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Aging impairs an individual’s ability to maintain homeostasis



4Knapowski et al., 2005



5



6



7

Goldman, 1970

↑ distribution of water-soluble 
drugs (like acetaminophen); 
concentrating the dosage

↓ distribution of lipid-soluble drugs 
(like diazepam and lidocaine); ↑ 
their half-life

Abrams & Thompson, 2014
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The progressive deterioration of the physiologic systems with age that starts during 
young adulthood is caused by the many damaging processes and agents that organisms 
encounter during life. Apparently, repair systems during postmaturational life are not 

able to fully eliminate the damage. The result is a progressive functional inadequacy of 
the physiologic systems due to the accumulation of damage. The extent of this functional 
inadequacy and its rate of occurrence vary among species and among individuals within a 

species, and among the physiologic systems of an individual. It is convenient to classify 
the damaging processes responsible for the age-associated physiologic deterioration in 

the following three categories:

(1) damage resulting from intrinsic living processes,
(2) damage caused by extrinsic factors, and

(3) damage resulting from age-associated diseases. 

Masoro, 2010
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Cardiovascular

Overall decreased cardiovascular reserve
↓ myocites
↓ pacemaker cells
↓ left ventricular compliance
↑ arterial stiffness
 Compensation to maintain function
Hypertension: systolic BP >160mmHg

Hypotension risk: blunted baroreceptors in the carotid arteries  - do 
not modulate acute changes in blood pressure in normal aging –
postural hypotension happens when standing from a sitting or lying 
position in the dental chair

Abrams & Thompson, 2014
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Pulmonary

 Stiffening of the rib cage
↓ diaphragmatic and intercostal muscle strength
↓ perception of dyspnea
↓ airway size
↑ residual volume
↓ cough reflex and mucus clearance

 These changes lead to an increase risk of aspiration in the dental 
chair and also increase risk of plaque-derived bacteria aspiration 
(aspiration pneumonia)

 Increased risk of obstructive sleep apnea and hypertension secondary 
to OSA

Abrams & Thompson, 2014
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Musculoskeletal

↓ bone mineralization

↓ strength of bony matrices 

 Joints stiffen

↓ muscle mass

↓ hand-grip strength (could affect tooth brushing and flossing)

Abrams & Thompson, 2014
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Kidney

↓ glomerular and tubular mass
↓ glomerular filtration rate (GFR) 1%/yr from 40 years old onward
↓ renal blood flow

 Special caution with NSAIDs (but also with penicillins)

Abrams & Thompson, 2014
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Renal aging, by itself, is associated with alterations in renal morphology and a decline in 

renal function, which is accelerated and/or accentuated by diseases such as diabetes 

mellitus and hypertension. The aging-related renal insufficiency has important 

implications with regards to body homeostasis, drug toxicity, and renal transplantation. 

An understanding of renal aging and its distinction from renal insufficiency secondary to 

diseases is essential for individualized care of the elderly. Toward this end, investigations 

are underway to elucidate the molecular mechanisms of renal aging. This review 

summarizes the structural and functional changes of the aging kidney and highlights the 

advances made in our understanding of the renal aging process.

Zhou et al., 2008
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Gastrointestinal

↓ desire to eat
↓ postprandial hunger 
↓ gustatory and olfactory sensation
↓ absorption of some nutrients (vit D, folate, Zn, Ca)
↓ sphincter pressure

 Comorbid conditions and concomitant medications have a dramatic 

effect on the presentation and prognosis of GI disease in elderly 

people

Feldstein et al., 2010
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Liver

↓ size ~1%/year from 40 years old onward

↓ blood flow

↓ hepatic metabolism

↓ liver function

 Influence of bad habits (drugs, alcohol) and liver infection (hepatitis)

 These changes impact hepatic drug metabolism and clearance

Abrams & Thompson, 2014
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Immune

Mild to moderate changes within the immune system with normal 
aging

↓ T-cell and B-cell functions 
↑ susceptibility to certain infections 

A more profound deficit in immune function is commonly observed in 
geriatric populations. When this occurs, causes other than just 
“aging” are involved. Reversible causes of acquired immunodeficiency 
in this age group include comorbid diseases, malnutrition, 
medications, stress, and possibly infections, including HIV.

Tummala et al., 2010
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Neurologic

 Cognitive status

↑ crystallized intelligence (problem solving, knowledge, vocabulary)

↓ fluid intelligence (acquire and use new info)

↓ smell and taste

↓ vision acuity

↓ hearing and vestibular function

↓ speed and coordination of movements

↓ sensation (including proprioception)

Tarawneh & Galvin, 2010
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Skin

 Skin is subject to intrinsic (chronologic) aging, which is under genetic 
and hormonal influence, and to extrinsic aging, which is caused by 
environmental factors, principally UV radiation (UVR) and also 
smoking.

