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Managing Dental Appointments of I nsulin-Dependent Diabetic
Children
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Diabetes mellitus (DM) is one of the most common metabolic disorder that affects carbohydrate metabolism. Most dental
practices have a number of diabetic patients in the population they serve. Once DM is established in a child, it necessitates
maintaining normal blood glucose levels to prevent complications associated with the condition. This paper emphasizes
procurement of all necessary medical information before the dental treatment of the child. The paper also discusses necessary
precautions that are taken during the dental appointment of an insulin-dependent diabetic child. The possible complications
(including hypoglycemic episode in the dental clinic) during dental treatment and their management is also discussed. Most
diabetic patients, if cared for appropriately, can be successfully managed as outpatients in the dental clinics.
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affects carbohydrate metabolism.! It is characterized

by persistent hyperglycemia.?® It also causes
disturbance in lipid and protein metabolism.*% People
without DM have a considerably lower risk of mortality
and longer life expectancy as compared to those with DM.”
The global DM prevalence was estimated to be 9.3% in
2019 (463 million people).2 The prevalenceis estimated to
increase to 10.2% (578 million people) by the year 2030.8
The prevalence is lower in rural (7.2%) populations than
in urban (10.8%) ones, and in low-income populations
(4.0%) than the high-income (10.4%) ones.? Pakistan is
ranked 4th in the world in the list of countries with the
highest DM in adults.® There are approximately half million
children under 15 years of age with Type 1 DM worldwide.*°
According to National Institute of Child Health (NICH)
"diabetes is a growing health condition in Pakistani
children".® Therefore, it is essential that dental practitioners
are aware about how to manage diabetic pediatric dental
patients.

D iabetes mellitus (DM) is a metabolic disorder that

TYPESOF DIABETESMELLITUS

Two major clinical subgroups of DM are; Insulin
Dependent DM or Juvenile Diabetes called Type 1; and
Non-Insulin Dependent DM more common in adults called
Type 2 DM. Both types of DM patients may use insulin
for their glycemic control, however, the Type 1 patients are
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truly dependent on insulin for their survival. Due to
autoimmune destruction, pancreatic beta cells no longer
producesinsulin in the Type 1 DM children. Young patients
mostly suffer from Type 1 diabetes.? These children present
with typical symptoms of polyuria/polydipsia.t* About
one-third of these children have diabetic ketoacidosis.*®

MEDICAL CONSIDERATIONS

Once DM is established in a child, blood glycemic
control becomes necessary to prevent complications
associated with the disease. Micro-vascular and
macro-vascular complications of DM affect multiple organs,
resulting in high morbidity and mortality among these
patients.** They have an increased risk for coronary artery
disease, myocardial infarction and stroke.®® These patients
are also likely to suffer from blindness, kidney failure,
neuropathy, and limb amputation consegquent to devel opment
of gangrene.*® Poor wound healing is also common after
surgery on poorly controlled diabetic patients.!!

Relative or absolute deficiency of insulin and
hyperglycemia over long period results in hyperglycemic
(diabetic ketoacidotic) coma. This condition takes many
hours/days to develop with the following features; too little
insulin, infection, myocardial infarction, acute abdominal
infection, acidosis causing vomiting, hyperventilation,
ketonuria, polyurea, dehydration, hypotension, tachycardia,
weak pulse, dry tongue and skin, and abdominal pain.
Hypoglycaemic coma on the other hand has a rapid onset
that may resemble fainting. It is the result of failure to take
food in time, missed meals, over dosage of insulin or other
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hypoglycaemic drugs or extensive exercise. Adrenaline
release causes sweaty skin, pounding rapid pulse, anxiety,
tremors, dilated pupils, and tingling sensation round the
mouth. Cerebral hypoglycemia results in headache,
confusion, fits, dysarthria, and unconsciousness.®

Daily injection(s) of insulin (especially in type 1
diabetics) and aregulated diet is needed for good glycemic
control (Table 1). Diabetic control in children is much more

Table 1: Blood glucose (BG) and HBA1c goals for children
and adolescents with Type 1 diabetes.12

