Medical and Surgical Nursing
 THE CARDIOVASCULAR SYSTEM

OVERVIEW OF ANATOMY AND PHYSIOLOGY

The cardiovascular system consists of the heart, arteries, veins, and capillaries. The major functions are circulation of blood, delivery of oxygen and other nutrients to the tissues of the body, and removal of carbon dioxide and other products of cellular metabolism.

CARDIOVASCULAR ANATOMY

HEART

The heart is a muscular pump that propels blood into arterial system and receives blood from venous system. It is a four-chambered muscle about the size of the fist, cone-shaped and weighs about 300 grams in adults. 

The location of the heart is in the mediastinum, usually between the second rib to the sixth rib. The heart lies obliquely with the pointed end (Apex) directed to the left.  

HEART WALL


The heart wall consists of three layers- a thick myocardium, thin inner endocardium and a membranous outer epicardium. A fibrous sac surrounds the heart and the roots of the great vessels. It is called the pericardium.

· Pericardium: composed of fibrous (outermost layer) and serous pericardium (parietal and visceral); a sac or the pericardial space contains small amount of fluid that functions to protect the heart from friction. It allows the heart to move easily during contraction.

· Epicardium: covers surface of heart, becomes continuous with visceral layer of serous pericardium.

· Myocardium: middle, muscular layer. 

· Endocardium: thin, inner membranous layer lining the chambers of the heart.

· Papillary muscles: arise from the endocardial and myocardial surface of the ventricles and attach to the chordae tendinae.

· Chordae tendinae: are tendinous attachments connected to the tricuspid and mitral valves and prevent eversion during systole.
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The HEART CHAMBERS


The heart contains four hollow chambers- two atria and two ventricles. 

Atria: two chambers, function as receiving chambers, and lie above the ventricles

1. Right atrium: receives systemic venous blood through the superior vena cava, inferior vena cava, and coronary sinus.

2. Left atrium: smaller, receives oxygenated blood returning to the heart from the lungs through the pulmonary veins.


The inter-atrial septum separates the two atria

Ventricles: two thick-walled chambers; major responsibility for forcing blood out of the heart; lie below the atria.

1. Right ventricle: contracts and propels deoxygenated blood into the pulmonary circulation via the pulmonary artery.

2. Left ventricle: larger and thicker than the right, propels blood into the systemic circulation via the aorta during ventricular systole. It forms the apex of the heart.

The Heart VALVES


Four valves keep blood flowing in one direction through the heart: two atrio-ventricular valves and two semi-lunar valves. 

A. Atrioventricular (AV) valves

1. Mitral valve: located between the left atrium and left ventricle; contains two leaflets attached to the chordae tendinae.

2. Tricuspid valve: has three triangular cusps. Is located between the atrium and right ventricle; contains three leaflets attached to the chordae tendinae.

· Functions of the atrio-ventricular valves:

a. Permit unidirectional flow of blood from specific atrium to specific ventricle during ventricular diastole

b. Prevent reflux flow during ventricular systole

c. Valve leaflets open during ventricular diastole and close during ventricular systole; valve closure produces first heart sound (S1).

B. Semilunar valves

1. Pulmonary valve: located between right ventricle and pulmonary artery

2. Aortic valve: located between left ventricle and aorta

· Functions of the semi-lunar valves:

a. Permit unidirectional flow of blood from specific ventricle to arterial vessel during ventricular systole

b. Prevent reflux blood flow during ventricular diastole.

c. Valves open when ventricles contract and close during ventricular diastole; valve closure produces second heart sound (S2).

CORONARY CIRCULATION


Blood flowing through the heart’s chamber does NOT exchange oxygen and nutrients with the myocardial cells. Instead, a special circulation called the coronary circulation supplies blood to the heart. The heart relies on the coronary arteries and their branches to supply itself with oxygenated blood and on the cardiac veins to remove venous-O2 depleted blood. Interestingly, the coronary perfusion happens during RELAXATION to nourish the heart muscles. 

A. Coronary arteries: branch off at the base of the aorta and supply blood to the myocardium and the conduction system; two main coronary arteries are right and left

The RIGHT coronary artery supplies most of the right ventricle, the RIGHT atrium, the SINO-atrial Node, the AV node, part of the left atrium, and the inferior part of the left ventricle.

The LEFT coronary artery branches into two- Anterior descending artery and the Circumflex artery. The left coronary artery supplies the LEFT atrium, Most of the LEFT ventricle and most of the ventricular septum 

B. Coronary veins: are superficial vessels that return blood from the myocardium back to the right atrium via the coronary sinus. Most of the cardiac veins empty into the coronary sinus, except: the anterior cardiac vein, which empties directly into the right atrium!

CONDUCTION SYSTEM


The electrical conduction system regulates myocardial contraction. They are composed of nerves, nerve fibers of the autonomic nervous system and the specialized cells of the heart. Both the parasympathetic and the sympathetic nervous system participate in the control of cardiac function. The parasympathetic arm of control is via the VAGUS nerve (Cranial nerve 10). At rest the parasympathetic dominates causing slow heart rate and slow impulse propagation. If the sympathetic nervous system is activated in stress and flight/fight response, the heart rate will increase and the conduction is very rapid.

The pacemaker CELLS


Some of the heart cells have specialized ability to allow electrical impulse conduction. They care called “pacemaker cells.” the pacemaker cells control the heart rate and rhythm. However, it is important for nurses to understand that any myocardial cell can control the rate and rhythm under ABNORMAL circumstances.


The SINO-ATRIAL node located on the endocardial surface of the right atrium, near the superior vena cava creates the most impulses that is why it is called the “pacemaker of the heart”. It transmits the impulse to the next node.


The AV node is located low in the septal wall of the right atrium immediately above the coronary sinus opening takes up the impulse originating from the SA node. It is the ONLY electrical connection between the atria and the ventricles. It initially slows the impulse, delaying ventricular activity and allowing blood to fill from the atria into the ventricle. 


The next pathway of impulse is the bundle of HIS. This arises in the AV node and continues along the right interventricular septum. It divides in the ventricular septum to form the right and the left bundle branches. Its fibers rapidly spread the impulse throughout both ventricles. 


The PURKINJE fibers are the distal portion of the left and right bundle branches as they fan across the subendothelial surface of the ventricles. As the impulses travels throughout the distal parts, the ventricles contract. 
In SUMMARY: 

· Sinoatrial (SA) node: the pacemaker of the heart; initiates the cardiac impulse, which spreads across the atria and into AV node.

· Atrioventricular (AV) node: delays the impulse from the atria while the ventricles fill.

· Bundle of His: arises from the AV node and conducts-impulse to the bundle branch system.

1. Right bundle branch: divided into anterior, lateral, and posterior; transmits impulses down the right side of the interventricular septum toward the right ventricular myocardium

2. Left bundle branch: divided into anterior and posterior

a. Anterior portion transmits impulses to the anterior endocardial surface of the left ventricle.

b. Posterior portion transmits impulses over the posterior and      inferior endocardial surfaces of the left ventricle.

· Purkinje fibers: transmit impulses to the ventricles and provide for depolarization after ventricular contraction.

· Attaching electrodes to the skin and recording activity can visualize electrical activity of heart by electrocardiograph (ECG).
CARDIOVASCULAR PHYSIOLOGY

Properties of Cardiac Muscle:

Automaticity

The ability of the heart to initiate impulses regularly and spontaneously is known as automaticity, or rhythmicity. Although most cardiac cells have this ability, it is the prominent property of the SA node, making it the dominant pacemaker in the normal heart. Pacemaker cells are known to have lower resting membrane potentials than other myocardial cells and exhibit spontaneous depolarization.

Excitability

The ability of cardiac cells to respond to a stimulus by initiating a cardiac impulse is known as excitability. It should be noted that excitatory cells differ from pacemaker cells in that pacemaker cells do not require a stimulus to initiate an impulse.

Conductivity

The ability of cardiac cells to respond to a cardiac impulse by transmitting the impulse along cell membranes is referred to as conductivity. Cells specialized in this function are found in the conduction system. The arrangement of cells outside the conduction system ensures rapid conduction through intercalated disks joining adjacent cells.

Contractility

The ability of cardiac cells to respond to an impulse by contracting is known as contractility. Contractile cells compose the largest mass of the myocardium.

THE CARDIAC CYCLE


The cardiac cycle describes the period from the beginning of one heartbeat to the beginning of the next heartbeat. Electrical and mechanical events occur in the proper order and optimal degree to provide adequate blood flow to the body parts. The cardiac cycle is composed of TWO basic cycles- the SYSTOLE and the DIASTOLE


The SYSTOLE is the ventricular contraction. At the beginning of systole, the ventricles contract forcing the atrio-ventricular valves to close (to prevent backflow) and the semi-lunar valves to open, ejecting blood out of the heart (to the aorta and to the pulmonary artery). This coincides with the first heart sound, S1. 


The DIASTOLE is the ventricular relaxation. When the ventricles empty and relax, the ventricular pressure decreases, the pressure in the aorta and pulmonary artery decreases causing the semilunar valves to close. This prevents backflow to the heart. The closure of the semi-lunar valves coincides with the S2.

As the pressure of the atria builds up, it cause the AV valves to open and blood fills the ventricle. The heart then pumps the blood out to begin the next cycle of systole.


The S3 is called the ventricular gallop, normal in young adults, occurring during the rapid ventricular filling stage of diastole


The S4 is called the atrial gallop occurring as the atrium contracts forcefully against the non-compliant/injured ventricles.

THE DETERMINANTS OF BLOOD PRESSURE

CARDIAC OUTPUT and STROKE VOLUME


Cardiac output refers to the amount of blood the heart pumps in ONE minute. The stroke volume refers to the amount of blood ejected with EACH heartbeat. Cardiac output can be mathematically calculated by multiplying the stroke volume and the heart rate. 

Stroke Volume depends on three major factors: The PREload, the AFTERload and the Cardiac Contractility

The PRELOAD- the end diastolic filling


This refers to the passive stretching force exerted on the muscles of the ventricles at the end of relaxation by the amount of blood in the ventricular chamber. This stretching is governed by the Starling’s law which states that= “the higher the degree of muscle stretched, the more forceful is the contractile force”

The AFTERLOAD- the systolic resistance


This refers to the pressure that the ventricle must generate to overcome the pressure/resistance in the aorta. 

Cardiac Contractility


This refers to the heart muscles’ inherent ability to contract normally.

THE ELECTRICAL ACTIVITY OF THE HEART


Electrical impulses traveling through the cardiac conduction system can be measured and recorded by the use of electrocardiography or ECG


The PHASES of the ECG are labeled P, Q, R, S, and T. 

1. P wave= represents the depolarization of the Atrium

2. PR interval= represents the time from the beginning of atrial depolarization to the beginning ventricular depolarization. It determines how fast the impulse travels from the SA node to the AV node

3. QRS complex= represents the ventricular depolarization

4. ST segment

5. T wave= represents the ventricular repolarization

6. Note that the Atrial repolarization is embedded in the QRS complex and cannot be determined. 

The Characteristics of the Normal rhythm
1. The heart rate is 60-100 bpm

2. The P waves are found BEFORE the QRS complex

3. The PR interval is 0.12 to 0.20 seconds duration

4. The QRS complex is 0.04 to 0.1 seconds duration

5. The conduction is forward and cyclical

6. The rhythm is regular with no delay

The Control of Cardiovascular Function


The CNS and the autonomic system control the heart’s activity. The medulla oblongata houses the cardiac and the respiratory centers. 


The sympathetic system releases hormone- norepinephrine and epinephrine, which bind to adrenergic receptors, causing vasoconstriction, increased heart rate, increased blood pressure and increased force of contraction


The PARAsympathetic system releases acetylcholine, which binds to cholinergic receptors and causes decreased heart rate and slowed AV conduction.