 Skin becomes dry and itchy
↑ risk of cutaneous malignancy 
↑ susceptibility to certain infections 
↓ elasticity, fragility
↓ sweat glands number and function – impacts thermoregulation
 Impaired wound healing

Veysey & Finlay, 2010



19

Common Diseases Among the 

Elderly
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Fontana et al., 2014
Nature (Comment Section)

 More than 70% of elderly 

people have 2 or more chronic 

diseases

Current tools for extending a 

healthy life: better diets and 

regular exercise

Fauja Singh, here aged 100, prepares for Britain’s Edinburgh marathon in 2011.
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Prince et al., 2014
The Lancet

 23% the global burden of 
disease arise in older people

 Effective intervention is 
complicated by ageism, complex 
multimorbidity, and no access to 
age-appropriate care

Assessment and treatment 
needs to be holistic, 
coordinated, and person-
centered.



22Tavares et al., 2014
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HYPERTENSION

 Systolic BP greater than 140 mm 
Hg or diastolic blood pressure 
greater than 90 mm Hg

 77.9 million (1 of every 3) adults 
have high BP

 Very important to routinely 
measure blood pressure at each 
geriatric patient’s dental 
appointment

Tavares et al., 2014
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Tavares et al., 2014
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Systemic Complications of Hypertension

 ↓ Life expectancy

 ↑ Atherosclerosis

 ↑ CVDs

 ↑ Stroke

 ↑ Aneurism

 ↑ Retinopathy

 ↑ Nephropathy

 ↑ Dementia (?)
Tavares et al., 2014
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Oral Health Implications of 
Hypertension

 Xerostomia associated with anti-
hypertensives

 Periodontitis may contribute to poor 
BP control (?)

 Gingival hyperplasia as a side effect 
of calcium channel blockers

 Mucosal reactions such as liquenoid
reactions

Tavares et al., 2014
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Recommendations

 Measure BP before starting appt

 2 tubes of lidocaine with 1:100,000 
epinephrine

 Minimize the potential of orthostatic 
hypotension by raising the dental 
chair gradually and allowing the 
patient to remain in an upright 
seated position before standing

 Stress reduction
Tavares et al., 2014
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CVDs

 Any disease that affects the 
heart or the blood vessels

 Coronary heart disease

 Peripheral artery disease

 Cerebrovascular disease

Tavares et al., 2014

Presenting Symptoms in 110 Elderly Patients with 
Acute Myocardial Infarction 

 Dyspnea was present in 35% of patients  
 Chest pain was present in 22% of patients  
 Neurologic symptoms were present in 18% of 

patients  
 Gastrointestinal symptoms were present in 4% of 

patients  
 No symptoms were present in 21% of patients  

Aronow, 2010 
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Oral Health Complications 
of CVDs

 Xerostomia associated with 
medication

 Association with 
periodontitis

 Antibiotic prophylaxis
 Anti-coagulant therapy 

(INR>3)←[INR GREATER than 3]

 Mucosal reactions such as 
liquenoid reactions related 
to medication

Wilson et al., 2008
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Recommendations

 Check BP and INR before dental procedure

 Short appointments, middle morning

 2 tubes of lido w/ epinephrine

 Digoxin users – avoid vasoconstrictors

 Avoid NSAIDs

 Avoid cords impregnated with epinephrine (use alternatives)

 Caution with electric devices that may interfere with 

pacemakers/implantable defibrillators



32Tavares et al., 2014

Stroke

 Interruption of blood flow, O2

deprivation

 4th leading cause of death in the 
U.S.

 Major cause of adult disability
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Systemic Complications of Stroke

 Cardiac complications (MI, arrhythmias, CHF)
 Pulmonary complications (aspiration pneumonia)
 Gastrointestinal complications (dysphagia → aspiration pneumonia)
 Genitourinary complications (incontinence, infections)
 Venous thromboembolism
 Depression, pain, fatigue, ulcers, immobility

Oral Complications of Stroke
 Poor OH → more vulnerable to oral diseases
 Xerostomia
 ↓ access to care

Tavares et al., 2014
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Recommendations

 Frequent recalls, prevention is critical

 Electric toothbrushes, adaptive holders

 Elective and invasive dental care avoided within 3 months after a 

stroke

 Seat pt in an upright position and caution to avoid aspiration

Tavares et al., 2014
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Diabetes

 A1C ≥ 6.5%; fasting plasma glucose ≥ 126mg/dL; two-hours plasma 

glucose ≥ 200mg/dL

 26.9% among the elderly (10.9 million)

 2.3 times higher health care expenditure

 7th leading cause of death 

Tavares et al., 2014
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Systemic Complications of Diabetes

