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INTRODUCTION

Worldwide population demographics are changing
rapidly . Approximately 60 crore people are currently aged
60 years and over, and this number is expected to double
by 2o251.It is evident even in India. Gerodontology can be
seen as a burden for the practitioner as there is a
perception that this population group is in deteriorating
systemic and oral health. However ,in reality working with
older patients will provide a stimulating and challenging
opportunity for the profession. These patients require a
cautious approach as a result of the pathological and
physiological alterations that occur during ageing.
Accurate and detailed medical and drug histories are
important in dental practice as many conditions and
medications can influence oral health and dental care in
patients. The General Dental Practitioner will increasingly
be faced with elderly patients requiring the administration
of a variety of drugs.These changes may influence the
patient's ability to process drugs and can affect the
adverse reactions that may occur. The General Dental
practitioner needs to be familiar with the guiding principles
to increase the safety, when prescribing medication for
this group.

Common Medical Conditions Affecting Elderly

Within an ageing population specific disease patterns

are emerging, with older people more likely to develop
several chronic diseases. 2,3 The most common conditions

affecting elderly ambulatory patients are arthritis, cancer,
chronic obstructive pulmonary disease, diabetes,
cardiovascular disease, mental health conditions,

osteoporosis, Parkinson's disease and stroke4.

The relevance of these systemic conditions to dental
practitioners is two-fold. First the conditions themselves can

impact upon dental treatment or can have oral
manifestations. Secondly, many of the pharmacological

interventions prescribed for chronic conditions can have
multiple and diverse adverse effects on the oral

environment. The medications used in some of these
conditions and their oral side- effects are represented in
Table I . Many of these medications have significant side-

effects on various body organs and tissues.
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Table.1 Medications and their oral side effects

Category of drug Oral side-effects
1 Arthritis

Corticosteroids
Oral microbial infections
Poor wound healing

Methotrexate Oral ulceration

NSAIDs
Haemorrhage
Lichenoid mucosal reaction

2. Chronic obstructive pulmonary disease

Corticosteroids
Oral microbial infections
Poor wound healing

3. Diabetes

Oral hypoglycemic
Lichenoid mucosal reaction
Taste disturbance

4. Cardiovascular Disease

ACE Inhibitors
Lichenoid mucosal reaction
Oral ulceration ,
Taste disturbance.

Alpha Blockers
Lichenoid mucosal reaction
Salivary dysfunction.
Hemorrhage

Anti Coagulants Lichenoid mucosal reaction,
Oral ulceration

Beta Blockers Salivary dysfunction

Calcium Channel
blockers

Gingival enlargement,
Lichenoid mucosal reaction
,Salivary dysfunction

Diuretics
Taste disturbance .
Lichenoid mucosal reaction

Potassium channel
activators

Salivary dysfunction,
Taste disturbance.

Statins
Oral ulceration
Lichenoid mucosal reaction

5. Parkinson's disease

Levodopa Salivary dysfunction
Taste disturbance

Arthritis

Osteoarthritis (OA) affects the weight-bearing joints
resulting in the degeneration of articular cartilage and
subchondral bone. Over 80% of people 75 years or older
have clinical signs of OA and more than 80% of people
over 50 years of age have radiographic evidence of OA6.
It can result in pain and limitation of movement,
particularly after a period of rest. Management of the
condition is aimed at symptomatic relief with non-steroidal
anti-inflammatory agents and physiotherapy to help with
the stiffness. With disease progression joint replacement
of hips or knees may be necessary.

Rheumatoid arthritis (RA) is an inflammatory disease
affecting peri-articular tissue and bone. RA affects
approximately 1 % of the population and is more common
in females than in males. 7 lt classically manifests as
symmetrical polyarthritis and can have multiple extra-
articular features. Management of this condition can
include analgesics, corticosteroids and immunomodulatory
agents.8

Neither condition commonly has oral manifestations,
however, arthritic changes can occur in the temporo -
mandibular joint. During dental visits, patients with RA
should not be maintained in the supine position owing to
the risk of dislocation of the atlanto-axial joint in the neck.