Cardiovascular Diseases

Coronary Artery Disease (CAD)
Definition:  CAD refers to a variety of pathologic conditions that cause narrowing or obstruction of the coronary arteries, resulting in decreased blood supply to the myocardium. This results from a focal narrowing of large and medium-sized coronary arteries due to intimal plaque formation. Atherosclerosis (deposits of cholesterol and lipids within the walls of the artery) is the major causative factor.

Occurs most often between ages 30 and 50; men affected more often than women; nonwhites have higher mortality rates. It may manifest as angina pectoris or MI.

 Risk factors: 

· Family history of CAD,

· Elevated serum lipoproteins

· Cigarette smoking

· Diabetes mellitus, 

· Hypertension, obesity, sedentary and/or stressful competitive life-style, elevated serum uric acid levels

PATHOPHYSIOLOGY


Coronary artery disease begins with the formation of fatty, fibrous plaques on the intima of the coronary arteries. These plaques narrow the arterial lumen reducing the volume of blood that can flow through the coronary artery to the heart.  Reduced blood flow leads to myocardial ischemia and various degree of cell damage. The soft lipid atheroma may predispose to thrombus formation. 

ANGINA PECTORIS

· It is a transient, paroxysmal chest pain produced by insufficient blood flow to the myocardium resulting in myocardial ischemia.
· Risk factors: CAD, atherosclerosis, hypertension, diabetes mellitus, thromboangiitis obliterans, severe anemia, aortic insufficiency
· Precipitating factors: the “E”s – Exertion-physical exertion , Eating-consumption of a heavy meal, Extremes of temperature- extremely cold weather, Excitement or strong emotions, cigarette smoking, and sexual activity

· Angina pectoris is a term that describes chest pain caused by myocardial ischemia - a condition in which the amount of oxygen getting to the heart muscle is insufficient. It usually occurs on exertion and is relieved by rest. Angina generally is a symptom of coronary artery disease. In most severe cases, it may occur with minimal effort or at rest. 

· The pain is caused by reduced blood flow to a segment of heart muscle (myocardial ischemia). It usually lasts for only a few minutes, and an attack is usually quickly relieved by rest or drugs (such as nitroglycerin). Also, it is possible to have myocardial ischemia without experiencing angina. 
Common types of angina pectoris:

Stable Angina

• Occurs during exertion

• Same amount of exercise always reproduces the pain

• Relieved by rest

· Episodes of chest discomfort are usually predictable and provoked by exertion, intense emotion, or exposure to cold temperatures.  It occurs predictably with physical exertion or strong emotional reactions, and goes away just as predictably with rest. Starting immediately behind the sternum (breast bone), the pain may radiate to the left arm and shoulder or up to the jaw.  It involves episodic pain lasting five to 15 minutes, relieved by rest or nitroglycerin.

Unstable Angina

• New onset of chest pain

• Worsening pattern either in frequency, duration, or severity of symptoms. Pain occurring with less exertion or requiring more medication to relieve.

•Also called the “pre-infarction” angina

· Chest pain, which can last longer than 20 to 30 minutes, is unexpected. This is an acute coronary syndrome and should be treated as a medical emergency. There is an increased risk for an MI, severe cardiac dysrrhythmia, or cardiac arrest leading to sudden death. A patient may have a history of stable angina that is now occurring more frequently or for longer periods and may be increasingly unresponsive to nitroglycerin. 

Prinzmetal Variant Angina

• Occurs at rest and coronary arterial vasospasm is the cause.

• Transmural ischemia with ST segment elevation on electrocardiography (EKG) when symptomatic.

• Definitive diagnosis is only by coronary angiography.

· Attacks can be very painful and usually occur between midnight and 8 AM. Caused by focal spasm of the segment of an epicardial coronary artery, usually without atherosclerotic lesions, it usually occurs during rest.

PREDISPOSING FACTOR

Causes and Risk Factors of Angina Pectoris

The two main causes of angina are coronary artery spasm, and atherosclerotic plaque buildup, which causes critical blockage of the coronary artery. 

The risk factors include: 

· smoking 

· sedentary lifestyle 

· high blood pressure, or hypertension 

· high blood fats or cholesterol 

· hypercholesterolemia 

· diabetes 

· family history of premature ischemic heart disease
· Men are at higher risk than women. 


Race: The rate of angina pectoris in women older than 20 years ranges from 3.9% in non-Hispanic white women to 6.2% in non-Hispanic black women and 5.5% in Mexican American women.


Sex: Angina pectoris is more often the presenting symptom of coronary 

artery disease in women than in men, with a female-to-male ratio of 1.7:1. It has a prevalence of 3.9 million in women and 2.3 million in men. The frequency of atypical presentations is also more common among women compared with men. Women have a slightly higher rate of mortality from coronary artery disease compared with men, in part because of an older age at presentation and a frequent lack of classic anginal symptoms. The estimated age-adjusted prevalence of angina is greater in women than in men.


Age: The prevalence of angina pectoris increases with age. Age is a strong independent risk factor for mortality.

Precipitating factors: These include factors such as severe anemia, fever, tachyarrhythmias, catecholamines, emotional stress, and hyperthyroidism, which increase myocardial oxygen demand.

PATHOPHYSIOLOGY


Myocardial ischemia develops when coronary blood flow becomes inadequate to meet myocardial oxygen demand. This causes myocardial cells to witch from aerobic to anaerobic metabolism, producing chemical end-products, with a progressive impairment of metabolic, mechanical, and electrical functions. Angina pectoris is the most common clinical manifestation of myocardial ischemia. It is caused by chemical and mechanical stimulation of sensory afferent nerve endings in the coronary vessels and myocardium. These nerve fibers extend from the first to fourth thoracic spinal nerves, ascending via the spinal cord to the thalamus, and from there to the cerebral cortex.
ASSESSMENT FINDINGS
1. Pain: This is the MOST characteristic symptom- the chest pain is severe, substernal or retrosternal, described as squeezing and burning sensation, with possible radiation to the neck, jaw, back, and arms; relieved by rest and nitroglycerin

2. Palpitations, tachycardia 

3. Dyspnea, dizziness and syncope

4. Sense of impending doom

5. Diaphoresis, nausea and vomiting

6. Increased serum lipid levels
DIAGNOSTIC TESTS
1. ECG may reveal ST segment depression and T-wave inversion during chest pain.

2. Stress test may reveal an abnormal ECG during exercise.

MEDICAL MANAGEMENT
1. Drug therapy: ANTI-ANGINALS= nitrates, beta-adrenergic blocking agents, and/or calcium- blocking agents

2. Modification of diet and other risk factors

3. Surgery: coronary artery bypass surgery

NURSING INTERVENTIONS
1. Administer oxygen.

2. Give prompt pain relief with nitroglycerin

3. Encourage patient to reduce activity to a point at which pain does not occur

4. Monitor vital signs, status of cardiopulmonary function.

5. Monitor ECG. 

6. Place client in semi- to high-Fowler’s position.

7. Provide emotional support. 

8. Provide client teaching and discharge planning concerning:

      a. Proper use of nitrate / nitroglycerin tablets (sublingual)

· Instruct patient to STOP all activity

· Allow tablet to dissolve under the tongue

· If no relief with 1 tablet, take TWO additional tablet (s) at 5-minute intervals, but no more than 3 tablets within a 15-minute period.

· Relax for 15 minutes after taking tablet to prevent dizziness

· Advise that transient headache is a frequent side effect.

· Keep DARK bottle tightly capped; prevent exposure to air, light, heat.

· Tablets are fresh if they give a tingling sensation under the tongue

· Ensure tablets are within reach at all times.

· Check shelf life (usually 6 months), expiration date of tablets.

· Advise that headache is a frequent side effect.

     b. Ways to minimize precipitating events

· Reduce stress and anxiety (relaxation techniques, guided, imagery)

· Avoid overexertion and smoking

· Maintain low-cholesterol, low- saturated fat diet and eat small, frequent meals

· Avoid extremes of temperature

· Dress warmly in cold weather

· Gradual increase in activities and exercise

· Participate in regular exercise program

· Space exercise periods and allow for rest periods.

9. Instruct client to notify physician immediately if pain occurs and persists, despite rest and medication administration.

10. Prepare client for possible treatment

· PTCA- percutaneous transluminal coronary angioplasty to compress the blockage into the intimal lining of the vessels. 

· CABG-coronary artery bypass grafting- usually blood vessels from the body parts are utilized as donors. The best vessel is the saphenous vein. 

NURSING PROCESS and Angina pectoris
ASSESSMENT

Diagnosis of Angina Pectoris

Diagnosis of angina is based upon the classic history of chest pain on exertion and by means of tests, demonstrating the presence of coronary artery disease.

The symptoms of angina pectoris patients may experience are: 

· Chest pain or a milder pressure, tightness, squeezing, burning, aching or heaviness in the chest. The pain or discomfort is usually located in the center of the chest, just under the breastbone, and may radiate down the arm (usually the left), up into the neck or along the jaw line. The pain is generally brought on by exertion or stress, and stops with rest. The amount of exertion required to produce angina is reproducible and predictable. 

· Shortness of breath, dizziness or a choking sensation accompanying the chest pain 

· A sudden increase in the severity of angina or angina at rest is a sign of unstable angina that requires immediate attention because a heart attack may occur shortly. 

· Nausea 

· Vomiting 

· Profuse sweating 

NURSING objective OF CARE


The immediate objective is to bring the patient’s breathing to normal and chest pains diminished. The main goal of angina treatment, whether invasive or noninvasive, is to reduce the frequency or severity of symptoms and prevent or lower the risk of heart attack or death.

 MEDICATION

 The major classes of drugs used to treat angina include the following: 

Nitrates. These come in several forms: nitroglycerine tablets (SUBLINGUAL) to be slipped under the tongue during or in anticipation of an attack; ointment to be absorbed through the skin; long-acting medicated skin discs; or long-acting tablets. The latter three forms are used mostly to prevent rather than relieve attacks. The nitrates work by reducing the oxygen requirements of the heart muscle. 


Isosorbide dinitrate - orally active drug, not readily metabolized by the liver or smooth muscle and has a lower potency than nitroglycerin in relaxing smooth muscle.
          
Nitroglycerin – the drug of choice; relaxes vascular smooth muscle. It causes dialation of large veins, diminishes preload (venous return to the heart), and reduces work of the heart. It dilates the coronary vasculature providing increased blood supply to the heart muscle. It causes a decrease in myocardial oxygen consumption because of decreased cardiac work.

Beta-blocking Drugs. These agents act by blocking the effect of the sympathetic nervous system on the heart, slowing heart rate, decreasing blood pressure, and thereby, reducing the oxygen demand of the heart. Recent studies have found that these drugs also can reduce the chances of dying or suffering a recurrent heart attack if they are started shortly after suffering a heart attack and continued for two years. 


Propranolol, Metoprolol, Acebutolol – decrease cardiac output causing slight decrease in blood pressure. Reduce frequency and severity of angina attacks. These are contraindicated to patients with diabetes, peripheral vascular disease, or chronic obstructive pulmonary disease.

Calcium-channel Blocking Drugs. These drugs are prescribed to treat angina that is thought to be caused by coronary artery spasm. They can also be effective for stable angina associated with exercise. All muscles need varying amounts of calcium in order to contract. By reducing the amount of calcium that enters the muscle cells in the coronary artery walls, the spasms can be prevented. Some calcium-channel blocking drugs also decrease the workload of the heart and some lower the heart rate as well. 


Diltiazem – reduces heart rate, decreases blood pressure, can relieve coronary artery spasm and is therefore particularly useful  in patients with variant angina.

Nifedipine – an arteriolar vasodilator, require multiple dosing because it has ashort half-life (4 hours). Used for treatment of variant angina.


