CHAPTER 20	
Anatomy & Physiology
1. “Successful aging” occurs in those people who escape debilitating disease entirely and maintain health live late into their 80-90s
i) Genes account for 20% of healthy living
ii) Environmental for 20-30% of healthy living
2. Vital Signs
a) BP
i) Systolic pressure rises from childhood; the aorta and large arteries stiffen and become atherosclerotic.
(1) As the aorta becomes less distensible, a given stroke volume causes a greater rise in systolic BP; systolic HTN with a widened pulse pressure often ensue. 
ii) Diastolic blood pressure stops rising about the 6th decade
iii) Orthostasis develops in some (postural hypotension)
b) Heart Rate & Rhythm
i) Resting – remains unchanged
(a) Pacemaker cells decline in the SA node, as does max HR, affecting response to physiologic stress.
(2) More likely to have abnormal Heart Rhythms (atrial or ventricular ectopy).  
(a) Asymptomatic rhythm changes are normally benign (ie. Orthostasis – but it may  cause syncope)
ii) Respiratory Rate & Temperature
(1) Respiratory – rate is unchanged 
(2) Temperature – changes in regulation lead to hypothermia susceptibility
3. Skin, Nails, & Hair – the norms are for lighter skinned people  be aware different ethnicities have different norms (ex. Native Americans  very little body hair on men is normal)
a) Skin
i) Aging:  skin wrinkles, becomes lax, and loses turgor
ii) Vascularity decreases, lighter skin appears paler & opaque, on the back of the hands/forearms:  thin, fragile, loose, and transparent
iii) Actinic purpura are purple patches or macules that fade with time
(1) These come from blood that has leaked through poorly supported capillaries and spread within the dermis.
b) Nails – will lose luster, will yellow & thicken
c) Hair – 
i) Scalp hair loses pigmentation  producing gray/white hair
ii) Loss – is determined by genetics and as early as 20s
iii) # of scalp hairs decreases in a generalized pattern and the diameter of each hair decreases
iv) Clinically important:  hair loss on any other part of the body:  trunk, pubic area, axillae, and limbs
(1) At 55yrs women develop coarse hair on the chin and upper lip but it doesn’t develop any further beyond that
4. Head & Neck 
a) Eyes, Ears, & mouth bear the brunt of old age
i) Eye – fat surrounding the orbit may atrophy allowing the eye to recede, skin becomes wrinkled, fat may push the lids forward creating soft bulges, especially in the lower lids & inner 1/3 of the upper lids, the cornea loses luster and less secretions are produced by the lacrimal gland
(1) Pupils – become smaller, slightly irregular  should continue to respond to light
(2) Acuity – remains constant from 20-50
(a) Diminishes gradually until 70 yrs and then more rapidly
(b) Most retain good to adequate vision 20/20 -20/70
(3) From childhood on the lens gradually loses its elasticity, and the ability to accommodate is lost
(4) Presbyopia becomes noticeable during the 5th decade
(5) Increased risk for: glaucoma, cataracts. And macular degeneration
(a) Thickening and yellowing of the lens impaire the passage of light to the retinas (older people need more light to read)
(b) The lens continues to grow and can push the iris forward narrowing the angle bt iris and cornea and increasing the risk of narrow-angle glaucoma
ii) Ears
(1) Early losses (early adulthood) of hearing involve primarily the high-pitched sounds beyond the range of human speech and have relatively little functional significance
(a) Gradually losses extend to middle and lower pitched
(b) When you can’t hear the upper tones but can hear the lower tones words sound distorted and are difficult to understand (especially in noisy environments)
(c) Presbycusis – hearing loss associated w/ aging
iii) Mouth
(1) Diminished secretions and taste occur with aging
(2) Teeth wear down, become abraded, or lost to dental caries. 
(a) Periodontal disease is the chief cause of tooth loss in most adults
(b) If a person has no teeth the lower portion of the face looks small and sunken w/ “purse-string” radiating from the mouth
(c) Overclosure of the mouth lay lead to maceration of the skin at the corners aka angular cheilitis
(d) The bony ridges of the jaws that surround the tooth sockets are gradually resorbed, especially in the lower jaw
iv) The frequency f the palpable cervical nodes gradually diminishes with age BUT submandibular glands become easier to feel
5. Thorax & Lungs 
a) Lungs
i) Capacity for exercise decreases, chest wall becomes stiffer and harder to move muscles weaken, and lungs lose their elastic recoil
ii) Lung mass declines and residual volume increases
iii) Speed of breathing out decreases and coughing becomes less effective
b) Thorax 
i) Accentuated dorsal curve of the thoracic spine
ii) AP diameter increased  barrel chest has little effect on function 
6. Cardiovascular
a) Neck Vessels
i) Lengthening and tortuosity of the aorta and its branches occasionally result in kinking of buckling of the carotid artery low in the neck (esp. on the right
(1) Resulting pulsatile mass, occurring in HTN women (mostly) may be mistaken for a carotid aneurysm (dilation of the artey)
(2) Tortuous aorta can raise the pressure in the jugular veins on the left side of the neck by impairing their drainage with the thorax
ii) Cervical Bruits
(1) Systolic bruits in the middle or upper portions of the carotid arteries suggest but do NOT prove partial arterial obstruction from atherosclerosis
b) Extra Heart Sounds S3-S4
i) 3rd heart sound, may persist to 40yrs (esp. in women) >40yrs strongly suggests CHF from volume overload of the left ventricle, as in coronary artery disease or valvular heart disease.
