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Abstract
Geriatric dentistry deals with the delivery of oral health care to elderly subjects which includes diagnosis, prevention and
treatment of problems associated with physiologic and pathological age-related diseases.as a part of an interdisciplinary team
with other oral health care professionals.
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Introduction
The term aging is defined in chronologic, physical,
and social terms, indicating changes in an individual’s
participation within their sociocultural context or
physical or functional capabilities.(1) The aging
population can be categorized into three broad
functional groups: (1) functionally independent older
adults or those who are physically well despite
advanced age, (2) frail older adults or those at high risk
for major adverse outcomes, and (3) functionally
dependent older adults or those who have experienced
deterioration of physical capacities and must rely on
assistance from others.(2)
Following termonologies was given by Douglass(1)
Old age: is the terms which reflect social constructs of
chronologic age indicating changes in an individual’s
participation in their sociocultural context or physical
or functional capabilities.
Frail elderly: the term refers to those older individuals
with physical and functional impairments influencing
daily living activities.
Vulnerable older adults: Older adults at risk of
morbidity, frailty, and mortality within 2 years,
identified by risk factors such as age, and physical and
functional status and self-reported health status.
Oldest old: refers to the upper age groups in a given
population. The age limit that identifies this group
ranges from 75 to 90 years.
Successful aging: refers to decline in mental and
physical function with chronologic age.
Geriatric dentistry programs had been well adopted
in the USA since the early 1970s.(3) There is a better
development of geriatric oral health care in the
developed nations like USA, Australia, Canada, UK,
and the European nations compared to developing
countries.(4) The geriatric dentistry has not received
attention by dental professionals. In developing
countries, elderly population accounts for about 1/6th of
the total world population including those of Southeast
Asia.(5)

In India, with the population of over one billion
people, elderly groups of more than 60 years constitute
7.6% of the total population, which amounts to 76
million. Prevalence of oral cancer is highest in the
elderly subjects among Indians.(6) There had been a
rapidly increased “65 plus” population in India in the
last decade.(7)
Pharmacokinetics:
The
pharmacokinetics
of
medications—the absorption, distribution, metabolism,
and elimination—can be altered in an older patient due
to the aging process. The absorption of medications is
least affected by the aging process. Most drugs are
absorbed passively, simply by being in the stomach or
intestine. If absorption is affected in older adults, it is
usually decreased either due to increased amount of
acid in the stomach or due to decreased movement of
the muscles of the digestive system or even decreased
surface area for absorption.(8)
Pharmacodynamics: Medications that are lipophilic
may have prolonged effects due to increased amount of
body fat. Drugs that are hydrophilic may have a more
rapid increase in concentrations in the blood because of
less water. These changes often necessitate the lower
dosing of medication.(9)
Systemic changes associated with oral health
Cardiovascular: There are both structural and
functional cardiovascular changes with age. There will
be an overall decreased cardiovascular reserve due to
hypertrophy of and loss of myocytes. Around 90% of
pacemaker cells in the sinus node are lost by the age of
75 years,(10) resulting in maximum heart rates and
slower resting. As described by Cefalu,(10) normal aging
increases the stiffness of the left ventricle and decrease
in left ventricular compliance. Arterial stiffness as a
result of age-related calcification with collagen
deposition in place of elastin. The vasodilatory effects
of decreased nitrous oxide lead to an increase in
systolic vascular resistance impedes blood flow. This
increases myocardial oxygen demand and cardiac work.
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In addition to the normative changes in left ventricular
function the aging heart experiences lower ability to
raise the heart rate which results in muted responses to
cholinergic and sympathomimetic stimulation. Thus
there will be an increased risk of congestive heart
failure and heart block in the presence of chronic
diseases such as diabetes, hypertension, and coronary
heart disease. The cardiovascular system compensates
to maintain function, but finds it difficult to adapt to
stress or a medical intervention including dental
appointments.(11)
Pulmonary: The respiratory system shows structural
changes with aging which includes: rib cage stiffening;
reduced intercostal muscle strength, early fatigue of
diaphragm; decreased chemoreceptive response,
alterations in connective tissue; narrow airways and
shallower alveolar cells and sacs; and reduced vital
capacity and forced expiratory volume, with rise in
functional residual capacity and residual volume.(10) All
these physiologic changes lower the threshold for
adaptive ability, increases the risk of disease. Decreased
cough reflex and deficient mucus clearance directly
affect oral health with increased risk of aspiration
during treatment and through plaque accumulation on
teeth and dentures.(11) Also, decreased genioglossal
reflex and an elongated soft palate in geriatrics causes
an increased risk for obstructive sleep apnea (OSA) and
hypertension.