Verapamil – slows cardiac conduction directly and thus decreases heart rate and oxygen demand. It is a weaker vasodilator. Causes increased digoxin levels.

Invasive Techniques


That improve the heart and the heart's blood supply also may be used. One of these is percutaneous transluminal coronary angioplasty. It's also known as PTCA, angioplasty, balloon dilation or balloon angioplasty. In it, a thin, flexible plastic tube (catheter) with a balloon is inserted into an artery and advanced to the blockage. Then the balloon is inflated, squeezing open the fatty plaque deposit. Then the balloon is deflated and the catheter is withdrawn. Often a stent is also placed to hold the artery open. Two additional techniques used to reduce coronary blockages are laser angioplasty and atherectomy. In laser angioplasty, a catheter with a laser on its tip is used to open the blockage. In atherectomy, a catheter has a rotating shaver on its tip to cut away the plaque. These techniques also may be accompanied by stent placement. Coronary artery bypass graft surgery is also used. In it, a blood vessel is used to route blood around the blocked part of the artery, forming a kind of detour. Before performing any of these procedures, a doctor must find the blocked part(s) of the coronary arteries. This requires coronary arteriography, which is done during cardiac catheterization. In this procedure a doctor guides a catheter through an artery in the arm or leg and into the coronary arteries. Then the doctor injects a liquid dye through the catheter. High-speed X-ray movies record the course of the dye as it flows through the arteries. Doctors can identify blockages by tracing the flow. An evaluation of how the heart works also can be done during cardiac catheterization. Other tests can be used to evaluate how well the heart works, and may be done before or after a heart attack.

 MANAGEMENT

Initial Evaluation

Diagnosis of angina depends on a careful clinical history, physical examination, and examination of a resting 12-lead electrocardiogram (ECG). Therefore, the initial evaluation of patients with symptoms consistent with ischemic pain usually should take place in a medical facility and not by telephone. 

Initial Medical Treatment

The certainty of diagnosis, severity of symptoms, hemodynamic state, and medication history will determine the choice and timing of drugs used in individual patients. Drugs to be considered for use at the time of initial evaluation and treatment of patients with unstable angina include aspirin, heparin, nitrates, and beta blockers 

· Initial treatment begins with an indicated drug in the emergency department; pharmacologic treatment should not be delayed until hospital admission. The aggressiveness of drug dosage will depend on the severity of symptoms and, for many drugs, will require modification throughout the subsequent hospital course. 

· Institute anti-ischemic therapy in the emergency department as soon as the working diagnosis is made. 

· Give supplemental oxygen to patients with cyanosis, respiratory distress, or high-risk features. Monitor for adequate arterial oxygenation with finger pulse oximetry or blood gas determinations. 

· Place patients with intermediate- or high-risk angina on continuous ECG monitoring for ischemia and arrhythmia detection. 

· Intravenous thrombolytic therapy is not indicated in patients who do not have evidence of acute ST-segment elevation or left bundle branch block on their 12-lead ECG. 

Noninvasive Testing

The goals of noninvasive testing in a recently stabilized patient with angina are to estimate the subsequent prognosis, especially for the next 3 to 6 months, decide which additional tests and adjustments in therapy are required based on this prognosis, and provide the patient with the information and reassurances necessary to return to a lifestyle as full and productive as possible. 

· Conduct exercise or pharmacologic stress testing. 

· An exercise treadmill is the most commonly used stress test and has the largest reported experience for use in patients with angina. A nomogram useful to convert results from this test into an assessment of risk has been, pain relief, both, or other. 

· Complications occurring during one procedure that led to another, different procedure (angioplasty failure leading to coronary artery bypass graft surgery), including assessment of severity at the beginning of the second procedure. 

Patient Counseling
Educating patients about angina management, including compliance with prescribed medication regimens, is crucial. 


Lifestyle modifications for patients with angina include smoking cessation, weight and cholesterol management, management of other medical conditions like diabetes and hypertension, and avoidance of stressful situations when possible and learning to deal with stress in an appropriate way. Patients are also encouraged to avoid heavy lifting and extremes of temperature, pace activities with rest periods as needed, avoid strenuous activities after meals, and increase fluids, fiber, and stool softeners as needed.


Restrictions, if any, concerning sexual activity should be spelled out by the health care provider. Patients should be taught the indications, dosages, and possible side effects of their medications and know when to report them to the physician. 


Because angina is a chronic condition, patients must clearly understand what to do when episodes occur and the importance of getting immediate help if symptoms are not relieved by the prescribed measures, such as rest or nitroglycerin. Any exacerbation of symptoms or the presence of new symptoms should be reported to the health care provider. 


Angina, along with other manifestations of cardiovascular disease, is being seen more frequently as the population ages, and learning to recognize its many faces is a challenging task for medical professionals.
Myocardial Infarction (MI)
· The death or destruction of the of myocardial cells from inadequate oxygenation often caused by a sudden complete blockage of a coronary artery; characterized by localized formation of necrosis (tissue destruction) with subsequent healing by scar formation and fibrosis. 
· Risk factors: atherosclerotic CAD, thrombus formation, hypertension, diabetes mellitus

Pathophysiology


In MI, there is inadequate coronary blood flow because of complete coronary arterial occlusion( continuous myocardial ischemia ( PAIN ( ischemia and pain triggers autonomic nervous system responses that exacerbate the imbalance between myocardial oxygen supply and demand. Persistent ischemia results in tissue necrosis and eventually scar tissue formation, with permanent loss of myocardial contractility in the affected area. 

ASSESSMENT FINDINGS

1. CHEST Pain- persistent usually substernal with radiation to the neck, arm, jaw, or back; severe, crushing, viselike with sudden onset; the pain is unrelieved by rest or nitrates

2. Nausea and vomiting

3. Dyspnea, diaphoresis, nausea and vomiting

4. Cold clammy skin, dyspnea, tachycardia or bradycardia

5. Elevated temperature

6. Initial increase in blood pressure and pulse, with gradual drop in blood pressure

7. Restlessness

8. Occasional findings: rales or crackles; presence of S4; pericardial friction rub; Split S1, S2. Altered S3 sound indicates left ventricular failure

DIAGNOSTIC FINDINGS
a. Elevated CPK and CPK-MB. Increased troponin T and troponin I levels

b. Elevated WBC

c. Elevated SGOT and AST

d. Elevated LDH

e. ECG changes (usually classic MI causes ST segment elevation dependent on location of myocardial damage and phase of the MI)

f. Increased ESR, elevated serum cholesterol

NURSING INTERVENTIONS
1. Administer Drug therapy- Utilize the mnemonics- MONA (Morphine, Oxygen, Nitroglycerin and Aspirin)

2. Establish a patent IV line

3. Provide pain relief- morphine sulfate IV (given IV because after an infarction there is poor peripheral perfusion and because serum enzymes would be affected by IM injections) as ordered.

4. Administer oxygen as ordered to relieve dyspnea and prevent arrhythmias.

5. Provide bed rest with semi-Fowler’s position.

6. Monitor ECG and hemodynamic procedures.

7. Administer antiarrhythmics as ordered.

8. Perform complete lung/cardiovascular assessment.

9. Monitor urinary output and report output of less than 30 mI/hour.

10. Maintain full liquid diet with gradual increase to soft; low sodium

11. Maintain quiet environment

12. Administer stool softeners as ordered to facilitate bowel evacuation and prevent straining.

13. Relieve anxiety associated with coronary care unit (CCU) environment.

14. Administer anticoagulants as ordered:

15. Administer thrombolytics (tissue-type plasminogen activator and streptokinase) and monitor for side effects.

16. Provide client teaching and discharge planning concerning:

· Effects of MI, healing process, and treatment regimen

· Medication regimen including name, purpose, schedule, dosage, side effects

· Risk factors with necessary life style modifications

· Dietary restrictions: low sodium, low cholesterol, avoidance of caffeine

· Importance of participation in a progressive activity program

· Resumption of sexual activity according to physician’s orders (usually 4-6 weeks or when the patient can tolerate an exercise of 3 mph without difficulty)

· Need to report the following symptoms: increased persistent chest pain, dyspnea, weakness, fatigue, persistent palpitations, and light-headedness

· Enrollment of client in a cardiac rehabilitation program

Congestive Heart Failure (CHF)

· This refers to the inability of the heart to pump an adequate supply of blood to meet the metabolic needs of the body.

· This is a syndrome of pulmonary or systemic circulatory congestion caused by decreased myocardial contractility, resulting in inadequate cardiac output to meet oxygen requirements of tissues.

· It is usually described in terms of the affected side of the heart- left or right. However in clinical practice, the two sides of the heart can occur together. The right-sided failure is commonly due to left sided failure. 

ETIOLOGICAL FACTORS

1. Decreased myocardial contractility due to cardiac diseases like myocardial infarction, coronary artery disease, cardiomyopathies)

2. Valvular heart diseases

3. Hypertensive heart disease

4. Dysrhythmias

5. Cor pulmonale secondary to lung diseases

6. Pericardial tamponade and pericarditis. 

PATHOPHYSIOLOGY

Left-sided heart failure

· Left ventricular damage causes blood to back up through the left atrium and into the pulmonary veins. Increased pressure cause transudation into the interstitial tissues of the Lungs with resultant pulmonary congestion. The congestion occurs primarily in the lungs leading to the symptoms referable to the pulmonary systems. Blood flow from the left ventricle is diminished, causing decreased flow tot eh brain, kidneys and other tissues. It is caused by left ventricular damage (usually due to an MT), hypertension, ischemic heart disease, aortic valve disease, mitral stenosis
· Assessment findings 

1) Dyspnea on exertion, orthopnea, Paroxysmal Nocturnal Dyspnea (PND), tiredness, muscle weakness, cough

2) Tachycardia, PMI displaced laterally, possible bronchial wheezing,

3) Moist Rales or crackles

4) Peripheral and central cyanosis, with pallor of the skin.

5) Easy fatigability

6) Insomnia and restlessness

7) Decreased urinary output (oliguria)

8) Frothy blood tinged- sputum

9) Tachycardia with S3 sound

10) Decreased peripheral pulses and capillary refill longer than 3 seconds

· Diagnostic tests

1) Chest x-ray: shows cardiac hypertrophy, cardiomegaly and vascular congestion of the lung fields

2) ECG may identify cardiac hypertrophy

3) ABG may reveal decreased PaO2 and increased PaCO2

4) Decreased oxygen saturation

5) PAP and PCWP usually increased; however, this is dependent on the degree of heart failure

6) Echocardiography: shows increased size of cardiac chamber

Right-sided heart failure

· Weakened right ventricle is unable to pump blood into the pulmonary system; systemic venous congestion occurs as pressure builds up.

· This is caused by left-sided heart failure, right ventricular infarction, atherosclerotic heart disease, COPD, pulmonic stenosis, pulmonary embolism.
· Assessment findings

1) Anorexia, nausea

2) Weight gain

3) Dependent pitting edema

4)  Jugular venous distension, bounding pulses

5)  Hepatomegaly, cool extremities and oliguria

6) Ascites and weakness

· Diagnostic tests

1) Chest x-ray: reveals cardiac hypertrophy

2) Elevated CVP

3) Decreased PO2, increased ALT (SGPT)

4) Echocardiography: indicates increased size of cardiac chambers
High-output failure

· Cardiac output is adequate but exceeded by the metabolic needs of the tissues; the exorbitant demands made on the heart, and eventually cause ventricular failure. This type of failure can be caused by hyperthyroidism, anemia, AV fistula, and pregnancy
General Nursing interventions

1. Administer medications which can include cardiac glycosides, diuretics, vasodilators and antilipemics

2. Provide on-going assessment of the respiratory status and provide adequate ventilation (when CHF progresses to pulmonary edema).

a. Administer oxygen therapy.

b. Maintain client in semi- or high Fowler’s position.

c. Monitor ABGs.

d. Assess for breath sounds, noting any changes. Monitor the hemodynamic parameters- heart rate, rhythm 

3. Provide physical and emotional rest.

a. Constantly assess level of anxiety.

b. Maintain bed rest with limited activity.

c. Maintain quiet, relaxed environment.

d. Organize nursing care around rest periods.