Cancer

Genito-urinary, gastro-intestinal and lung cancers
are the most common malignancies affecting the elderly.9

Although these conditions do not have a direct effect on
the oral cavity, the treatment involved in the management
of these malignancies may impact upon the mouth. Some
chemotherapeutic agents can cause oral mucositis and
intravenous bisphosphonates, used in the treatment of
prostate, bone and breast cancer and multiple myeloma,
are associated with bisphosphonate-related osteonecrosis
of the jaws (BRONJ) .

Chronic obstructive pulmonary disease

Chronic obstructive pulmonary disease (COPD) is a
term used to represent a number of conditions that result
in progressive pulmonary airflow limitation. COPD is a
leading cause of morbidity and is projected to rank fifth in
2020 as a worldwide burden of disease. 10 These
conditions include bronchitis, emphysema and chronic
asthma.

Although there are no oral manifestations of these
diseases, care needs to be taken in the treatment of
patients with these conditions. Patients with COPD should
be treated in the upright position as they can become
breathless when supine. Patients should be advised to
bring inhalers with them to their appointments. The use of
corticosteroid inhalers can lead to oral fungal infections,
therefore patients should be encouraged to rinse their
mouth after use.

Diabetes

Diabetes mellitus (DM) affects over 171 million
people worldwide.11 Type II DM is more common in all
age groups and can be related to lifestyle, whereas Type I
is more common in younger people but can present at any
age. Development of the condition in the elderly can
present unusually in the form of complications associated
with DM, such as cataract or peripheral vascular disease.

The principal risk to the diabetic patient during dental
treatment is hypoglycemia . This risk can be reduced by
advising the patient to maintain regular meals and insulin
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times on the day of the dental appointment and to arrange
the appointment time around these events. Diabetic
patients are predisposed to oral candidal infections and
poorly controlled diabetics can be immunocompromised.
Peripheral neuropathies, a complication of DM, can
present in the oropharyngeal region leading to deficits in
taste and smell and a burning sensation in the mouth.12

The most pronounced oral change seen in patients with
diabetes is more aggressive periodontal disease.13

Cardiovascular disease

Cardiovascular disease increases exponentially
between ages 40 and 80.14 Hypertension, one of the most
adjustable risk factors for cardiovascular disease, can be
difficult to diagnose in the elderly as blood pressure
naturally rises with age. Ischaemic heart disease is a
disease of the coronary arteries due to atheroma and is
responsible for 70% of all deaths after the age of 75
years.15 Clinically, the conditions associated with
ischaemic heart disease are angina pectoris, myocardial
infarction and sudden death. With regard to the oral
manifestations of these conditions, patients with angina
and myocardial infarction can experience referred pain to
the head and neck, including the mandible.

Mental health conditions

The likelihood of developing mental health conditions
such as dementia, the progressive and irreversible
impairment of cognitive function, increases with age.16

Dementia affects up to 9.4% of those over the age of 65
years17 and approximately 20% over the age of 80. there
are no specific oral manifestations , however, owing to the
impaired cognitive function, patients are frequently unable
to maintain oral hygiene.18 This results in increased
susceptibility to dental disease.

Osteoporosis

Osteoporosis is a condition in which there is a loss of
bone mass. It is inversely linked to oestrogen levels and
therefore is more prevalent in post menopausal women. It
is estimated that over 200 million people worldwide have
osteoporosis.19 Although the oral manifestations of
osteoporosis are now rare, it can affect the mandible and
the maxilla, leading to increased risk of fracture with
extraction. In addition to the possibility of oral involvement
in this condition, the prolonged use of corticosteroids in
the management of some oral mucosal conditions can
also lead to the complication of osteoporosis. Oral
bisphosphonates are used in the management of
osteoporosis.20,21 The importance of maintaining optimal
oral health, and the need to attend their dental practitioner
if oral symptoms develop are critical.

