1 DM.** Oral manifestations of type 2 DM can be
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prevented through several approaches that are aimed
at ensuring proper brushing and flossing behaviours,
encouraging patients to visit the dentist for a routine
check-up and controlling blood glucose levels.”

The patients with dentures should be advised to
remove dentures at night and keep them properly
cleaned.” Giving oral health education to relatives and
friends could be beneficial as well because more than
55% of DM patients could be influenced by them.*
The Internet can be used to educating DM patients
because of its growing use among people.** It was
reported that prediabetic patients were found to have
deteriorated periodontal health as demonstrated by
worse periodontal parameters, and glycemic control
was shown to reduce the severity of these
parameters.”® Early identification, assessment, and
management of patients who are at risk of developing
DM require a dentist's active role in diagnosing the
conditionin previously undiagnosed individuals.
CONCLUSION:

Diabetes Mellitus is a public health crisis and health
care professionals should play their roles to prevent
and control the disease and its oral and other systemic
complications. There is a high prevalence of DM,
especially in high and middle-income countries. In
addition to millions of people diagnosed with DM, a
considerable proportion of the population is
undiagnosed. The condition causes huge economic
and financial burden to the healthcare systems in
addition to increased morbidity and mortality. Oral
complications of DM are numerous and include
periodontal disease, hyposalivation, dental caries,
halitosis, delayed wound healing, taste and salivary
dysfunctions, candidiasis, and burning mouth
syndrome. Increasing awareness and knowledge
about the DM, its association with oral health
including oral complications among patients can help
prevent DM and improve their quality of life.
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