Musculoskeletal: There is an altered architectural
strength of the bone matrices with decreased bone
mineralization with the normal aging process of the
musculoskeletal system. There is a decline in water
content in the ligaments, tendons, cartilage, and
synovial compartment resulting in joints stiffen and
microfractures.(10) There is an overall fat deposition
with aging and conversely decreased total water content
and muscle mass. This process accelerates the
distribution of water-soluble drug like acetaminophen,
resulting in precipitation of the drug. The distribution of
lipid-soluble drugs decreases, and drugs such as
lidocaine and diazepam have a longer half-life owing to
their distribution throughout adipose tissue.(12)
Age-related functional changes include a decrease
in hand-grip strength in the lower extremities.(10) In
frailer adults, this affects tooth brushing efficiency.
Liver: It is reported that with the normal aging there is
an overall reduction in the size of the liver, blood flow
to the liver and hepatic metabolic activity resulting in
reduced hepatic metabolic activity reducing liver
function with age.(13) These changes alter drug
metabolism in hepatic circulation and should be taken
strictly under consideration when prescribing
medications.

Geriatric Dentistry-An overview

Kidney: The normal aging kidney shows physiologic
as well structural. This may include a decrease in
glomerular filtration rate and renal blood flow. The
GFR declines by the age of 40 years. In older adults the
renal excretion of medications takes longer.(10)
Thus the drugs prescribed by dentists for which
changes in dosage are important are penicillins
(seizures, cognitive dysfunction), fluoroquinolones
(phototoxicity, hallucinations, delusions, seizures,
cognitive
dysfunction),
fluconazole,
and
aminoglycoside antibiotics.(10)
Due to a diminished physiologic reserve of liver
and kidneys associated with the aging process and
comorbidities, the body’s ability to respond to external
stress decreases. To reduce potential external stress and
thus consideration in appointment time, duration, when
treating elderly subjects.(14)
Age related oral changes
Dentition: Occlusion attrition, pulpal recession,
fibrosis, and decreased cellularity are some of the more
common changes seen— all of which may lead to
diminished tooth sensitivity and reduced perception of
painful stimuli. In addition, staining, chipping and
cracking, and increased susceptibility to tooth fracture
is common in older patients.(15)
Enamel: Physical appearance and molecular
composition are altered in healthy aging adults. A study
in 2008 found that there was an increase in elastic
modulus and hardness of the outer layer of enamel,(16)
resulting in more brittle and less permeable resulting in
cracks and microfractures in tooth enamel in aging
teeth.(17)
Dentin: There is a formation of both physiologic,
reparative dentin and sclerosis of dentinal tubules with
age resulting in decreased sensation to cold, hot, sweet,
and pain. Unill the age of 80 years, there is a possibility
of most of the dentinal tubules to be fully occluded.(17)
resulting in reduced fracture toughness.(18)
Pulp: The is an increases in pulp response time with
age due to more number of collagen fibers and
calcification reduced blood supply and degenerating
nerve fibers.(19) The size of root canal decreases with
age, narrowing of the pulpal chamber due to secondary
and tertiary dentin formation, increased connective
tissue and decreased innervation and vascularization.(20)
Cementum: The cementum increases in thickness 3fold till the age of 75 years, with the thickest layer at
apex and varying degrees of thickness along the root
depending on recession and wear of the root surface. (17)
There is decreased sensitivity to thermal
conduction. Fewer older adults report tooth pain
attributable to molecular changes in enamel, dentin,
pulpal tissue, and cementum.(21)
Periodontal Apparatus: It is thought that minimal loss
of alveolar bone and the periodontal attachment
apparatus is common in older adults, not as a
consequence of aging but of the disease process.
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Epidemiologic studies have shown a higher prevalence
of periodontal disease in older adults. This is attributed
to cumulative tissue destruction.(21)
Oral Mucosa: The oral mucosa shows a diminished
keratinisation(22) and thinning of the epithelial structure
with aging,(23) however, there is no evidence of change
in the morphology of the human oral epithelial cells as
a result of aging.(24)
Age-related changes of the salivary glands: The
decrease in salivary flow has been associated with
aging.(25) Studies have reported the loss of
approximately 40% of acinar cells with aging.(26,27)
Similar morphologic changes have been reported in the
parotid gland(28) and labial salivary glands.(29)
Clinically, a reduction in saliva resulting in xerostomia
with difficulty in chewing, should not be considered a
consequence of aging.(30) Few medications may directly
affect salivary gland output.(31) Radiation and
chemotherapy may also result in salivary impairment.
The acinar cells of the salivary glands are destroyed by
ionizing radiation used in the management of head and
neck cancers.(30) Autoimmune disease also impairs
salivary function for example Sjogren’s syndrome
either affects the salivary and lacrimal glands alone or
may be associated with a rheumatoid disease.(32)
Root caries: Root caries occur as a result of increased
gingival recession, salivary gland dysfunction, less
effective oral hygiene, and diminished oral motor
function. These changes reduce the ability to withstand
insults from caries.(15) Management includes 10%
carbamide peroxide gel delivered in custom-fitted trays
for caries prevention in patients with compromised oral
hygiene. Plaque is suppressed, and therefore, caries is
controlled due to increase in salivary and plaque pH.(15)
Periodontal disease in the elderly population: The
individuals with the periodontal disease increase in the
elderly population.(33) This is also associated with an
increase in loss of attachment and gingival recession(34)
due to reduced oral cleanliness with aging.