ii) 4th heart sound seldom heard in young adults (except well conditioned athletes) BUT is heard in healthy older adults but can suggest decreased ventricular compliance and impaired ventricular filling
c) Cardiac Murmurs
i) Systolic Aortic Murmur is common (found in 1/3 of Pts close to 60yrs old & ½ at 85yrs old)
ii) Aging – thickens the bases of the arotic cusps w/ fibrous tissue and Ca++cation follows (audible vibrations)
(1) Aortic sclerosis = fibrosis & calcification  does NOT impede blood flow
(2) Aortic stenosis restricts outflow 
(a) A brisk carotid upstroke may help distinguish the 2 (slcerosis from stenosis) with its delayed upstroke, both carry increased risk for cardiovascular morbidity & mortality (may be hard to differentiate)
iii) Calcification of the mitral valve annulus (valve ring) impedes normal valve closure during systole, causing the systolic murmur of mitral regurgitation
(1) May become pathologic as volume overload increases in the left ventricle
7. Breast & Axillae
a) Normal – may be soft, granular, nodular, or lumpy
i) Female – diminish as glandular tissue atrophies and is replaced by fat
b) Become flaccid and more pendulous, the ducts surrounding the nipple may become more easily palpable as firm, stringy strands.  Axillary hair diminishes
8. Abdomen
a) Fat accumulates in the lower Abd. & hips even when total body weight is stable in the middle and later years
i) This produces a potbelly (esp with weakened abd muscles)
b) Aging may blunt manifestations of acute Abd. disease
i) Pain may be less severe, fever is less pronounced, & signs of peritoneal inflammation, such as muscular guarding and rebound tenderness
9. Female & Male Genitalia, Anus, Rectum & Prostate
a) Men – 
i) sexual interest remains intact
ii) decreased testosterone 
(1) decreased penis size
(2) testicles drop lower in the scrotum
(3) protracted illnesses lead to decreased testicular size
(4) Pubic hair decreases/grays
(5) Erectile dysfunction (effects 50%)
(a) Usually caused by hypogastric-cavernous arterial insufficiency or venous leakeage through the subtunical venules
iii) BPH risk starts in 3rd decade  symptoms of BPH can be associated with other diseases (co-existing diseases, use of medication. And lower tract abnormalities
(1) Hyperplasia continues to increase prostate volume until the 7th decade then plateaus (these changes are androgen dependent)
b) Women-
i) Ovarian function decreases starting in the 5th decade (cease bt 45-52 yrs)
ii) Sexual interest remains unchanged
iii) Estrogen decrease:	
(1) Hot flashes (up to 5yrs)
(2) Flushing, sweating, palpitations, to chills, anxiety, sleep disruption, mood changes, vaginal dryness. Urge incontinence (dyspareunia)
(3) Pubic hair becomes sparse/gray
(4) Labia/clitoris decrease in size
(5) Vagina narrows, shortens, mucosa becomes thin, pale. And dry with loss of lubrication
(6) Uterus & ovaries diminish in size not palpable 10yrs after menopause
(7) Suspensory ligaments may relax (adnexa, uterus, and bladder)
10. Peripheral Vascular System
a) Peripheral arteries lengthen and become tortuous, and feel harder and less resilient
i) These do not necessarily indicate atherosclerosis, or pathologic changes in the coronary or cerebral vessels
b) Be aware of Temporal Arteritis - Dr. Dubisky taught us how to recognize this  mean age of onset is 72 yrs
c) Abd aortic aneurysm in older adults with Abd. or back pain. Especially those who are male smoke and have coronary disease
11. Musculoskeletal System
a) Significant shortening is obvious by old age  Intervertebral disc shortening/osteoporosis/ flexion of the legs an elderly person may look out of proportion with longer limbs than trunk
b) Aging – muscle decreases in bulk/power, ligaments lose tensile strength, ROM diminishes (partly bc of OA)
12. Nervous System
a) As clinicians we need to distinguish age-related changes in the nervous system from manifestations of specific mental disorders that increase with age such as dementia and depression (distinguish from delirium)
b) Muscle strength is relatively well maintained even though muscles atrophy
c) Know this difference bt tremors (rest/parkinson’s)
d) Reduced reflexes are not necessarily pathologic!  Look for other associated signs & symptoms
The Health History
1. Adjusting the Office Environment
a) Warmer office, brighter lights, speed loudly and clearly
2. Shaping the content and Pace of the Visit
a) Listen to them talk they will tell you what you need to know
3. Eliciting Symptoms in the Older Adult
a) Pts may accidentally under report symptoms and acute illness present in a different way
i) Less likely to have a fever
ii) MI – chest pain falls BUT SOB, syncope, stroke, and cute confusion increase 
iii) Thyroid problems present with fewer S&S
(1) Hyperthyroid triad for >50yrs
(a) Fatigue, weight loss, tachycardia
(b) Likely to have anorexia. And atrial fibrillation; heat intolerance, increased sweating, and hyperreflexia (rarer)
(2) Hypothyroidism – fewer S & S 
(a) Fatigue & weakeness (nonspecific), chilliness. Parethesias, weight gain, and cramps are much less common
b) Be aware of Geriatric Syndromes 
c) Older Pts overestimate healthiness
4. Addressing Cultural Dimensions of Aging
a) Particularly important with END OF LIFE CARE
b) Be sensitive to cultural differences
Special areas of Concern when assessing common or concerning symptoms
1. Activities of Daily Living
a) Ask about their ability to perform ADLs and then about IADLs (instrumental activities of Daily Living)
i) Performed independently, partial help, completely dependent
	ADLs (Physical Activities of Daily Living)
	IADLs (Instrumental Activities of Daily Living)