 Heart disease and stroke

 Visual problems

 Kidney disease

 Neurologic problems (impaired sensation)

 Amputations

 Mental health (twice the risk for depression)

 Hearing loss (twice as common in people with diabetes)

Tavares et al., 2014
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Oral Health Complications of Diabetes

 Gingivitis and periodontal disease

People with diabetes are ~3x more likely to have severe periodontitis

The likelihood is even greater (~4.5x) among smokers with diabetes

 Xerostomia

 Dental caries

 Oral mucosa lesions (denture stomatitis)

 Fungal infections

Tavares et al., 2014
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Recommendations

 Check glycemic control

 Recall schedule

Tavares et al., 2014
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Arthritis

 Joint pain and stiffness

 100 types of arthritis – Osteoarthritis is the most common presentation 

among the elderly

 50% among those aged 65 years or older

 Major cause of disability

 No cure

 Tx targets are reduce pain, improve function, and slow disease 

progression

 Joint replacement
Tavares et al., 2014



40

So
llecito

et al., 2
0

1
5



41

Oral Health Implications of Arthritis

 TMJ

 Manual dexterity

 No more need for antibiotic prophylaxis, unless concomitant issues 

are in place

Tavares et al., 2014
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Recommendations

 Electric toothbrush

 Handles

 Floss handles

 Short appointments

 Chair positioning and accessories (pillows, neck rests, etc.)

 Partials designed to be easily removed

Tavares et al., 2014
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Drummond et al.

Drummond et al.
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Osteoporosis

 Skeletal disorder characterized by compromised bone strength 

predisposing to an increased risk of fracture

 10 million people have osteoporosis, 34 million at risk

 Fractures → ↑ morbidity and mortality
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Less well-functioning

↓ estrogen

Lerner, 2006
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Oral Health Implications of Osteoporosis

 Co-factor associated to bone loss in periodontal disease, impaired 

osseointegration and increased RRR

 Identification through oral radiographs

 BRONJ
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Periodontopathogenic

bacteria

↑ Local

cytokines

↑ Systemic cytokines Osteoporosis

Osteoclasts

activation Synergistic effect
Alveolar

bone loss
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Slagter et al., 2008

Int J Prosthod, 21(1):19-26

Systematic review:

 NO association between BMD 

and implant loss was verified.

 Implant placement on patients 

with OP could be indicated.
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Erdogän et al., 2007

Oral Surg Oral Med Oral Pathol Oral Radiol Endod, 

104(6):738.e1-13

Systematic review regarding bone 

grafts and OP:

There were more complications in 

patients with OP. However, it does not 

constitute an absolute 

contraindication.
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Lee et al., 2005

Oral Surg Oral Med Oral Pathol Oral Radiol Endod, 

100(2):226;31

Objective: To determine whether simple 

visual estimation of the mandibular 

inferior cortex width on panoramic 

radiographs is useful for identifying low 

skeletal bone mineral density (BMD).

The results suggest this simple visual 

estimation may be useful for identifying 

low BMD.

Devlin et al., 2008
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Altered bone turnover

 Biphosphonates inhibit epithelial cell migration

 Maxillary bones have high remodeling rates

 Thin coating by oral mucosa

 Frequent risk of infection

 Constant potential of trauma

Other drugs: corticosteroids*, antiangiogenic, 

chemotherapeutic.

BRONJ

*Reumathoid arthritis

+High inflammatory levels

+Immobility

->Take biphosphonates
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Accumulation of 

Bisphosphonates

Inhibit OC activity 

and migration 

Surgical or 

inflammatory damage

Alveolar bone 

unable to react 

Oral mucosa is 

more likely to lose 

vascularization

Bone exposure

Bacterial 

colonization

(Actinomyces) 
Osteomyelitis
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Incidence of BRONJ

 Oral antiresorptives for the management of 

osteoporosis: ~ 1:100,000;

 Intravenous bisphosphonates for the 

treatment of metastatic bone diseases: 

~10%. 

Yamashita & McCauley, 2012
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Khuhl et al., 2012

Treatment of BRONJ

Basically, two different approaches:

 Conservative: antibiotics, oral rinses, pain 
control, limited debridement (SR=60.5%)

 Invasive: surgical treatment to avoid progression 
of the necrosis (SR=60.4%)



59

Prevention of BRONJ
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Neurodegenerative conditions

 Alzheimer
Main cause of dementia
Unknown etiology
Progressive

 Parkinson
Tremors, posture
Unknown etiology
Progressive

Pixabay/Geralt
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Depression

 Pervasive among the elderly

 Underdiagnosed

 Medications

 Xerostomia

Van Gogh
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Thank you

For your attention!


