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Cardiovascular Problems
Lange-pp. 27-29
Chest pain:  common symptom with many causes.  The history is the most valuable tool in distinguishing the cause of chest pain.
	Causes of Chest Pain

	Cardiac
	Noncardiac

	Ischemic:

· Coronary artery disease (myocardial ischemia/infarction)

· Aortic stenosis
· Prinzmetal’s angina (Variant angina pectoris, usually 12 -8 am, due to arterial spasm)
	Gastroesophageal:

· Esophageal perforation

· Esophageal spasm

· Reflux esophagitis

· Peptic ulcer

· Cholecystitis

· Pancreatitis
· Biliary disease

· Eating disorder

	Nonischemic:

· Dissecting aortic aneurysm

· Pericarditis

· Valvular Disease-Aortic stenosis, Mitral valve prolapsed

· Hypertrophic cardiomyopathy
	Pulmonary:

· Pleuritis

· Spontaneous pneumothorax

· Pulmonary embolism

· Neoplasm

· Bronchitis

· Pneumonitis

· Pulmonary hypertension

· Asthma

· Chronic cough

	
	Musculoskeletal:

· Costochondritis/Tietze’s syndrome
· Xiphoidalgia

· Rib fracture

· Myalgia

· Muscle strain/overuse syndrome

· Thoracic outlet syndrome

· Cervical or thoracic radiculitis

· Chest wall infection

· Herpes zoster

· Trauma

· Breast mass

· Monder’s syndrome (superficial thrombophlebitis of the precordial veins)

	
	Psychogenic/Idiopathic:

· Panic disorder

· Hyperventilation

	
	Other:

· Substance abuse (esp. cocaine)

· Hypothyroidism
· Marfan syndrome



	Principle causes of Chest Pain

	Life-Threatening
	Non-Life Threatening

	Acute Coronary Syndrome (USA, NSTEMI, STEMI)
	Stable Angina

	Aortic Dissection
	GERD/esophageal spasm

	Pulmonary Embolism
	Musculoskeletal

	
	Valvular Heart Disease

	
	Hypertrophic Cardiomyopathy


Baliga, R. & Eagle, K. (2008). Practical Cardiology-Evaluation and Treatment of Common Cardiovascular Disorders, Lippincott: Philadelphia. 
Read: Runion, S. & Lamb, E. (2007). Quick Guide to Rule Out Chest Pain Emergencies. The American Journal for Nurse Practitioners 11(6), 21-31.
Essential Inquiries

· Chest pain onset, character, location/size, duration, periodicity, and exacerbators

· Shortness of breath

· Vital signs

· Chest and cardiac examination

· Electrocardiography

· Biomarkers of myocardial necrosis
Chest Pain:  Eight Steps to Definitive Diagnosis (Modified from Roxanne Sams, NP, Advance for Nurse Practitioners, December 2001, pp. 22-26)

        1.   Take a detailed history

a. Identify risk factors for heart disease (diabetes, HTN, family history, cigarette use and cocaine use)

b. Even patients at low risk require evaluation for the likelihood of an unstable acute coronary syndrome

i. 4-5% of patients with MI are inadvertently missed during the initial evaluation

ii. 2-4% of patients with acute MI are released from the ED because the event goes unrecognized

c. Identify pre-existing cardiac conditions, hyperlipidemia, medications, allergies, previous surgery, relevant diagnostic studies, recent immobilization, substance abuse and other previous diagnoses of chest pain

d. Identify the character of the pain (quality, location, radiation, intensity, duration, what worsens/relieves the pain)
e. Review any associated symptoms (SOB, dyspnea on exertion, paroxysmal nocturnal dyspnea, orthopnea, N/V, diaphoresis, cough, sputum production, hemoptysis fever, chills, weight change, fatigue, dizziness, syncope, or palpitations)
f. Review previous records, if available

2. Perform a physical assessment

a. Vital signs, including pulse oximetry

b. Evaluate overall appearance, noting any signs of distress, color or moisture

c. Thorax:  Assess for tenderness and the presence of any lesions 
d. Abdomen:  Identify any distension, bruits, organomegaly, pulsatile masses or tenderness
e. Extremities:  Evaluate for color, edema, pulses, tenderness, temperature and signs of IV drug use

f. CV exam:  jugular venous distention, pulses, bruits, rhythm, clicks, murmurs, gallops, point of maximum intensity, pericardial rub, hepatojugular reflex, and differential upper extremity blood pressures

g. Pulmonary exam:  listen for rales, rhonchi, wheezing; percussion; quality and regularity of respirations; pleural rub

3. Determine whether transfer to the ED is necessary

a. First evaluate the ABCs (airway, breathing, and circulation)

b. Get a 12-Lead ECG

i. Remember that the ECG is an effective tool, but not a definitive test.