Parkinson's disease

Parkinson's disease is a condition caused by
denervation of the dopaminergic pigmented neurones in

the basal ganglia, with a variable prevalence of up to 1.5%
in people over the age of 60 years reported in Europe.22 It
is characterized by a trio of signs - tremor, bradykinesia
and rigidity. An early sign of the condition can be
hypersalivation23 leading to drooling of saliva and
progression of the disease can lead to dysphagia in up to
80% of patients.24 In the later stages of the condition the
excess saliva, difficulty swallowing and the flexed neck
position associated with the rigidity can result in difficulty
with dental treatment. Dopaminergic agonists are
commonly used as early monotherapy and also used as
an adjunct to Levodopa in the management of Parkinson's
disease.25

Stroke

Stroke is characterized by the acute onset of
neurological dysfunction with symptoms that persist after
24 hours. Approximately 150,000 people have a stroke
annually in the UK and it is more common over 65 years
.The resultant hemiparesis can lead to limited mobility and
communication difficulties26. The oral consequences of
these cerebrovascular accidents are long lasting oral
sensory and motor deficits, resulting in loss of the gag
reflex, poor tongue function and lip seal, , difficulty eating
and drinking, inability to maintain dental hygiene and
impaired use of dentures.27No elective dental treatment
should be carried out in the three months following a
cerebrovascular accident and dentists may recommend
the use of an electric toothbrush to compensate for limited
dexterity in some cases.

Following a stroke, patients receive anti-coagulant
therapy to prevent further cerebrovascular accidents.
Warfarin is the most common anti-coagulant used as part
of this preventive regime. Careful monitoring of the INR is
required before dental treatment is carried out, with the
current recommendation of an INR less than 4.0 for minor
dental procedures, including extractions. Caution is also
needed when prescribing any medications for these
patients as numerous potential drug interactions can occur
with Warfarin, resulting in either potentiation or inhibition of
the drug.

Physiological Changes In The Elderly

There are significant physiological changes that
occur in old age. These can affect both the
pharmacokinetics and pharmacodynamics of any drug
taken.A description of the pharmacodynamic and
pharmacokinetic changes that occur in the elderly will
illustrate those principles that should be borne in mind
when prescribing medication for this group in the
population.

Pharmacokinetics

Pharmacokinetics refers to the mechanisms by
which a drug is absorbed, transported, distributed,
metabolized and then excreted from the body. Changes
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that occur with age can influence many of these processes
and have a direct effect on the pharmacokinetics of drugs.

Absorption

Most drugs that dentists prescribe or administer are
given orally or by injection. The gastro-intestinal system
undergoes many changes throughout life, which can lead
to a significantly altered absorption environment. Such
changes include the reduced production of hydrochloric
acid by the stomach, 28decreased cardiac output with a
parallel fall in gastro-intestinal blood flow, a reduction in
gastro-intestinal emptying and lowered gastro-intestinal
motility. Changes in the local vasculature will affect the
absorption of drugs that are given by injection in older
patients. Ageing effects on the lungs include reduced
alveolar surface areas, potentially reducing the absorption
of aerosols such as GTN spray or salbutamol.29

Distribution

Once a drug is absorbed into the body, it is
transported via the circulation and is distributed throughout
plasma, lean muscle mass or fat tissue. The compartment
to which the drug is distributed is decided by the individual
characteristics of the drug in question. Age-related
changes to the body composition affect the proportions of
these different tissues. Changes that occur during normal
ageing include a decrease in total body water, a decrease
in lean muscle mass and an increase in fat tissue.30,31 This
increases the risk of adverse drug reactions and problems
with overdose. It is recommended that clinicians should
reduce the dose of hydrophilic drugs include warfarin,
propranolol and a number of hypnotics and sedatives.28,30

and lipophilic drugs include midazolam and diazepam,
lidocaine and some synthetic steroids ,administered to the
elderly patient to compensate for this decreased volume of
distribution.

Hepatic metabolism

The liver normally metabolizes drugs in a bi-phasic
manner. Phase 1 reactions typically consist of oxidations,
reductions and hydrolysis. Phase 2 processes consist of
conjugation reactions. Hepatic blood flow parallels the
decrease in cardiac output that occurs with age. This is
responsible for the reduced liver clearance of some
drugs.32 Another factor that influences the hepatic
metabolism of drugs is the decrease in liver enzymes
responsible for drug metabolism.