BG Before Meals BG Bedtime/Overnight HBA1c
90-130 mg/dl 90-150 mg/dl <7.5%
5.0-7.2 mmol/L 5.0-8.3 mmol/L 58 mmol/mol

challenging than in adults because many factors interact to
effect the degree of diabetic control in adiabetic child. The
insulin dose is also effected by child's growth and
development, which makes insulin dose and diet more
arduous to control. The physical activity in children isaso
widely variable that increases challenge of balancing the
interaction between insulin intake and dietary regimes.®

DENTAL CONSIDERATIONS

DM children are predisposed to several possible oral
problems due to neuropathy, immune dysregulation and
vasculopathy in DM children. Their quality of life can be
negatively effected due to enhanced risk for periodontal
diseases, dental caries, mucosal lesions, salivary glands
dysfunction and oral burning.'®” The relationship between
DM and periodontal diseasesis said to be bi-directional i.e.
periodontitis has negative effect on glycemic control and,;
poor glycemic control tend to worsen the periodontitisin
these children. DM children may aso have xerostomia (due
to salivary gland dysfunction), early tooth eruption, delayed
healing of wounds, dysfunction of taste and frequent oral
candidiasis.'® Diabetic children and their parents/care takers
are informed about the possible oral manifestations of DM;
and educated on how to prevent any further complications.
Meticulous ora hygiene maintenance and aregular dental
check-up routine is vitally important in these children.

MANAGEMENT OF THE PATIENT
IN DENTAL CLINICS

The dentist must take a detailed medical history from
all the patients/parents, and complete Oral Health Fact Sheet
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to ensure availability of all the useful facts.*® In case one
suspects that the child may be diabetic, then the parents
and the child are asked about symptoms such as family
history of DM, polyuria, polydipsia, polyphagia and weight
loss. The suspected child isthen referred to a physician for
further investigations. In case the child is already an
established Type 1 DM patient, the parents and child are
asked about medications, their dosages and the time of
administration. It isalso determined if the child has devel oped
any complications of DM which may effect dental
treatment.® The patient's HbA1c (Hemoglobin Alc) test
may be ordered. This Hemoglobin Alc test reveals the
child's average blood sugar level over the past 2-3 months.
The normal HbA 1c ranges between 4% and 5.6%. "If the
patient's glycemic control is poor (HbA1c>10%), elective
dental procedures are generally deferred until the glycemic
control improves'.** However, in cases of urgent dental
Situations, the dentists need to talk to the patients physician
to discuss medicament & dietary adjustment and discuss
possible prophylactic antibiotic coverage.?

PRECAUTIONSIN DENTAL TREATMENT

Most Type 1 DM patients can be provided dental
treatment as outpatients in dental clinics. However, those
patients who have poor glycemic control (HbA1c>10%),
head and neck infections that are severe, especially those
with additional systemic diseases and complications are
preferably treated in controlled hospital environment.?
Similarly, dental needs that require long-term alteration of
medical regimen are considered for treatment under a more
controlled medical environment. The DM patients need to
bring insulin (pen or with syringe, if required), their blood
glucose meter, a glucose source they usually use to avoid
a hypoglycemic (hypo) episode and some light snacks at
their appointment.? It is also important to ask each patient
of his/her signsg/symptoms of a hypoglycemic episode onset.
Thiswill help the dentist to stop dentdl treatment immediately
in case any of the symptoms develop, and prevent the patient
going into deep hypo episode.?°

These patients should be scheduled for a morning
appointment to decrease the risk of hypoglycemia during
the dental appointment. In some patients, it may be necessary
to modify insulin dose to prevent hypoglycemia especialy
if there is a possibility of delayed or reduced food intake
dueto extensive dental treatment. It isimportant to remember
that production of epinephrine and cortisol during stressful
situations tend to increase blood glucose levels.? Therefore,
pain and stress reduction are vitally important in treating
diabetic patients.?