4. Increase cardiac output.

a. Administer digitalis as ordered and monitor effects.

b. Monitor ECG and hemodynamic monitoring.

c. Administer vasodilators as ordered.

d. Monitor vital signs.

5. Prevent complications of immobility

a. Instruct the client in ROM or perform passive ROM

b. Apply anti-embolic stockings to prevent deep vein thrombosis

6. Reduce/eliminate edema.

a. Administer diuretics as ordered.

b. Daily weights. Weigh the patient and note that if client gains 3 pounds or more per day, which is a sign of fluid retention. 

c. Maintain accurate Intake & Output

d. Assess for peripheral edema.

e. Measure abdominal girths daily.

f. Monitor electrolyte levels.

g. Monitor CVP and Swan-Ganz readings.

h. Provide sodium-restricted diet as ordered to decrease fluid retention and subsequently the workload of the heart. 

i. Provide meticulous skin care.

7. Provide client teaching and discharge planning concerning

a. Need to monitor self-daily for signs and symptoms of CHF (pedal    edema, weight gain of 1—2 kg in a 2-day period, dyspnea, loss of appetite, cough)

b. Medication regimen including name, purpose, dosage, frequency, and side effects (digitalis, diuretics)

c. Prescribed dietary plan (low sodium; small, frequent meals)

d. Need to avoid fatigue and plan for rest periods.
Medical management 

1. Determination and elimination/control of underlying cause

2. Drug therapy: digitalis preparations, diuretics, and vasodilators

3. Sodium-restricted diet

4. If medical therapies unsuccessful, mechanical assist devices (intra-aortic balloon pump), cardiac transplantation, or mechanical hearts may be employed.

PULMONARY EDEMA, INFECTIOUS DISORDERS, CONGENITAL HEART DEFECTS

PULMONARY EDEMA
· A condition of rapid fluid accumulation in the extra-vascular (alveoli and interstitial) lung spaces. 

· A medical emergency that usually results from left-sided heart failure. The capillary pressure within the lungs becomes so great that fluid pours from the blood into the alveoli, bronchi, and bronchioles. Death occurs by suffocation if this condition is untreated.

ETIOLOGIC FACTORS

· The major causes of acute pulmonary edema are:
· Left-sided ventricular heart failure
· Circulatory overload like rapid administration of IV fluids.
· Myocardial infarction
· Lung injury from smoke inhalation and pulmonary embolism
· Drug hypersensitivity, allergy, narcotic overdose and poisoning
· CVA and head trauma
· Pulmonary infections 
PATHOPHYSIOLOGY

· The pulmonary capillaries become filled with blood and cannot hold the hydrostatic pressure. The fluid leaks out of the capillaries and into the adjacent alveoli or interstitial spaces. Fluid accumulation causes the lungs to stiffen and impairs normal lung expansion, resulting in severe hypoxia

ASSESSMENT FINDINGS
1. SUDDEN Dyspnea

2. Cough with large amounts of blood- tinged, frothy sputum

3. Tachycardia, pallor, wheezing, rales or crackles, diaphoresis

4. Restlessness, fear/anxiety

5. Jugular vein distension

6. Decreased p02 increased pCO2 elevated CVP

LABORATORY FINDINGS

1. Chest X-ray may show vascular congestion of the lung fields- described as “butterfly” appearance

2. Elevated central venous pressure, pulmonary artery and capillary wedge pressure.

3. ABG may show decreased paO2 and increased paCO2

4. Decreased oxygen saturation
NURSING INTERVENTIONS
1. Administer prescribed medications- these may include morphine, diuretics, cardiac glycosides. 

2. Assist with intubation (if necessary) and monitor mechanical ventilation.

3. Administer oxygen by mask in high concentrations (40%—60%) if not intubated.

4. Place client in Fowler’s position or over bedside table to ease dyspnea, allow maximum lung expansion and decrease the venous return

5. Apply and monitor rotating tourniquets.

a. Occlude vessels of each limb for no more than 45 minutes a time.

b. Rotate in a clockwise fashion every 15 minutes.

c. Assess continuously for presence of arterial pulses.

d. Observe skin for signs of irritation.

e. When discontinuing, remove 1 tourniquet every 15 minutes to avoid rapid influx of fluid to the heart.

6. Assist with phlebotomy (removal of 300—500 ml of blood from a peripheral vein) if performed.

7. Provide continuous CVP/hemodynamic monitoring.

a. Monitor ventilation, assist with intubation. Clients should have positive-end-expiratory pressure (PEEP) to reduce venous return

b. Assess renal status through output and electrolyte monitoring. 

8. Provide client teaching and discharge planning concerning

a. Prescribed medications, including name, purpose, schedule, dosage, and side effects

b. Cover the need for rest periods and a gradual increase in daily activity. 

c. Dietary restrictions: low sodium, low cholesterol. Potassium supplements can be given  if diuretics will cause hypokalemia. 

d. Importance of adhering to planned rest periods with gradual progressive increase in activities

e. Discuss the importance of Daily weight measurements, intake and output monitoring to determine the need for further diuresis.

f. Need to report the following symptoms to physician immediately: dyspnea, persistent productive cough, pedal edema, and restlessness.

MEDICAL MANAGEMENT

1. Oxygen therapy

2. Endotracheal/nasotracheal intubation (possible)

3. Drug therapy

a. Morphine sulfate to induce vasodilation and decrease anxiety;

    5 mg N, administer slowly

b. Digitalis to improve cardiac output

c. Diuretics (furosemide [ is drug of choice) to relieve fluid retention

d. Aminophylline to relieve bronchospasm and increase cardiac       

    output; 250—500 mg N, administer slowly

e. Vasodilators (nitroglycerin, isosorbide dinitrate) to dilate the 

    vessels, thereby reducing amount of blood returned to the heart

            4. Rotating tourniquets or phlebotomy

INFECTIOUS DISORDERS

Endocarditis

· This refers to infection and inflammation of the endocardium or hart valves resulting from invasion of bacteria or other organisms; platelets and fibrin deposit on the mitral, tricuspid, pulmonic and/or aortic valves causing deformity, insufficiency, or stenosis. It may be Acute, Subacute or chronic

· ETIOLOGY: Caused by bacterial infection: commonly S. aureus, S. viridans, B- hemolytic streptococcus, gonococcus. Fungi and Rickettsiae organisms can also cause IE.

· Predisposing factors: rheumatic heart disease, open-heart surgery  procedures, GU/OB-Gyn instrumentation/surgery, dental extractions, invasive monitoring, septic thrombophlebitis, history of valvualr heart disease, debilitation, indwelling catheter placement, and IV drug use/abuse. 
PATHOPHYSIOLOGY


The infective organisms will enter the blood stream, travel and once they reach the heart valves and endocardium, they are deposited and ready to set up an inflammatory response. The inflammatory process will cause fibrin formation, platelet aggregation and deposition of “vegetation” on the heart valves. These can lead to ulceration and valvular necrosis, with subsequent deformity and valvular dysfunction. 
ASSESSMENT FINDINGS
1. Intermittent Fever

2.  Malaise, fatigue, dyspnea and cough (if extensive valvular damage), acute upper quadrant pain (if splenic involvement), joint pain

3.  Multiple Petechiae on the anterior turnk, conjunctiv and mucosa, murmurs, edema (if extensive valvular damage),

4. Splenomegaly, hemiplegia and confusion (if cerebral infarction), hematuria (if renal infarction)

5. Weight loss and anorexia

6. Splinter hemorrhages under the nails

7. Osler nodes on the fingertips

8. Roth spots on the retina

9. New heart murmurs

10. Chills, diaphoresis, 

DIAGNOSTIC FINDINGS

· Elevated WBC and ESR

· Decreased Hgb and Hct

· Anemia

· Echocardiography- may show the valvular damage

· ECG may identify changes in the conduction , arrhythmias and cardiomegaly

· Positive blood culture for causative organism
NURSING INTERVENTIONS

1. Administer antibiotics as ordered to control the infectious process. The INTRAVENOUS antibiotic therapy may last for 4-6 weeks

2. Control temperature elevation by administration of antipyretics.

3. Assess for vascular complications.

4. Provide on-going assessment by monitoring temp regularly and observing for signs and symptoms of CHF, CVA and valvular damage

5. Provide client teaching and discharge planning concerning

a. Types of procedures/treatments (e.g., tooth extractions, GU instrumentation) that increase the chances of recurrences may require prophylactic antibiotics

b. Antibiotic therapy, including name, purpose, dose, frequency, side effects

c. Signs and symptoms of recurrent endocarditis (persistent fever, fatigue, chills, anorexia, joint pain)

                     d. Avoidance of individuals with known infections.

MEDICAL MANAGEMENT

1. Drug therapy

a. Antibiotics specific to sensitivity of organism cultured

b. Penicillin G, gentamycin and streptomycin if’ organism not known

c. Antipyretics

2. Cardiac surgery to replace affected valve

Pericarditis

1. An inflammation of the visceral and parietal pericardium, the fibroserous sac that surrounds the heart. This condition may be caused by a bacterial, viral, or fungal infection; collagen diseases;  trauma; acute MI; neoplasms; uremia; radiation therapy; drugs (procainamide, hydralazine, doxorubicin HCl). This can be acute or chronic

2. ETIOLOGIC FACTORS

· Idiopathic

· Bacterial, fungal and viral infection

· Cancer

· Connective tissue disorders

· Hypersensitivity reactions

· Pericardial injuries secondary to heart surgery

· Drugs

· Radiation therapy to chest

· Uremia

· Myxedema and cholesterol deposits in the pericardium
ASSESSMENT FINDINGS

1. Sharp, sudden chest pain over the precorium, radiating tot eh neck and left scapula, aggravated with deep inspiration or movement and relieved by sitting up and leaning forward

2. Cough

3. Pericardial friction rub  

4.  Hemoptysis, malaise and orthopnea

5.  Tachycardia, fever and cyanosis or pallor

6. Accentuated component of S2 

7. pulsus paradoxus,

8. Distant heart sounds

9. Increased cardiac dullness on percussion

10.  Jugular vein distension

DIAGNOSTIC TESTS

· Elevated WBC and ESR, normal or elevated AST (SGOT)

· Chest x-ray may show increased heart size if effusion occurs

· ECG changes: ST elevation (precordial leads and 2- or 3-limb leads), T wave inversion and diminished QRS voltage

· Echocardiography may detect a free space echo between the ventricular wall and pericardium

· Pericardiocentesis reveals positive paericardail fluid culture

NURSING INTERVENTIONS

1. Provide pain relief. Pain medication must be administered like morphine for acute episodes, and aspirin plus corticosteroids. Ensure comfort: bed rest with semi- or high-Fowler’s position until chest pain, friction rub and fever disappear.

2. Monitor hemodynamic parameters carefully.

3. Administer medications as ordered and monitor effects.

4. Prepare the client for PERICARDIOCENTESIS

5. Provide client teaching and discharge planning concerning

a. Signs and symptoms of pericarditis indicative of a recurrence  

    (chest pain that is intensified by inspiration and position changes, 

    fever, cough)

b. Medication regimen including name, purpose, dosage, frequency, 

    side effects.

MEDICAL MANAGEMENT

1. Determination and elimination/control of underlying cause

2. Drug therapy

a. Medication for pain relief

b. Corticosteroids, Morphine, salicylates (aspirin), and indomethacin (Indocin) to reduce inflammation

c. Specific antibiotic therapy against the causative organism may be indicated.