ii. 20% of patients having an MI don’t show changes on the ECG

4. Order lab tests

a. Lab tests provide more evidence to make a better clinical judgment and to narrow the list of differential diagnoses

i. CBC, CMP, Lipid profile, TSH, Cardiac enzymes with myoglobin, Troponin
b. General guidelines to follow for lab tests

i. Measure total creatinine kinase and CK-MB every 8 hours for the first 24 hours

ii. LDH rises 24-48 hours after MI, peaks at 3-5 days, and returns to normal within 10 days

iii. Troponin T elevates as early as 3 hours after an MI and peaks in 24 hours

iv. Myoglobin is among the earliest substances to appear in the bloodstream, usually 1-3 hours after MI, and peaks at 3-20 hours.  This test is the most helpful in early diagnosis of MI

v. A CBC can determine the presence of leukocytosis, which is a potential sign of pneumonia, pericarditis, acute chest syndrome, pulmonary embolism and anemia

vi. D-dimer can be helpful in identifying patients with pulmonary embolism

5. Order a chest x-ray

a. Especially helpful for identifying tumors, aortic aneurysm, pneumothorax, pneumonia, and pulmonary edema

6. Order arterial blood gas testing

a. Useful in ruling out pulmonary-related conditions
b. Do not order ABG testing for patients who have been given thrombolytic medications

7. Order an echocardiogram with Doppler

a. Useful, noninvasive test

b. When ECG findings are nonspecific and you have a clinical suspicion of myocardial ischemia or MI, an echocardiogram is the best diagnostic tool

c. Also helpful for evaluating valvular heart disease, pulmonary embolism, pulmonary hypertension and acute chest syndromes

8. Order D-dimer and spiral CT of chest if suspect PE (see http://www.aafp.org/fpm/FPMprinter/20040200/61diag.html?print=yes for evidenced-based guidance on diagnosing pulmonary embolism)
a. Assess for signs of DVT by noting symptoms of leg swelling, pain, tenderness, warmth to the touch or erythema
Acute Coronary Syndrome and Myocardial  Infarction

According to the American Heart Association (2004) [Retrieved from www.americanheart.org]:

· Coronary heart disease caused 445,687deaths in the US in 2005 
· Every 37 seconds an American will suffer an MI and about every minute someone will die from one.

· 16,800,000 people alive today will have a history of MI and/or angina pectoris

What is acute coronary syndrome? 

This is an umbrella term used to cover any group of clinical symptoms compatible with acute myocardial ischemia.  Acute myocardial ischemia is chest pain due to insufficient blood supply to the heart muscle that results from coronary artery disease (also called coronary heart disease).

Patients who have symptoms of acute myocardial ischemia and are given an electrocardiogram (ECG or EKG) may or may not have an ST elevation.  Most patients who have ST-segment elevation will ultimately develop a Q-wave acute myocardial infarction.  Patients who have ischemic discomfort without an ST-segment elevation are having either unstable angina, or a non-ST-segment elevation myocardial infarction that usually leads to a non-Q-wave myocardial infarction.

Acute coronary syndrome thus covers the spectrum of clinical conditions ranging from unstable angina to non-Q-wave myocardial infarction and Q-wave myocardial infarction.  These life-threatening disorders are a major cause of emergency medical care and hospitalization in the United States.  Coronary heart disease is the leading cause of death in the United States.  Unstable angina and non-ST-segment elevation myocardial infarction are very common manifestations of this disease.

From:  http://www.americanheart.org/presenter.jhtml?identifier=3010002 (retrieved September 8, 2005)

Presenting symptoms suggestive of ACS

	Typical chest and associated symptoms

	Substernal or left-sided chest pain (not related to trauma) 

Chest pressure, heaviness, tightness, or squeezing in chest 

Neck/throat pain or discomfort (not related to trauma) 

Jaw pain or discomfort (not related to toothache or trauma) 

Shoulder pain or discomfort (not related to degenerative joint disease or trauma) 

Arm pain or discomfort (not related to bursitis or trauma) 

Diaphoresis 

Dyspnea (not related to asthma, pulmonary infection, preexisting pulmonary problem, or renal failure) 

	Atypical chest and associated symptoms

	Chest pain in other location 

Numbness, tingling, pricking, or stabbing in chest 

Fullness or burning in chest 

Epigastric/indigestion-like/gas-like pain or discomfort (not related to gastrointestinal problem) 

Nausea or vomiting (not related to gastrointestinal problem) 

Upper extremity numbness or tingling (not related to stroke or carpal tunnel problem) 

Mid-back (between shoulder blades) pain (not related to degenerative joint disease or trauma) 

Pain/discomfort with deep breath or cough (not related to asthma or pulmonary infection, preexisting pulmonary problem) 

Dizziness, lightheadedness, or syncope (not related to stroke, neurologic problem, or hypertension) 

Fatigue or weakness (not related to stroke, neurologic problem, or hypertension) 

Palpitations (new onset, no history of arrhythmias)


From: Milner, K.A., Funk, M., Arnold, A., & Vaccarino, V. (2002).  Typical symptoms are predictive of acute coronary syndromes in women. Am Heart J 143(2):283-288.
If an acute MI is diagnosed or suspected, the patient should be hospitalized.

If the patient has unstable angina, hospital admission should be strongly considered.