Renal clearance

The ageing kidney undergoes changes in function,
size and anatomy. In addition, there is a reduction in renal
perfusion. These alterations combine to cause an overall
reduction of between 35-50% in renal function in patients
over the age of 65 years.31.When prescribing a drug for the
elderly dental patient, it is prudent to start with a low dose

and slowly increase it in a step-wise manner to avoid
physiological, or renal, toxicity caused by a decrease in
kidney function and a toxic increase in metabolites. This is
particularly the case for drugs that are eliminated by the
kidney. Such medicines include penicillins and
aminoglycosides.33 Table.II summarizes the pharmaco-
kinetic changes that occur in the older patient.

Table.2. The effect of ageing on pharmacokinetics

Mechanism
of

Pharmacokinetics

Alterations in the Elderly

Absorption
Reduced hydrochloric acid

in stomach
Reduction in gastrointestinal

blood flow
Decreased gastric motility

and emptying
Reduced lung alveolar

surface area

Distribution
Reduced cardiac output
Decreased total body water

leading to increased
concentration of hydrophilic
drugs

Decrease in lean muscle
mass further reducing
volume of distribution for
hydrophilic drugs

 Increase in adipose tissue
increasing distribution and
half life of lipophilic drugs

Decrease in albumin plasma
concentrations leading to
increased free-plasma
concentrations of drugs

Hepatic metabolism
 Reduction in hepatic blood

flow
 Reduction in hepatic

enzymes affecting phase 1
metabolism

Renal clearance Reduction in renal blood flow
35-50% reduction in renal

function

Pharmacodynamics

Pharmacodynamics is the mechanism by which a
drug achieves its actions. The size of the response to any
drug is affected by the concentration of the drug in
question and the affinity of this drug for the relevant
receptors. In other words, it is determined by the number
of drug-receptor complexes that are achieved. Whilst most
studies tend to be carried out in younger patients, there is
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evidence that pharmacodynamic reactions can change
with increasing age. These commonly result in an
increased sensitivity to an administered drug, which may
result from either a rise in the number of the drug
receptors, or an increased receptor response following
activation.

Adverse drug reactions (ADRs)

It is estimated that between 40-60% of patients who
use NSAIDs are over the age of 60 years old.34 The
chances of unwanted effects arising from drugs are
increased approximately 10-fold in the elderly patient. In
fact, about 40% of all adverse drug reactions occur in
older people.35 The elderly population are heavy
consumers of drugs. They receive some 40% of all drugs
supplied.36 In addition, the physiological changes that
affect the pharmacodynamics in the elderly can lead to
many of the common ADRs. Often, polypharmacy can
lead to ADRs through prescription from multiple health
providers with little or no knowledge of current drug history
or poor clinician understanding of drug interactions. In
addition, confusion of the patient may lead to
misunderstandings over drug regimens or misidentification
of the prescribed drugs. It is important that as simple a
regimen as possible is followed when prescribing
medication to older patients. Very clear instructions about
dosing should be provided.This can be complicated by
over-the-counter drugs that the patient may be taking.

Expected drug side-effects often occur in increased
severity and incidence in elderly patients. Sometimes
ADRs occur that are unexpected, or unpredictable, and
the dental practitioner should remain alert to the potential
for such reactions. The risk factors for ADRs are listed in
Table III.

Table.3 Risk factors for adverse drug reactions

 Patients over the age of 85 years
 Female gender
 Low body weight
 Renal impairment
 Dementia
 Use of multiple prescribing healthcare

workers/pharmacies
 Use of six or more medications

Summary of geriatric administration of commonly
used drugs in dentistry

Local anaesthetics

Local anaesthetics are very safe drugs as long as
they are injected into the correct site and appropriate
doses are used. Factors that may affect the blood
concentration of local anaesthetics in the elderly include
systemic illness, age, body weight, drug composition and

dosage. Good clinical technique, with routine use of
aspirating syringes and careful administration, can reduce
the likelihood of depositing local anaesthetics directly into
the bloodstream. Changes in liver and kidney function can
affect both the blood concentration and the clearance of
local anaesthetic solutions. The effect of these natural
changes can be compounded when a systemic illness,
such as liver disease, is present. When considering the
total dosage that can be administered to an elderly patient,
systemic illness should be taken into consideration.