Acquired Heart Disease

Rheumatic Fever (RF)
· An inflammatory disorder that may involve the heart, joints, connective tissue, and the CNS

· Peaks in school-age children; linked to environmental factors and family history of disorder

· This condition is thought to be an autoimmune disorder

a. Preceded by an infection of group A beta-hemolytic 

    streptococcus (usually a strep throat); the heart itself is not 

    infected, however;

b. Antigenic markers for strep toxin closely resemble markers for  

    heart valves; this resemblance causes antibodies made against 

    the strep to also attack heart valves.

c. Prognosis depends on degree of heart damage

ASSESSMENT FINDINGS

Major symptoms (Jones’ criteria)

a. Carditis

1) Seen in 50% of clients

2) Aschoff nodules (areas of inflammation and degeneration 

    around heart valves, pericardium, and myocardium)

3) valvular insufficiency of mitral and aortic valves possible

4) cardiomegaly

5) shortness of breath, hepatomegaly, edema

b. Polyarthritis

1) migratory, therefore no contractures develop

2) most common in large joints, which become red, swollen, 

    painful

3) synovial fluid is sterile

4) no arthralgia

c. Chorea (Sydenham’s chorea, St. Vitus’ dance): CNS disorder

    characterized by abrupt, purposeless involuntary muscular 

    movements 

1) gradual, insidious onset: starts with personality change or

    clumsiness

2) mostly seen in prepubertal girls

3) may appear months after strep infection

4) movements increase with excitement

5) lasts 1—3 months

d. Subcutaneous nodules

1) usually a sign of severe disease

2) occur with active carditis

3) firm, nontender nodes on bony prominences &f joints

4) last for weeks

e. Erythema marginatum: transient, nonpruritic rash starting with 

    central red patches that expand; results in series of irregular 

    patches with red, raised margins and pale centers (resemble 

    giraffe spots)

Minor symptoms

a. Reliable history of RF, fever

b. Recent history of strep infection

c. Diagnostic tests: erythrocyte sedimentation rate (ESR) and antistreptolysin 0 (AS0) titer increased; 

d. Changes on ECG- prolonged P-R interval

NURSING INTERVENTIONS

1. Carditis

a. Administer penicillin as ordered. 

1) Used prophylactically to prevent future attacks of strep and further damage to the heart

2) To be taken until age 20 or for 5 years after attack, whichever is longer

b. Promote bed, rest until ESR returns to normal

2. Arthritis: administer aspirin as ordered, change child’s position in bed frequently

3. Chorea
a. Decrease stimulation.

b. Provide a safe environment: no forks with meals, assistance with mobility.

c. Provide small, frequent meals; increased muscle activity causes increased kcal requirements

4. Nodules and rash: symptomatic measures

5. Alleviate child’s anxiety about .the ability of heart to continue to function.

6. Prevent recurrent infection.

7. Minimize boredom with age-appropriate sedentary play.

8. Provide client teaching and discharge planning concerning

a. Adaptation of home environment to promote bed rest (commode,  call bell, diversional activities)

b. Importance of prophylactic medication regimen

c. Diet modification in relation to decreased activity/cardiac demands

d. Avoidance of re-infections

e. Home-bound education

f. Availability of community agencies
MEDICAL MANAGEMENT
1. Drug therapy

a. Penicillin

1) Used in the acute phase

2) Used prophylactically for several years after the attack

3) Erythromycin substituted if child is sensitive to penicillin

b. Salicylates: for analgesic, anti inflammatory, antipyretic effects

c. Steroids: for anti-inflammatory effect

2. Decrease cardiac workload: bed rest until lab studies return to normal

Congenital Heart Defects

Classification: cyanotic and acyanotic

Acyanotic heart defects

· Oxygenated blood is shunted from the systemic to pulmonary  circulation (left- to-right shunt) and blood leaving the aorta is completely  oxygenated.

·  Increased blood volume on right side of heart results in hypertrophy of right ventricle.

· Eventually, most acyanotic heart defects will result in CHF.
Cyanotic heart defects

· Unoxygenated blood is shunted from the right to the left side of the heart where it mixes with oxygenated blood.

· The blood pumped to the peripheral tissues has much lower oxygen content than normal, causing the bluish color called cyanosis.

Acyanotic Heart Defects

Atrial septal defect (ASD)

· Abnormal opening in the septum between  left and right atria, causing a left-to-right shunt 

a. 15% of CHD

b. Symptoms depend on size and location of defect

c. Usually detected after the neonatal period

d. Symptoms include decreased exercise tolerance, dyspnea, and 

    systolic ejection murmur heard best in the upper left sternal 

    border

e. Surgical correction performed between 2 and 4 years of age
Ventricular septal. defect (VSD): 

· Abnormal opening in the septum between ventricles, causing a left-to-right shunt

a. 25%ofCHD, the MOST common AHD

b. Symptoms depend on size of the defect; child’s age, and degree    

    of pulmonary vascular resistance 

c. Small VSDs may be asymptomatic; larger defects may result in   

    hypertrophy, potential failure of the right ventricle, and CHF 

d. Symptoms include tachycardia, increased respiratory effort,   

    dyspnea, fatigue, FYI’, CHF, frequent respiratory infections, 

    systolic murmur heard best at lower left sternal border

e. Surgical correction indicated if medical management fails to 

    diminish symptom or if a child continues to have a persistent 

    shunt by age 3 to 4 years

f. If an infant is a poor surgical risk, pulmonary artery banding (a 

   constricting band around pulmonary artery to reduce blood flow 

   and prevent heart failure) may be performed; complete repair is 

   undertaken when the child is older

 Patent ductus arteriosus (PDA): 

· Failure of the ductus arteriosus to close at birth

a. 10% of CHD in term infants, higher in premature infants

b. Allows oxygenated blood pumped into the aorta from the left    

    ventricle to return to the lungs

c. A small PDA may be asymptomatic; larger PDAs cause excess 

    blood in lungs and volume overload, leading to CHF

d. Machinery-type murmur best heard at middle to upper left sternal

    border

e. In premature infants treatment with indomethacin (prostaglandin

    inhibitor) sometimes causes closure

f. Definitive surgery is ligation of PDA (closed-heart procedure),       

   relatively safe at all ages.

Coarctation of aorta

· Narrowing of the aorta usually just beyond the left subclavian artery; 

a. 8% of CHD

b. Causes a significant decrease in blood flow to abdomen and legs, 

    with majority of blood shunted to head and arms

c. Clinical manifestations depend on degree of narrowing; may  

    include

1) blood and pulse pressure higher in arms than legs; high  

    pulse pressure in carotid and radial pulses; low pulse  

    pressure in femoral pulses

2) warm upper body and cool lower body, nosebleeds and 

    headaches (from increased blood pressure in top half of 

    body)

3) predisposition to strokes 

d. Surgical treatment dependent on location of coarctation

Pulmonary stenosis (pulmonic valve stenosis)

· Abnormally narrowed valvular orifice.

a. If stenosis is mild to moderate children may be asymptomatic 

    and require no treatment. 

b. More severe pulmonic valve stenosis can result in right    

    ventricular hypertrophy and even hepatomegaly.

c. Severe stenosis requires valvotomy.

Aortic stenosis

· Abnormally small valve orifice.

a. Mild to moderate stenosis may not produce symptoms; more    

    severe stenosis produces left ventricular hypertrophy, left heart   

    failure, decreased cardiac output.

b. Valvotomy is preferred treatment for children, but valve  

    replacement may be necessary later.
 Endocardial cushion defects

· Altered development of the core of the heart from which septum and valves originate

a. Causes mixing of oxygenated and unoxygenated blood in the  

    heart chambers

b. Most common cardiac defects in Down’s syndrome

AHD GENERAL ASSESSMENT FINDINGS
1. Feeding problems such as fatigue, tachypnea, irritability, reflux, profuse 

    sweating

2. Failure to thrive, poor weight gain

3. Respiratory problems such as tachypnea, dyspnea, difficulty breathing, 

    retractions, nasal flaring, anoxic spells, frequent respiratory infections,

    congested cough

4. Pallor, cyanosis

5. Activity intolerance such as restlessness, diaphoresis, lethargy

6. Signs and symptoms of congestive heart failure
GENERAL NURSING INTERVENTIONS
1. Prepare the child/family for diagnostic studies, surgery

a. Age-appropriate explanations/play

b. Address the emotional impact of heart disease

2. Administer medications as ordered

3. Ensure adequate nutrition

a. Anticipate infant’s hunger to avoid crying

b. Small, frequent feedings

c. Position in a semi position in caregiver’s arms

d. Burp frequently

e. Observe for vomiting and diarrhea if high-caloric formula ordered

f. Support the breastfeeding mother

g. For older children, avoid empty-caloric foods; offer small,

    well-balanced meals

4. Monitor vital signs.

5. Prevent cold stress; maintain body temperature.

6. Provide adequate rest.

a. Provide passive age-appropriate play.

b. Organize care to decrease child’s energy expenditure.

c. Try to anticipate child’s needs; prevent crying.

d. In infants, use soft nipple to decrease work during feeding;  

    gavage feedings may be necessary.

7. Position child properly.

8. Prevent infection (excess secretions make child susceptible to   

    respiratory infections).

9. Promote normal growth and developmental needs.

Cyanotic Heart Defects

Tetralogy of Fallot

a. 10% of CHD/most common cyanotic heart defect

b. Four components: pulmonary stenosis, VSD, overriding aorta, and ventricular hypertrophy
c. Symptoms depend on the degree of pulmonary stenosis

d. Aorta sits near core of heart over the VSD and therefore receives     

    blood from both ventricles

e. Decreased blood flow to lungs; mixture of unoxygenated blood   

    going to aorta causes cyanosis and dyspnea

f. Symptoms also include activity intolerance, irritability, failure to 

   thrive, polycythemia, harsh systolic murmur best heard along the 

   left sternal border, and TET spells

g. TET spells

1) hypoxic episodes caused by transient increase in the  

    obstruction of the right ventricular outflow tract

2) symptoms include cyanosis, tachypnea, flaccidity, altered

    level of consciousness; may progress to seizures, CVA,

    death

3) episodes may be precipitated by crying, feeding, or   

    defecation

4) treatment includes positioning in a knee-chest position, oxygen, propranolol, and morphine

h. Surgical correction 

1) surgical intervention indicated when infant or child 

    becomes symptomatic

2) palliative procedure 

a) Goal: to increase blood flow to the lungs

b) Blalock-Taussig shunt:
    anastomosis of the right or left subclavian artery to    

    the pulmonary artery

3) total repair

a) patch closure of VSD

b) correction of pulmonary stenosis

i. Lifelong antibiotic prophylaxis for endocarditis for certain

  

   procedures (e.g., dental work)

Transposition of the great vessels

a. Aorta arises from right ventricle; pulmonary artery arises from left   

    ventricle

b. Oxygenated blood therefore circulates through left side of heart 

    to lungs and back to left side; unoxygenated blood enters right   

    atrium from body, goes to right ventricle, and back out to the 

    body without being oxygenated.

c. Child cannot live without a communication between atria or 

   ventricles.

d. Foramen ovale remains open for short while as pressure in heart 

    is not sufficient to close it.

e. Poor oxygenation makes these children cyanotic.

f. Treatment includes surgical incision or balloon septostomy to 

   create an ASD (Rashkind procedure).

g. When child is old enough, defect be corrected surgically 

   (Mustard procedure) to redirect blood flow.

Truncus arteriosus

a. Only one vessel exits heart from both ventricles; always  

    associated with a large VSD.

b. As there is no septum to divide aorta and pulmonary trunk, 

    oxygenated and unoxygenated blood mix, causing cyanosis.

c. Medical treatment includes digitalis and diuretics; if growth failure

    occurs despite treatment, surgical intervention is necessary.

d. Until recently, pulmonary banding was the only surgical option;  

    some centers now perform complete intracardiac repair.