Treatment of MI:

· Sublingual nitroglycerin

· Aspirin (platelet-inhibiting agent)

· Long-acting nitrates

· Beta blockers

· Calcium channel blockers

· Revascularization (coronary angioplasty, stenting, bypass)

Pericarditis and Hypertrophic Cardiomyopathy-see attached handouts
Cardiac Syndrome X (CSX)
Read article: Larsen, W.& Mandleco, B. (2009) Chest pain with angiographic clear coronary arteries: A provider’s approach to cardiac syndrome X. JAANP, 21: 371-376.
No universally accepted definition, but most cardiologists agree that, inn addition to typical chest pain and ECG changes suggestive of myocardial ischemia (or other evidence of a cardiac involvement such as myocardial perfusion abnormalities), the coronary angiogram should be completely normal.  Predominantly seen in postmenopausal women.
· Possible causes

· Coronary microvascular dysfunction (Microvascular angina) = reduced coronary microvascular dilatory responses and increased coronary resistance

· Myocardial ischemia

· Abnormal pain perception

· Psychiatric morbidity (30% have a treatable psychiatric disorder and another 30% have psychological problems)

· Prognosis and management

· Prognosis is good, but quality of life is poor

· Identify the prevailing pathogenic mechanism and tailor the intervention to the individual patient

· Lifestyle change and risk factor management (in particular aggressive lipid lowering therapy with statins)

· Multidisciplinary approach 

· Antianginals such as calcium antagonists nad beta blockers are useful in patients with documented myocardial ischemia or abnormal myocardial perfusion

· Sublingual nitrates are effective in 50% of the CSX patients

· Analgesic intervention 

· With imipramine (antidepressant with analgesic properties) and with aminophylline (antagonist of adenosine receptors) has been shown to improve symptoms in patients with chest pain and normal coronary arteriograms

· Transcutaneous electrical nerve stimulation and spinal cord stimulation can offer good pain control

· Hormone therapy

· Improves chest pain and endothelial function in women with CSX

· Estrogens antagonize the effects of endothelin-1 and dilate the coronary vasculature

· Concerns regarding development of cardiovascular disease and breast cancer

· So, not recommended until a direct relationship exists between estrogen deficiency and CSX symptoms

· Psychological intervention

· May be beneficial, whether or not organic factors are involved

· Physical training

· Improves pain threshold and endothelial function and delays the onset of exertional pain in patients with typical chest pain and normal coronary arteries

Syncope  - Review “Syncope in the elderly patient:  Common and uncommon causes” (link on 475 Assignments page). Notes are attached at this site. 
Valve problems-Lange, pp. 294-308
· Valvular stenosis

· Valvular insufficiency

· Mitral Valve prolapse

Bacterial endocarditis prophylaxis

Review American Heart Association information (link on 475 Assignments page); Harrison-p. 447-448.
http://www.americanheart.org/presenter.jhtml?identifier=11086
Peripheral vascular disease
Read Lange-pp. 404-408; Harrison-pp. 739-742
Essentials of Diagnosis

· Cramping pain or tiredness in the calf, thigh, or hip while walking (claudication)
· Diminished femoral pulses
· Tissue loss (ulceration, gangrene) or rest pain
Refers to any occlusive process that limits blood flow to limbs or to vital organs other than the heart

Arterial

· Symptoms of lower extremity arterial insufficiency are common in old age.

· Affects 12-20% of people older than age 65

· Affects 8-12 million individuals of all ages in the United States

· Most often due to enlarging atherosclerotic plaques in the distal aorta and its branches

· Our emphasis:  Lower extremity arterial disease (LEAD)

· Often c/o pain in the lower limb muscles while walking (intermittent claudication)

· Age 65-74: Highest rate of newly sx. LEAD

· In middle age, affects men 2X > women

· Gender disparity begins to disappear after age 65

Risk Factors (same as for CAD)

· Smoking

· Diabetes

· Age

· Hyperlipidemia

· Hypertension

· Hyperhomocysteinemia

Note:  Atherosclerosis rarely confined to the lower extremities…By the time lower limb ischemia is symptomatic, cerebrovascular disease and CAD are usually present as well.


3 Clinical Presentations of LEAD

1.
Young smoking man, age 40-60, with hyperlipidemia & family hx. of vascular disease

2.
Man or woman age 65-75 who c/o calf aching or burning

3. 
Diabetic patient of either sex, with years of suboptimal control


History: To differentiate from other causes of lower limb pain

· DJD (degenerative joint disease) of lumbar spine

· Venous stasis-discussed with Venous insufficiency
· Peripheral neuropathy

Note:  Skin manifestations of peripheral vascular disease to be discussed in later class session

·  Raynaud phenomenon-p. 740
Venous Insufficiency-separate handout
Read Lange-pp. 416-420; Harrison 739-742
Essentials of Diagnosis
· History of prior DVT or leg injury

· Edema, stasis (brawny) skin pigmentation, subcutaneous liposclerosis in the lower leg

· Large ulcerations at or above the ankle are common (stasis ulcers)

·  Venous insufficiency

·  Deep vein thrombosis-Read: McCaffrey, R.&Blum, C. (2009) Venothrombotic Events: Evidence-Based Risk Assessment, Prophylaxis, Diagnosis and Treatment. JNP, 5(5): 325-334. Article provided.