	Bathing
	Using the Telephone

	Dressing
	Shopping

	Toileting
	Preparing food

	Transferring
	Housekeeping

	Continence
	Laundry

	Feeding
	Transportation

	Managing Money
	Taking medicine


ii) 
2. Medications
a) ADME is affected as a person ages  be aware of this and obtain a COMPLETE drug  usage list
i) Know EVERYTHING they are taking, otc, vits. Min. recreational….EVERYTHING
b) Explore all components of polypharmacy  suboptimal prescribing, concurrent use of multiple drugs. Under use, inappropriate use and nonadherance
c) Medications are the most common modifiable risk factor associate with falls**
3. Nutrition
a) Under nutrition increases with age  those with chronic disease are particularly at risk, esp. with poor dentition, oral or GI disorders, depression or other psychiatric illness, and drug regimens that affect appetite and oral secretions 
b) Underweight elders that give a limited Hx the serum albumin is an independent risk factor for all-cause mortality
4. Acute & Chronic Pain
a) Account for 80% of visits
b) Older Pts are less likely to report pain, leading to undue suffering, depression, social isolation, physical disability, and loss of function
	Acute Pain
	Chronic Pain

	Distinct onset
	Lasts more than 3 mos

	Obvious pathology
	Often associated with psychological or functional impairment

	Short duration
	Can fluctuate in character and intensity over time

	Common causes:  postsurgical, trauma, HA
	Common causes:  arthritis, CA, claudication, leg cramps. Neuropathy, radiculopathy