Hypoplastic left heart syndrome

a. Concomitant presence of aortic valve atresia, mitral atresia or 

    stenosis, diminutive or absent left ventricle, severe hypoplasia of 

    ascending aorta, and aortic arch

b. Usually fatal, few infants survive past 6 weeks

c. No satisfactory treatment; surgical corrections have had limited

 

    success

GENERAL ASSESSMENT FINDINGS FOR CHD

1. Cyanosis

2. Polycythemia (low oxygen output triggers increase in RBC production to 

    attempt to increase body’s oxygen-carrying capacity)

3. Clubbing of digits (poor circulation to extremities)

4. Poor growth and little tolerance for activity

5. Increased pulse and respiratory rate, dyspnea

6. Poor feeding; weak cry

7. Squatting (especially in tetralogy) helps to decrease blood flow to  

    extremities and to keep oxygenated blood for brain and trunk

    & These children at risk for left-sided heart failure, brain infarctions, and   

    blood clots

9. Development of collateral circulation

10. Laboratory tests: hct increased (increased sludging/concentration of 

    blood from increased RBC)

GENERAL NURSING INTERVENTIONS

1. Do not interfere when child is squatting; as long as child appears 

    comfortable, no intervention other than observation required.

2. Organize care to decrease child’s expenditure of energy.

3. Administer oxygen as ordered.

4. Meet needs quickly; prevent crying.

5. Provide passive stimulation.

6. Use soft “preemie” nipple to decrease energy in sucking.

7. Provide careful skin care; decreased blood flow to periphery 

    predisposes these children to circulatory problems.

VASCULAR DISEASES

Hypertension

 Overview of hypertension

In most cases the underlying cause of hypertension is not usually known.  The strategy to control the elevated blood pressure is directed towards controlling or changing the body’s regulatory mechanisms. 


Anti-hypertensive drugs work in many ways- most are directed towards altering ONE of the normal reflexes that control the blood pressure. However, none of the drugs can cure the idiopathic hypertension. The aim of the anti-hypertensive drugs is to maintain the blood pressure within normal limits to prevent organ damage. 


There are numerous drugs in the market employed to control hypertension. Each individual patient will NOT respond similarly to a drug because different factors are contributing to the cause of the hypertension. 
CARDIOVASCUALR SYSTEM PHYSIOLOGY BLOOD PRESSURE CONTROL

· The pressure in the cardiovascular system is determined by three elements: 

1. Heart rate

2. Stroke volume

3. Total peripheral resistance

The small arterioles are thought to be the most important factors in determining peripheral resistance. That is because the arterioles have the smallest diameter and so are able to nearly stop blood flow into capillary beds when they constrict, building up tremendous pressure in the arteries behind them as they prevent the blood from flowing through. The arterioles are very responsive to stimulation from the sympathetic nervous system, constricting when the sympathetic system is stimulated, and increasing total peripheral resistance and blood pressure. The body uses this responsiveness to regulate blood pressure on a minute-to-minute basis, to assure that there is enough pressure in the system to deliver sufficient blood to the brain.

Baroreceptors


As the blood leaves the left ventricle through the aorta, it influences specialized cells in the arch of the aorta called baroreceptors (pressure receptors). Similar cells are located in the carotid arteries and deliver blood to the brain. If there is sufficient pres- sure in these vessels, the baroreceptors are stimulated, sending that information to the brain. If the pressure falls, the stimulation of the baroreceptors falls off. That information is also sent up to the brain.

The sensory input from the baroreceptors is received in the medulla, in an area called the cardio- vascular center or vasomotor center. If the pres- sure is high, the medulla will stimulate vasodilation and a decrease in cardiac rate and output, and the pressure in the system will drop. If the pressure is low, the medulla will directly stimulate an increase in car-diac rate and output and vasoconstriction; this increase total peripheral resistance and raise blood pressure. The medulla mediates these effects through the autonomic nervous system.

The baroreceptor reflex functions continually to maintain blood pressure within a predetermined range of normal. For example, if you have been lying down flat and suddenly stand up, the blood will rush to your feet (an effect of gravity). You may even feel light-headed or dizzy for a short period of time. When you stand and the blood flow drops, the baroreceptors are not stretched. The medulla senses this drop in stimulation of the baroreceptors and stimulates a rise in heart rate and cardiac output and a generalized vasoconstriction, which increases total peripheral resistance and blood pressure. These increases should raise pressure in the system, which will restore blood flow to the brain and stimulate the baroreceptors. The stimulation of the baroreceptors will lead to a decrease in stimulatory impulses from the medulla, and the blood pressure will fall back within normal limits 

Renin-Angiotensin System

Another compensatory system will play a role when the blood pressure in the kidneys falls. Because the kidneys require a constant perfusion to function properly, they have a compensatory mechanism to help ensure that blood flow is maintained. This mechanism is called the renin-angiotensin system. (It also sometimes referred to as the renin-angiotensin-aldosterone system).

Low blood pressure or poor oxygenation of a nephron causes the release of renin from the juxtaglomerular cells, a group of cells monitoring blood pres- sure and flow into the glomerulus. Renin is released into the blood stream and arrives in the liver to convert the compound angiotensinogen (produced in the liver) to angiotensin I. Angiotensin I travels in the bloodstream to the lungs, where the metabolic cells of the alveoli convert it, using angiotensin-converting enzyme, to angiotensin II. Angiotensin II reacts with specific angiotensin II receptor sites on blood vessels to cause intensive vasoconstriction. This effect will raise the total peripheral resistance and raise the blood pressure, restoring blood flow to the kidneys and de- creasing the release of renin.

Angiotensin II also stimulates the adrenal cortex to release aldosterone. Aldosterone acts on the nephrons to cause the retention of sodium and water. This effect will increase blood volume, which should also contribute to increasing blood pressure. The sodium rich blood will stimulate the osmoreceptors in the hypothalamus to cause the release of antidiuretic hormone (ADH), which will cause the retention of water in the nephrons, further increasing the blood volume. This increase in blood volume will increase blood pressure, which should increase blood flow to the kidneys. This should lead to a decrease in the release of renin, thus causing the compensatory mechanisms to stop.
Hypertension

When a person's blood pressure is above normal limits for a sustained period of time, a diagnosis of hypertension is made (Box 41-1}. It is estimated that at least 20% of the people in the United States have hypertension, many of whom are not even aware of it. Ninety percent of the people with hypertension have what is called essential hypertension, or hyper- tension with no known underlying cause. People with essential hypertension usually have an elevated total peripheral resistance. Their organs are being perfused effectively, and they usually display no symptoms. A few people develop secondary hypertension, Or high blood pressure resulting from a known cause; For instance, a tumor in the adrenal medulla, called a pheochromocytoma, can cause hypertension that is resolved when the tumor is removed.The underlying danger of hypertension of any type is the prolonged force on the vessels of the vascular system. The muscles in the arterial system eventually become thickened, leading to a loss of responsiveness in the system. The left ventricle will thicken, as the muscle must constantly work hard to pump blood out at a greater force. The thickening of the heart muscle and the increased pressure that the muscle has to generate every time that it contracts leads to an increased workload on the heart and increased risk of coronary artery disease (CAD). The inner linings of the arteries become damaged from the force of the blood being propelled against them; making these vessels susceptible to developing arteriosclerosis and a narrowing of the lumen of the vessels.  Tiny vessels can become damaged and destroyed, leading to loss of vision (if the vessels are in the retina), kidney function (if the vessels include the glomeruli in the nephrons), or cerebral function (if the vessels are small and fragile vessels in the brain).

Untreated hypertension increases a person's risk for the following conditions: CAD and cardiac death, stroke, renal failure, and loss of vision. Because hypertension has no symptoms, it is difficult to diagnose and treat; it is often called a "silent killer." All of the drugs used to treat hypertension have adverse effects, many of which are seen as unacceptable by otherwise healthy people. Nurses face a difficult challenge trying to convince patients to comply with their drug regimens when they experience adverse effects and do not see any positive effects on their bodies. Research into the cause of hypertension is ongoing. Many theories have been proposed for the cause of the disorder, and it may well be a mosaic of many contributing factors leading to the problem. Factors that have been shown to increase blood pressure in some people include high levels of psychological stress, exposure to high-frequency noises, high-salt diet lack of rest, and genetic predisposition.

Hypotension

If blood pressure becomes too low, the vital centers in the brain as well as the rest of the tissues of the body may not receive sufficient oxygenated blood to continue functioning. Hypotension can progress to shock, when the body is in serious jeopardy as waste products accumulate and cells die from lack of oxygen. Hypotensive states can occur in the following, situations:

· When the heart muscle is damaged and unable to pump effectively

· With severe blood loss, where volume drops dramatically
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When there is extreme stress and the body's leaving the body unable to respond to stimuli to raise blood pressure. 

Approach To Treating Hypertension

The importance of treating hypertension has been oven in numerous research studies. When hypertension is controlled, the patient's risk of cardiovascular death and disease is reduced. The risk of developing cardiovascular complications1s directly related to the patient's degree of hypertension, lowering the degree of hypertension lowers the risk.

There are four steps involved:

Step 1: lifestyle modifications are instituted. These include weight reduction, smoking cessation, reduction in the use of alcohol and salt in the diet (all of which, have been shown to increase blood pressure), and an increase in physical exercise (which has been shown to decrease blood pressure and improve cardiovascular tone and reserve).

Step 2: If the measures in Step 1 are not sufficient to lower the blood pressure to an acceptable level, drug therapy is added. The drug of choice may be a diuretic, which decreases serum sodium levels and blood volume; a beta blocker, which leads to a decrease in heart rate and strength of contraction as well as vasodilation; an ACE inhibitor, which blocks the conversion of angiotensin I to II; a calcium channel blocker, which relaxes muscle contraction; or other autonomic blockers.

Step 3: If the patient's response to Step 2 is inadequate, the drug dose or class may be changed or another drug may be added for a combined effect.

Step 4: This step includes all of the above measures with the addition of more antihypertensive agents until the desired level of blood pressure control is achieved.

Hypertensive treatment is further complicated by the presence of other chronic conditions. The Joint National Committee on Prevention, Detection, Evaluation and Treatment of High Blood Pressure published an algorithm for the treatment of hypertension to help prescribers select an antihypertensive agent in light of complicating conditions. The actual patient's response to an antihypertensive is very individual, so the drug of choice for one patient may have little to one on another patient.
Diuretics

Diuretics are drugs that increase the excretion of sodium and water from the kidney. These drugs are often the first agents tried in mild hypertension and affect blood sodium levels and blood volume. Although these drugs cause increased urination, they can cause electrolyte and acid-base disturbances, however, they are usually tolerated well by most patients 

Sympathetic Nervous System Blockers

Drugs that block the effects of the sympathetic nervous system are useful in blocking many of the compensatory effects of the sympathetic nervous system. 

Beta Blocker

Beta-blockers block vasoconstriction, tachycardia, and increased cardiac muscle contraction and tend to increase blood flow to the kidney, leading to a decrease in the release of renin. These drugs have many adverse effects and are not recommended for all people. They are often used, as monotherapy in step 2 treatment and in some patients will control blood pressure adequately.

Alpha and beta blockers are useful in conjunction with other agents and tend to be somewhat more powerful, blocking all of the receptors in the sympathetic system. Patients often complain of fatigue, loss of libido, inability to sleep, and gastrointestinal (GI) and genitourinary disturbances, and may not be willing to continue taking these drugs.