It may be prudent to modify the safe doses for the
elderly patient (for example, a maximum of 2.2 mg/kg for
those over 65 instead of 4,4 mg/kg for lidocaine).
Fortunately, dental local anaesthesia can be more
effective in older compared to younger patients. This is
probably the result of a reduced blood supply impairing
absorption of the drug and decreased bone density
allowing better infiltration.

Analgesics

The problems with administering long-term pain relief
in the form of NSAIDs in elderly patients can be significant
and can include peptic ulceration, confusion, renal
impairment and, less rarely, hepatotoxicity.The use of
NSAIDs in the elderly patient should therefore proceed
with caution and the potential for ADRs must be balanced
against the clinical benefit achievable.

Paracetamol should be considered the analgesic of
choice in the elderly patient owing to its relative lack of
side-effects and adverse reactions.of paracetamol. It may
be advisable to avoid longer term, high dose paracetamol
therapy, however, to minimize the risk of liver toxicity,
especially in those patients with chronic liver disease.
Dose adjustment are recommended for long term therapy
as the metabolic and renal clearance of paracetamol are
altered in elderly.

Antibiotics

Dose adjustment is not often required for the
commonly prescribed antibiotics owing to their relatively
short half life. The reduction in renal function means that
caution should be exercised where an antibiotic is
eliminated via the kidney. Penicillin has been shown to
have a half life increase from 23.7 hours to 55.5 hours
between the ages of 50 and 70 years.When the creatinine
clearance falls below 30ml/min, the dose of renally cleared
drugs should be halved. Therefore, in the presence of
renal failure, penicillins, cephalosporins and tetracyclines
should be reduced in dose, whilst routine dose reduction
in antibiotic therapy lasting 1 -2 weeks has been shown to
reduce the incidence of ADRs and nephrotoxicity.33

Generally, if the treating dentist has a concern about
the renal function of an elderly patient, specialist advice
should be sought before prescribing renally excreted
drugs, including many commonly used antibiotics.
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Practical points.

Table.IV outlines the points that should be considered
when prescribing to an elderly patient. One of the reasons
why drug therapy may fail is due to a lack of compliance.
This is not always deliberate and may occur with older
people for a number of reasons. If the patient is taking a
number of medications at set times of the day it is
worthwhile choosing the timing of doses for any new
prescribed medication that fits in with the current
schedule. This can be aided by the use of pill organizers.

Other problems that interfere with compliance include
the inability to take the medication itself or take the
appropriate dose. This can be the result of decreased
manual ability with ageing or a concurrent condition such
as Parkinson's disease. This can make it difficult to open
child-proof containers. In any event, the taking of a good
social history is important to ensure that help is available
for proper drug administration.

The practical guidelines tha should be considered
when prescribing to the elderly are listed in Table.IV..

Table. 4 Practical guidelines when prescribing to
the elderly.

Guidelines for Prescribing to the Elderly

 Take a thorough medical history

 Take an accurate drug history, including non-
prescription drugs

 Take a thorough social history

 Take into account physiological effects of ageing,
such as reduced renal function, kidney function,
body composition

 For long-term drug treatment start dosing low and
increase slowly

 Communicate with other healthcare workers to
eliminate conflicting treatment or advice

 Simplify drug regimens - try to comply dose
timings with other current therapies if possible -
consider pill organizers

 Consider practical implications of drug storage
containers and measurement of liquid volumes

 Refer to a publication such as the Formulary to
check for possible drug interactions and the
impact of renal and hepatic disease

CONCLUSION

General Dental practitioners need to be familiar with a
variety of systemic and oral changes , those may be
observed in elderly patients as a result of physiological
and pathological process which have developed due to
ageing and medications .Clinically, it is important to

recognize these aspects and to develop planning
strategies which take account of them .
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