It isessentia for dentiststo confirm that the patient has
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eaten according to his’her normal routine and took the usual
medicament. It isimportant to avoid dental treatment during
peak insulin activity to reduce the risk of perioperative
hypoglycemic episode.?® In case it is not possible to avoid
peak insulin activity in patients who take frequent insulin
injections, the dentist must take extra precautions such as
more frequent monitoring of the patient for perioperative
hypoglycemia. The extra precautions include; checking
pretreatment blood glucose level using a glucometer and
keep carbohydrate source such as a fruit juice or regular
soft drink readily available. A small amount of pre-treatment
carbohydrate may prevent hypoglycemiaif blood glucose
level is at the lower end of the normal range (around
80mg/dl).*

A patient may be required not to take breakfast in some
situations such as If you plan to use conscious sedation for
astressful procedure or an extensive surgical procedureis
planned. In these cases special dietary adjustment and
medical consultation becomes necessary.®

POSSIBLE COMPLICATIONS DURING DENTAL
TREATMENT

Hypoglycemic episodeisthe most common complication
of diabetes therapy that occursin dental clinics. A written
protocol must exists defining the role of each dental team
member in case a diabetes related emergency arises. The
patients' blood sugar level drops severely when insulin
and/or oral anti-diabetic drug level exceeds patients'
physiological needs. Mood changes, hunger, weakness and
low spontaneity areinitial signs and symptoms, which are
followed by tachycardia, sweating, and incoherence. If the
condition remains unattended, then possible consequences
include hypotension, hypothermia, seizures, coma and
death.'® Dentist should terminate dental treatment at first
sign or symptom of hypoglycemia. The blood glucose level
isimmediately measured using aglucometer. If aglucometer
is not available by any chance, the condition is presumed
asahypoglycemic episode and treated as such. If the patient's
blood sugar is more than 60mg/dl, the patient is given 15
grams of afast acting oral carbohydrate orally as glucose
or 4 - 6 ounces of fruit juice, regular soft drink, or 3 - 4
tablespoons of sugar aslong asthe patient is able to swallow.
If the patient is unable to take food by mouth or becoming
unconscious, no attempt should be made to give anything
through oral route. In such cases, glucagon should be
administered intramuscularly or subcutaneously at any body
siteand, medical emergency servicesare called. The schedule
of pediatric glucagon dose is; 0.02-0.03 mg/kg or 0.5 mg
for patients weighing less than 20kg, and 1.0 mg for patients
weighing 20kg or more.*® It usually takes 10-15 minutes
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for the signs and symptoms of hypoglycemia to resolve.
The patient is observed for half an hour to one hour after
the recovery.?#% |n rare cases, where the patient remains
unconscious, the medical emergency services personnel
will shift the patient to a hospital.

Severe hyperglycemia takes long time to develop, so
risk of hyperglycemic crisisis low in a dental practice.
Signs and symptoms of ketoacidosis include nausea,
vomiting, abdominal pain and acetone odor. Treatment of
hyperglycemiainvolves administration of insulin and medical
intervention. However, to differentiate between
hypoglycemiaand hyperglycemia based on symptoms aone
is difficult. Therefore, it is advisable to administer
carbohydrate to such a patient presuming a diagnosis of
hypoglycemia. Even if the child is undergoing a
hyperglycemic crisis, asmall quantity of sugar is unlikely
to incur any significant harm to the patient.?

RISK OF INFECTIONS

Dentists should communicate with DM patients'
physicians to become familiar with their diabetic status.
Poor glycemic control places the child at high risk for
infection. Healing ability after surgical procedure is
compromised. While it should not prevent the procedure,
especially if it is contributing towards poor glycemic control,
it hasto be carried out with great caution. However, in case
of ketosis, the procedure must be postponed until the ketosis
isresolved. Antibiotic prophylaxis/coverage is a so necessary
in such patients and for those undergoing extensive dento-
alveolar surgical procedures. Acute orofacial infections
require close monitoring and might need adjustment of
insulin dosages.?

SUMMARY

Most of the Type 1 Diabetes Mellitus children can be
managed as outpatients for their routine dental treatment
given that appropriate precautions are taken during the
dental treatment. The dentist and the dental clinic staff
should be familiar with how to effectively deal with
hypoglycemic situation in diabetic children. Diabetic children
need frequent dental visitsfor early detection and intervention
of oral infections. However, greater attention and emphasis
should be directed toward prevention of oral diseasesin
these patients.
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