Alpha Blockers

Alpha adrenergic blockers inhibit the postsynaptic alpha adrenergic receptors, decreasing sympathetic tone in the vasculature and causing vasodilation, leading to a lowering of blood pressure. However, these drugs also block presynaptic alpha receptors, preventing the feedback control of norepinephrine re- lease. The result is an increase in the reflex tachycardia that occurs when blood pressure is lowered. These drugs are used to diagnose and manage episodes of pheochromocytoma but have limited usefulness in essential hypertension because of the associated adverse effects.

Alpha blockers are used to treat hypertension because of their ability to block the postsynaptic alpha receptor sites. This causes a decrease in vascular tone and a vasodilation that leads to a fall in blood pressure. These drugs do not block the presynaptic alpha receptor sites and therefore the reflex tachycardia that accompanies a fall in blood pressure does not occur. 

Alpha agonists stimulate the alpha receptors in the central nervous system (CNS) and inhibit the cardiovascular centers, leading to a decrease in sympathetic outflow from the CNS and a resultant drop in blood pressure. These drugs are associated with many adverse CNS and GI effects as well as cardiac arrhythmias

Clinical Hypertension

· According to the World Health Organization, hypertension is a persistent elevation of the systolic blood pressure above 140 mm Hg and of the diastolic above 90 mm Hg.

· Types

a. Essential (primary, idiopathic): marked by loss of elastic tissue and arteriosclerotic changes in the aorta and larger vessels coupled with  decreased caliber of the arterioles

b. Benign: a moderate rise in blood pressure marked by a gradual onset and prolonged course

c. Malignant: characterized by a rapid onset and short dramatic course with a diastolic blood pressure of more than 150 mm Hg

d. Secondary: elevation of the blood pressure as a result of another disease such as renal parenchymal disease, Cushing’s disease, pheochromocytoma, primary aldosteronism, coarctation of the aorta

· Essential hypertension usually occurs between ages 35 and 50; more common in men over 35, women over 45: African-American men affected twice as often as white men/women

· The new JNC (joint National Council) has categorized hypertension in the table below: 

· Risk factors for essential hypertension include positive family history, obesity, stress, cigarette smoking, hypercholesteremia, increased sodium intake

· Modifiable factors are: Stress, DM, Obesity, Dyslipidemia, sedentary lifestyle and smoking

· Non-modifiable factors are: family history, age, gender (men) and race.

PATHOPHYSIOLOGY


The following factors may lead to hypertensive episodes;

1. Stimulation of the vasomotor cardiac center in the medulla causing the release of epinephrine leading to vasoconstriction and increased peripheral resistance.

2. The adrenal medulla will also secrete epinephrine in stress causing high blood pressure

3. Renin is released from the kidney cells and converts angiotensinogen to angiotensin 1. A1 is converted to A2 by ACE. A2 is a potent vasoconstrictor that can increase peripheral resistance and can cause the release of aldosterone from the adrenal cortex. 

4. Aldosterone can cause retention of sodium and water leading to increased blood volume.

ASSESSMENT 

1. Chest Pain similar to anginal pain; severe occipital headaches, particularly in the morning; polyuria; nocturia; fatigue; dizziness; epistaxis; dyspnea on exertion

2. Blood pressure consistently above 140/90, retinal hemorrhages and exudates, edema of extremities (indicative of right-sided heart failure)

3. Rise in systolic blood pressure from supine to standing position (indicative of essential hypertension)

DIAGNOSTIC TESTS

1. Routine tests are Urinalysis, serum Creatinine and BUN, ECG, lipid profile and FBS

2. Other labs include: Uric acid-Elevated serum uric acid, sodium and other electrolyte levels, 24 hour urine protein, Creatinine clearance and CXR.

3. CXR and ECG may reveal left ventricular hyoertrophy.

NURSING INTERVENTIONS

1. Record baseline blood pressure in three positions (lying, sitting, standing) and in both arms.

2. Continuously assess blood pressure and report any variables that relate to changes in blood pressure (positioning, restlessness).

3. Administer antihypertensive agents as ordered; monitor closely and assess for side effects. Medications may include diuretics, beta blockers, ACE inhibitors, Calcium channel blockers and vasodilators. 

4. Monitor intake and hourly outputs.

5. Provide client teaching and discharge planning concerning

a. Risk factor identification and development! Teach implementation of methods to modify them

· Advise weight reduction by caloric restriction of cholesterol and fats

· Instruct to restrict sodium in the diet, minimize alcohol and caffeine if possible. 

· Urge to stop smoking

· Encourage physical activity

· Promote teachings on relaxation techniques

b. Restricted sodium, kcal, cholesterol diet; include family in teaching 

c. Antihypertensive drug regimen

I) Names, actions, dosages, and side effects of prescribed medications

2) Take drugs at regular times and avoid omission of any doses

3) Never abruptly discontinue the drug therapy even if the symptoms subside

4) Supplement diet with potassium-rich foods if taking potassium-wasting diuretics. Diet should be low salt and lo fat.

5) Avoid hot baths, alcohol, or strenuous exercise within 3 hours of taking medications that cause vasodilation

d. Assist in the Development of a graduated exercise program

e. Emphasize the Importance of routine follow-up care

 HYPERTENSIVE CRISIS

· Monitor intravenous antihypertensive agents, assess BP and heart rate every 15 minutes

· Stay with the client

· Maintain bed rest with side rails up

· Assess for target organ damage- restlessness, confusion, somnolence, coma, seizure, blurred vision, and nausea and vomiting. These are signs of hypertensive encephalopathy.

MEDICAL MANAGEMENT

· Diet and weight reduction (restricted sodium, kcal, cholesterol)

· Life-style changes: alcohol moderation, exercise regime, cessation of smoking

· Antihypertensive drug therapy 

The Drugs employed to control hypertension can be classified as:

1. Diuretics

2. Beta-blockers

3. Alpha adrenergic blockers

4. Centrally acting sympatholytics

5. Calcium channel blockers

6. Angiotensin-converting enzyme inhibitors

7. Angiotensin II receptor blockers

8. Peripheral vasodilators

Aneurysms

· An aneurysm is a sac formed by dilation of an artery secondary to weakness and stretching of the arterial wall. The dilation may involve one or all layers of the arterial wall.
Classification
A. Fusiforrn: uniform spindle shape involving the entire circumference of the artery

B. Saccular: outpouching on one side only, affecting only part of the arterialcircumference

C. Dissecting: separation of the arterial wall layers to form a cavity that fills with blood

D. False: the vessel wall is disrupted, blood escapes into surrounding area but is held in place by surrounding tissue.

ANEURYSMAL PATHOPHYSIOLOGY

· There is damage to the medial layer of the vessel caused by congenital weakness, trauma or diseased process. The resulting pressure of the blood as the heart’s inadequate pumping action will lead to out pouching of the vascular wall- aneurysm

Thoracic Aortic Aneurysm

· Definition

· An aneurysm, usually fusiform or dissecting, in the descending, ascending, or transverse section of the thoracic aorta.

· Usually occurs in men ages 50—70

· CAUSED BY ARTERIOSCLEROSIS, INFECTION, SYPHILIS, HYPERTENSION

ASSESSMENT FINDINGS

1. Often asymptomatic in the early stage

2. Deep, diffuse chest pain; hoarseness; dysphagia; dyspnea

3. Pallor, diaphoresis, distended neck veins, edema of head and arms

DIAGNOSTIC TESTS

a. Aortography shows exact location of the aneurysm

b. X-rays: chest film reveals abnormal widening of aorta; abdominal film may show calcification within walls of aneurysm

NURSING INTERVENTIONS

1. Administer medication- usually antihypertensive medications

2. Prepare the client for serial ultrasonography

3. Assist in Surgery 
MEDICAL MANAGEMENT

 1. Control of underlying hypertension

  2.Surgery: resection of the aneurysm and replacement with a Teflon/Dacron graft; clients will need extracorporeal circulation (heart-lung machine).
Abdominal Aortic Aneurysm

· Most aneurysms of this type are saccular or dissecting and develop just below the renal arteries but above the iliac bifurcation.  Occur most often in men over age 60

· Etiologic caused by atherosclerosis, hypertension, trauma, syphilis, other types of infectious processes

· 60% of the patient with AAA are without symptoms. A feeling of “heart-beating” in the abdomen or an abdominal mass, presence of pulsatile mass in the middle part of the abdomen, and systolic bruit.
Medical management: 

· Surgical resection of the lesion and replacement with a graft (extracorporeal circulation not needed)

PERIPHERAL VASCULAR DISEASE

Peripheral Arterial Occlusive disease (PAOD)
· A chronic occlusive arterial disease that may affect the abdominal aorta or the lower extremities. The obstruction to blood flow with resultant ischemia usually affects the femoral, popliteal, aorta and iliac arteries.

· It is a form of atherosclerosis involving the occlusion of arteries. 

· Occurs most often in men ages 50—60

· Risk factors: cigarette smoking, hyperlipidemia, hypertension, and diabetes mellitus

PATHOPHYSIOLOGY
· The atherosclerosis deposited in the intimal layer of the peripheral vessels can reduce the peripheral blood flow to the legs. 

· If the legs are at rest, there will be less need for oxygen( no pain

· If the legs will undergo activities like walking and jogging, there will be increased workload, but with decreased flow, there will be muscle ischemia and anaerobic metabolism causing the pain

· If left, the chronic ischemia can cause muscle atrophy and necrosis with gangrene.

ASSESSMENT FINDINGS

1. Pain, intermittent claudication – this calf muscle pain is reproduced with same degree with each leg activity. Rest can alleviated intermittent claudication. There can be numbness or tingling of the toes

2. Pallor after 1—2 minutes of elevating feet, and dependent hyperemia/rubor when the legs are placed down.

3. diminished or absent dorsalis pedis, posterior tibia! and femoral pulses; trophic changes in the nails such as dryness, scaling, thinning of skin, absent hair growth; shiny, taut skin with hair loss on lower legs

4. The SIX P’s of arterial occlusion are the following: Pain, Paresthesias, Poikilothermia, Paralysis, pallor and Pulselessness

DIAGNOSTIC TESTS
a. Oscillometry may reveal decrease in pulse volume

b. Doppler ultrasound reveals decreased blood flow through affected vessels

c. Angiography confirms the diagnosis when it reveals location and extent of obstructive process

d.Elevated serum triglycerides; sodium

NURSING INTERVENTIONS

1. Encourage slow, progressive physical activity (out of bed at least 3—4 times/day, walking 2 times/day).

2. Administer medications as ordered. These can be vasodilators, anticoagulants, antiplatelets and thrombolytics. 

3. Assess for sensory function and trophic changes.

4. Protect client from injury. Institute proper positioning by allowing the leg on a dependent position in relation to the heart to improve peripheral blood flow. Avoid raising the client’s feet above the heart level, unless specifically prescribed

5. Provide client teaching and discharge planning concerning

a. Restricted calories, low-saturated-fat diet; include family in care

b. Importance of continuing with established exercise program

c. Measures to reduce stress (relaxation techniques, biofeedback)

d. Importance of avoiding smoking, constrictive clothing, standing in any position for a long time, injury

e. Importance of foot care, immediately taking care of cuts, wounds, injuries

6. Promote vasodilation

· Provide insulating warmth with gloves and socks

· Keep room temperature comfortably warm

· Never apply direct heat source to the extremities

· Teach patient to avoid vasoconstrictive agents like nicotine from smoking.

· Tech to avoid constricting garments such as knee-high stockings

7.Prepare client for surgery if necessary.