c) Pain is the 5th vital sign – ask them about their pain and have them tell you how severe it is
5. Smoking & Alcohol
a) Counsel to quit smoking
b) 5-10% of >65yrs have an alcohol-related problem
c) Rates of detection and Tx of alcohol problems are low
d) CAGE – with a score of +2 or more
i) Cut down
ii) Annoyed
iii) Guilty
iv) Eye-opener
6. Advance Directives and Palliative Care
a)  Elderly Pts want to talk to their PCP about End of Life care
b) REMEMBER THE PALLIATIVE CARE LECTURE…
Health Promotion and Counseling
1. Screening – helpful in maintaining optimal function
a) Vision tested using an eye chart
b) Hearing tested with the whisper test and more formal if needed (ask about hearing loss)
2. Exercise – 
a) aerobic exercise improves strength and aerobic capacity, increase physiologic reserve, improve energy levels for ADLs and slow the onset of disability
b) Resistance training and Tai Chi – helpful in improving balance, combating the negative effects of inactivity on cardiovascular disease and arthritis, and enhancing recovery from chronic diseases.
3. Immunizations
a) Pneumococcal vaccine once after 65yrs and annual influenza vaccines >65yrs
b) Unvaccinated adults should receive the 3 series for tetanus  vaccinated adults should receive the tetanus booster
4. Household Safety
a) Use of restraints should be avoided when possible
b) Poor lighting, chairs at awkward heights. Slippery or irregular surfaces, and environmental hazards can and should be corrected
5. CA Screening
a) Annual or biennial mammography for breast CA screening up to age 75 then every 2-3 yrs if life expectancy remains more than 4 rys
b) 40-50% of cervical CA deaths occur with 65yrs or greater
i) PAP smears should be done every 1-3 yrs until age 65-70 when there is NO Hx of cervical pathology
c) Colonoscopy every 10 yrs beginning at 50yrs
d) Screening for lung and ovarian is not recommended and always check for skin and oral CA that are high-risk
6. Depression
a) Underdiagnosed and undertreated in the elderly
b) 65yr men have increased risk of suicide if depressed
7. Dementia
a) Global impairment of cognitive  function that interferes with normal activities
i) Short & long term memory deficits and impaired judgment
ii) Thought processes impoverished; speech may be hesitant as a result of difficulty in finding words
iii) Loss of orientation to place (occurring by foot or car  dangerous!)
iv) Be aware of family Hx of dementia
b) Watch for cognitive impairment leading to impairment of ADLs
8. Elder Mistreatment
a) 1-5% prevalence in elders
b) No single instrument has emerged for rapid yet accurate assessment and Dx of this important problem
Techniques for Exam
1. Assessing Functional Status aka “the 6th Vital Sign” – the ability to perform tasks and fulfill social roles associated with daily living across a wide range of complexity
a) Assessing functional ability
i) DIAPERS  assessing urinary incontinence
ii) Delirium, Infection, Atrophic urethritis/vaginitis, Pharmaceuticals, Excess urine output (CHF, hyperglycemia), Restricted Mobility, Stool Impaction
b)  10 minute geriatric Screener pg 858 just give it a quick glance  questions are common sense
2. Further Assessment of Falls
a) Frequency of falls, prone to fall related injuries, how the falls occur, medical comorbidities, functional status, environmental factors, MSK issues (gait/stability)
Physical Exam of the Older Adult
1. General Survey
a) Apparent state of health and degree of vitality, mood/affect, transferring, changes in posture, or involuntary movements?
2. Vital Signs
a) BP
i) Check for increased systolic and widened pulse pressure (defined as systolic minus diastolic)
ii) Aging – systolic increases and diastolic decreases naturally and peripheral vascular resistance increases
iii) Orthostatic Hypotension:  drop in systolic of ≥20 mmHg or diastolic of ≥10mmHg withing 3 mins of standings
iv) Measure BP & Heart Rate in 2 positions
(1) Supine after resting for 10 mins
b) Heart Rate, Respiratory Rate, & Temperature
i) The apical heart may yield more info about arrhythmias
c) Weight and height are VERY important and needed for BMI  weight at EVERY visit
d) Skin
i) Note thinning, loss of elastic tissue and turgor, and wrinkling. 
(1) May be dry, flaky, rouch, and often asteatosis (itchy), with a latticework of shallow fissures that creates a mosaic of small polygons, esp. the legs
ii) Check for
(1) Pseudoscars – white depigmented patches (hands & forearms)
(2) Actinic purpura – well –demarcated vividly purple macules or patches that may fade after several wks
(3) Actinic lentigines – “liver spots”
(4) Actinic keratoses – superficial flattened papules covered by a dry scale
(5) Comedones – blackheads (benign lesions of aging) on the cheeks or around the eyes