Other conditions
Oral candidiasis: The most common forms found in
the elderly subjects include acute pseudomembranous
and chronic atrophic. The pseudomembranous form
appears as a curdlike raised lesion associated with
burning mouth. Tongue and pharynx are the commonest
sites although it may occur at any site. The lesions are
scrapable and a definitive diagnosis made
microscopically by the presence of yeast and hyphae.
Angular cheilitis a form of chronic atrophic
candidiasis occurs on the commissures of the lips. This
occurs due to pooling of saliva around the corners of
the mouth and appears to be an erythematous lesion.
MacDonald DE et al(35) suggests the following line
of treatment for oral candidiasis consisting of using oral
antifungal agents. Nystatin oral suspension (100,000
U/mL) to be rinsed four times daily after meals and at
bedtime. Nystatin in powder form (1 billion units) can
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be used by mixing a 1/8th teaspoon into half a cup of
water and allow to swish for 1 minute. For denture
stomatitis and angular cheilitis, application of a nystatin
ointment or cream (100,000 U/g), applied to the inner
denture or the corner of the mouth four times daily for a
2-week period. For a systemic approach, ketoconazole,
200 mg, can be given once a day over a 2-week period.
Fluconazole, 100 mg, is a good alternative because of
the one dosage per day regiment, namely two tablets on
the first day followed by one tablet for the remaining 13
days. It is recommended that the patient’s denture be
soaked in a solution of half a cup of 0.12%
chlorhexidine gluconate to water or 1 teaspoon sodium
hypochlorite in one cup of water during the treatment
phase.(35)
Xerostomia: Saliva helps the digestive process by
through lubrication during the masticatory process. It
maintains oral pH, calcium and phosphate levels.
Reduction in salivary flow referred to as “xerostomia”,
which occurs in various conditions such as certain
medications which are the most common cause,
autoimmune disorders, glandular blockage, alcoholism,
Parkinson’s disease and radiotherapy of the salivary
glands.(36,37) The drug-induced xerostomia is reversible
whereas xerostomia secondary to radiotherapy is
irreversible.(35)
Oral Lichen Planus: Lichen planus an autoimmune
condition characterized
by ulcerative region
circumscribed by a lacelike white pattern. Its primary
site is tongue, gingiva, and cheek mucosa and may be
initiated by stress, drug allergy, infection, or genetic
predisposition.(38) It is painful and episodic. MacDonald
DE et al(35) suggest the following line of treatment
which includes clobetasol propionate ointment 0.05%,
fluocinonide gel 0.05%, triamcinolone acetonide in gel
base 0.1% topical medications.(39) These are applied to
the lesions four times daily. The lesions not responding
to oral applications, systemic steroids are
administered.(40) Oral cancers incidence are more with
erosive lichen planus.(41)
Hyperkeratotic lesions: Hyperkeratotic lesions as a
result of chronic trauma commonly on the lateral border
of the tongue referred to as “leukoplakia”. The lesion
should be biopsied to rule out the dysplastic changes. A
simple screening method uses are computer-assisted
brush biopsy technique (OralCDx, CDx Laboratories,
Suffern, New York) that is very effective in screening
unexplained red, white, mixed, ulcerative, or
hyperkeratotic lesions for the possibility of cancer. (42) It
also serves as an adjunct to the oral examination and to
rule out the need for biopsy.
Lesions of dental prosthetic origin: Episodic
mechanical trauma due to ill-lfitting dentures results in
an overgrowth of gingival connective tissue evident
along the borders of the prosthesis. Treatment includes
adjusting the prosthesis or replace it with a new one.
For more severe overgrowth it is recommended to
surgically excise.(35)
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Painful, burning mouth: The painful burning
sensation of the oral cavity and tongue occurs most
commonly as a result of infection from the candidal
organisms.(43) It may also occur due to metabolic
disease like diabetes mellitus, nutritional deficiencies
including vitamin B and iron deficiencies and other
causes include xerostomia, non-functional oral habits,
allergy and menopause.(44) MacDonald DE et al(35)
suggest that the treatment depends on the cause
treatments include antifungal medication for Candida
infection. Drug-induced xerostomia can be treated by
methods of stimulating to increase the salivary flow and
use of salivary substitute would be of help. Also,
vitamin or iron supplementation may be indicated.(35)
Conclusion
The present article aimed to review the age related
systemic changes and age related oral changes and also
the common oral mucosal lesions seen in geriatric
subjects. In a vast developing country like India, there
is a need to establish and expand geriatric oral health
care. It should be considered as a separate branch of
dentistry.
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