(6) Cherry angiomas – often appear early in adult hood
(7) Seborrheic keratoses – raised yellowish lesions that feel greasy and velvety or warty
(8) Sun exposure – weather beaten, thickened, yellowed, and deeply forrowed
(9) Vesicular lesions in a dermatomal distribution that are painful
(10)  ULCERS – especially non-ambulatory Pts
3. HEENT
a) Eyes: NOTE
i) Observe senile ptosis arising from weakening of the levator palpebrae, relaxation of the skin, and increased wt. of the upper eyelid
ii) Lower lids for ectropion or entropion
iii) Yellowing of the sclera 
iv) Arcus senilis – a benign whitish ring around the limbus
v) Visual acuity – 
(1) Note presbyopia – the loss of near vision arising from decreased elasticity of the lens related to aging
vi) Pupils should react to light and near effort and EOMI (possibly weakness in upward gaze)
vii)  Fundi – lose their youthful shine and light reflections, and the arteries look narrowed, paler, straighter, and less brilliant, assess the cup-to-disc ratio ≤1:2
(1) Check for drusen – colloid bodies causing alterations in pigmentation
b) Ears:
i) Test by occluding one and using the whisper test (test both) and be sure to inspect for cerumen
c) Throat:
i) Examine for odor, appearance of gingival mucosa, and caries, mobility of the teeth, and quantity of saliva
(1) You may have to ask them to REMOVE dentures to inspect gums!
ii) Examine the thyroid and lymph node as normal
d) Thorax & Lungs
i) Usual exam – note subtle changes in pulmonary function
e) Cardiovascular – BP & Heart rate
i) Auscultate as normal
ii) Evaluate PMI and listen for extra sounds of S3 & S4
iii) Begin in the 2nd right interspace and listen for cardiac murmurs in all areas of auscultation  note timing, shape, location, maximal intensity, radiation, intensity, pitch, pitch and duality of each murmur
(1) SYSTOLIC murmurs over the clavicle  check for delay bt the brachial and radial pulses
f) Breast & Axillae
i) Palpate carefully for lumps & masses
ii) Palpate the tail of Spence that extends into the axilla
iii) Examine for lymphadenopathy
g) Abdomen
i) Check for bruits over the aorta, renal arteries and femoral arteries
ii) Try to assess the width of the aorta
h) Female Genitalia and Pelvic Exam
i) May have to be done in the left lateral position if spinal deformities do not allow the lithotomy position
ii) Inspect vulva for post menopause such as thinning of the skin, loss of pubic hair, decreased distensibility of the introitus (identify any labial masses)
iii) Bulging of the anterior vaginal wall below the urethra may indicate an urethrocele or urethral diverticulum
iv) Vulvar erythema
v) Inspect for urethra caruncles or prolapsed of fleshy erythematous mucosal tissue atht eurethral meatus (note enlargement of clitoris)
vi) Inspect the vaginal walls which may be atrophic, and the cervix
(1) Note any thin cervical mucus or vaginal or cervical discharge
(2) Use a wooden spatula or endocervical brush to obtain endocervical cells for the Pap (a blind swab may  be your only option.
(3) Ask Pt to bear down to detect uterine prolapsed, cystocele, urethrocele, or retrocele
(4) Perform the bimanual check for masses
(5) Perform rectovaginal & assess for uterine and adnexal irregularities through the anterior rectal wall and for rectal masses
i) Male Genitalia & prostate
i) Examine – penis (retract foreskin if present), scrotum, testes, epididymis
ii) Perform rectal and pay attention to any rectal masses or nodules or masses of the prostate
iii) Note the anterior and median lobes of the prostate are inaccessible to rectal palpation, limiting the utility of the DRE for detecting prostate enlargement or possible malignancy
j) Peripheral Vascular System
i) Auscultate the Abd. for aortic, renal, or femoral artery bruits
(1) Assess the Abd. aorta in the epigastric area and examine for pulsatile masses
ii) Palpate ALL pulses carefully!
k) MSK System 
i) Do a screening exam (begin with 10 min geriatric exam) – if you find decreased ROM or pain is present do a more thorough MSK exam
ii) Note gait and balance; timed 8 foot-walk; stride characteristics; like width, pace and length of stride; and careful turning
l) Nervous
i) Begin with 10 minute geriatric exam
(1) Focus on memory and affect
(2) Do a more thorough exam if abnormalities are found
ii) Examples of age related abnormalities include unequal pupil size, decreased arm swing, and spontaneous movements, increased leg rigidity and abnormal gait, presence of the snout and grasp reflexes, and decreased toe vibratory sense
iii) Search for:  tremors, rigidity, bradykinesia, micrographia, shuffling, gait, and difficulty turning in bed, opening jars, and rising from a chair