Medical management 

1 Drug therapy

a. Vasodilators: papaverine, isoxsuprine HCI (Vasodilan), nylidrin HC (Arlidin), nicotinyl alcohol (Roniacol), cyclandelate (Cyclospasmol), tolazoline HCI (Priscoline) to improve arterial circulation; effectiveness questionable

b. Analgesics to relieve ischemic pain

c. Anticoagulants to prevent thrombus formation

d. Lipid-reducing drug: cholestyramine (Questran), colestipol HCI (Cholestid), dextrothyroxine sodium (Choloxin), clofibrate (Atromid-S), gemfibrozil (Lopid), niacin

2. Surgery: bypass grafting, endarterectomy, balloon catheter dilation; lumbar sympathectomy (to increase blood flow), amputation may be necessary

Thromboangitis Obliterans (Buerger’s Disease)

· Acute, inflammatory disorder affecting medium and smaller arteries and veins of the lower extremities. Occurs as focal, obstructive process; results in occlusion of a vessel with subsequent development of collateral circulation. Most often affects men ages 25—40

· Disease is idiopathic

· Most important factor: high incidence among smokers.

ASSESSMENT FINDINGS

· Intermittent INSTEP claudication

· Sensitivity to cold

· Decreased or absent peripheral pulses (posterior tibial and dorsalis pedis), trophic changes, ulceration and gangrene (advanced)

· Reddish discoloration of the affected leg

DIAGNOSTIC TESTS:

· Same as in PAOD- DUPLEX scan, angiography

· Increased WBC because of the inflammatory nature of the disease

NURSING INTERVENTIONS

1. Prepare client for surgery.

2. Provide client teaching and discharge planning concerning

a. Drug regimen (vasodilators, anticoagulants, analgesics) to include names, dosages, frequency, and side effects

b. Need to avoid trauma to the affected extremity

c. Need to maintain warmth, especially in cold weather

d. Importance of stopping smoking.

Raynaud’s Phenomenon

· Intermittent episode of arterial spasms, most frequently involving the finger. This condition most often affects women between the teenage years and age 40
· Cause unknown

· Predisposing factors: collagen diseases (systemic lupus erythematosus, rheumatoid arthritis), trauma (e.g., from typing, piano playing, operating a chain saw)

ASSESSMENT FINDINGS
1. Coldness, numbness, tingling in one or more digits; pain (usually precipitated by exposure to cold, emotional upsets, tobacco use)

2. RAYNAUD’S PHENOMENON- Intermittent color changes (pallor, cyanosis, rubor); The change in color is from WHITE (due to vasospastic occlusion) to BLUE (due to the presence of the unoxygenated blood in the area) then to RED (due to re-flow and intense hyperemia)

3. Small ulcerations and gangrene at tips of digits (advanced) 

NURSING INTERVENTIONS

1. Provide client teaching concerning

a. Importance of stopping smoking

b. Need to maintain warmth, especially in cold weather. 

c. Need to use gloves when handling cold objects/opening freezer or refrigerator door

d. Drug regimen- Calcium channel blockers to prevent vasospasms.

Medical management: 

· Vasodilators, catecholamine depleting antihypertensive drugs (reserpine, guanethidine monosulfate (Ismelin) )

VENOUS DISORDERS

Deep Vein Thrombophlebitis

· Inflammation of the vessel wall with formation of a blood clot (thrombus); may affect superficial or deep veins leading rto venous insufficiency. 

· Most frequent veins affected are the LOWER Extremity veins= saphenous, femoral, and popliteal.

· Can result in damage to the surrounding tissues, ischemia, and necrosis.

· PULMONARY THROMBOEMBOLISM is a very serious complication!

· Risk factors: 

· Venous stasis- conditions contributing to venous stasis include surgery, obesity, pregnancy, CHF and immobility

· Hypercoagulability- conditions associate with hypercoagulability include malignant neoplasms, dehydration, blood dyscrasias and oral contraceptive use

· Venous wall injury- constriction of the leg due to garters, straps or trauma to lower extremities that may cause injury to venous walls.

· Obesity, CHF, prolonged immobility, MI, pregnancy, oral contraceptives, trauma, sepsis, smoking, dehydration, severe anemias, venous cannulation, complication of surgery

PATHOPHYSIOLOGY

· A clot forms when the platelets adhere to the lining of the injured veins. The platelets will release chemicals to initiate platelet aggregation then clot formation.

· As the clot grows in size, it will block or obstruct the vein and prevent venous drainage from the area distal to the site. 

· The clot may dislodge and travel to the circulation and may lodge in the pulmonary artery causing pulmonary embolism.

ASSESSMENT FINDINGS

1. Pain in the affected extremity

2. Superficial vein: tenderness, redness, and indurations along course of the vein

3. Deep vein: swelling, venous distension of limb, tenderness over involved vein, and cyanosis.

4.Positive Homan’s sign- Pain on the calf muscle when the patient‘s leg is DORSIFLEXED. This is due to the stretching of the inflamed veins.

5.Low-grade fever

6. Edema of the leg

 DIAGNOSTIC TESTS

· Venography (phlebography): increased uptake of radioactive material

· Doppler ultrasonography: impairment of blood flow ahead of thrombus

· Venous pressure measurements: high in affected limb until collateral circulation is developed

· Elevated WBC and ESR

NURSING INTERVENTIONS

1. Provide bed rest, elevating involved extremity to increase venous return and decrease edema.

2. Apply continuous warm, moist soaks to decrease lymphatic congestion.

3. Administer anticoagulants as ordered

a. Heparin

(1) Monitor PTT; dosage should be adjusted to keep PTT between 1.5—2.5 times normal control level.

(2) Use infusion pump to administer IV heparin.

(3) Ensure proper injection technique.

(a) Use 26- or 27-gauge syringe with ½— 5 needle, inject into fatty layer of abdomen above iliac crest.

(b) Avoid injecting within 2 inches of umbilicus.

(c) Insert needle at 90° to skin.

(d) Do not withdraw plunger to assess blood return.

(e) Apply gentle pressure after removal of needle, avoid massage.

(4) Assess for increased bleeding tendencies (hematuria; hematemesis; bleeding gums; petechiae of soft palate, conjunctiva, retina; ecchymoses, epistaxis, bloody sputum, melena) and instruct patient to observe for and report these.

(5) Have antidote (protamine sulfate) available:

(6) Instruct client to avoid aspirin, antihistamines, and cough preparations containing glyceryl guaiacolate, and to obtain physician’s permission before using other OTC drugs.

b. Warfarin (Coumadin)

1)
Assess PT daily; dosage should be adjusted to maintain PT at 1.5-2.5 times normal control level.

2)
Obtain careful medication history (there are many drug-drug interactions).

3)
Advise client to withhold dose and notify physician immediately if bleeding or signs of bleeding occur (see Heparin, above).

4)
Instruct client to use a soft toothbrush and to floss gently.

5)
Have antidote (vitamin K) available.

6)
Alert client to factors that may affect the anticoagulant response (high-fat diet or sudden increases in vitamin K-rich foods). 

4. Assess vital signs every 4 hours.

5. Monitor for chest pain or shortness of breath (possible pulmonary embolism).

6. Measure thighs, calves, ankles, and instep every morning.

7. Provide client teaching and discharge planning concerning

a. Need to avoid standing, sitting for long periods; constrictive clothing; crossing legs at the knees; smoking; oral contraceptives

b. Importance of adequate hydration to prevent hypercoagulability

c. Use of elastic stockings when ambulatory

d. Importance of planned rest periods with elevation of the feet

e. Drug regimen

f. Plan for exercise/activity

1) Begin with dorsiflexion of the feet while sitting or lying down

2) Swim several times weekly

3) Gradually increase walking distance

g. Weight reduction if obese

After surgery:

· Encourage deep breathing exercises, early ambulation to promote venous return, use of anti-embolic stockings, elevate the foot of the bed while patient is sleeping to aid in venous return

MEDICAL MANAGEMENT

1. Anticoagulant therapy

a. Heparin

1) Blocks conversion of prothrombin to thrombin and reduces formation or extension of thrombus. The PTT (activated thromboplastin time) is monitored.

2) Side effects: spontaneous bleeding, injection site reactions, ecchymoses, tissue irritation and sloughing, reversible transient alopecia, cyanosis, pain in arms or legs, thrombocytopenia

b. Warfarin (coumadin)

1) Blocks prothrombin synthesis by interfering with vitamin K synthesis, The PT (prothrombin time is monitored)

2) Side effects

a) GI: anorexia, nausea and vomiting, diarrhea, stomatitis

b) Hypersensitivity: dermatitis, urticaria, pruritus, fever

c) Other: transient hair loss, burning sensation of feet, bleeding complications

2. Surgery

a. Vein ligation and stripping

b. Venous thrombectomy: removal of a clot in the iliofemoral region

c. Plication of the inferior vena cava: insertion of an umbrella-like prosthesis into the lumen of the vena cava to filter incoming clots

Varicose Veins

· Dilated veins that occur most often in the lower extremities and trunk. As the vessel dilates, the valves become stretched and incompetent with resultant venous pooling/edema. Most common between ages 30 and 50

· Predisposing factor: congenital weakness of the veins, thrombophlebitis, pregnancy, obesity, heart disease

ASSESSMENT FINDINGS

1. Pain after prolonged standing (relieved by elevation)

2. Swollen, dilated, tortuous skin veins

3. Leg heaviness and dependent edema

DIAGNOSTIC TESTS
a. Trendelenburg test: varicose veins distend very quickly (less than 35 seconds)

b. Doppler ultrasound: decreased or no blood flow heard after calf or thigh compression

c. Duplex scan

NURSING INTERVENTIONS

1. Elevate legs above heart level.

2. Measure circumference of ankle and calf daily.

3. Apply anti-embolic stockings

4.  Provide adequate rest. Instruct to avoid prolonged standing, sitting and to change position frequently

5. Prepare client for vein ligation, if necessary.

a. Provide routine pre-op care.

b. In addition to routine post-op care

1) Keep affected extremity elevated above the level of the heart to prevent edema.

2) Apply elastic bandages and stockings, which should be removed every 8 hours for short periods and reapplied.

3) Assist out of bed within 24 hours.  Ensuring that elastic stockings are applied.

4) Assess for increased bleeding, particularly in the groin area.

6. Provide client ‘teaching and discharge planning: same as for thrombophlebitis

MEDICAL MANAGEMENT

· Vein ligation (involves ligating the saphenous vein where it joins the femoral vein and stripping the saphenous vein system from groin to ankle),

THE HEMATOLOGIC SYSTEM

OVERVIEW OF ANATOMY AND PHYSIOLOGY

The structures of the hematologic or hematopoietic system include the blood, blood vessels, and blood-forming organs (bone marrow, spleen, liver, lymph nodes, and thymus gland). The major Function of blood is to carry necessary materials (oxygen, nutrients) to cells and to remove carbon dioxide and metabolic waste products. The hematologic system also plays an important role in hormone transport, the inflammatory and immune responses, temperature regulation, flu id-electrolyte balance, and acid-base balance.

 The whole blood consists of formed elements suspended in the plasma (the fluid portion). Usually, the adult total blood is about 5-6 liters. That is around 8% of the total body WEIGHT.

Bone Marrow

· Blood forming substance contained in the spongy bones.

· Contained inside all bones, occupies interior of spongy bones and center of long bones; collectively one of the largest organs of the body (4%—5% of total body weight)

·  Primary function is hematopoiesis (the formation of blood cells)

· Two kinds of bone marrow: red and yellow

1. Red (functioning) marrow

a. Carries out hematopoiesis; production site of erythroid, myeloid, 

and thrombocytic components of blood; one source of lymphocytes and macrophages

 b. Found in ribs, vertebral column, other flat bones

2. Yellow marrow: red marrow that has changed to fat; found in long 

bones; does not contribute to hematopoiesis

· All blood cells start as stem cells in the bone marrow; these mature into the 

different, specific types of cells, collectively referred to as formed elements of blood or blood components: erythrocytes, leukocyte and thrombocytes.

Spleen

A. Largest lymphatic organ: functions as blood filtration system and reservoir

B. Vascular, bean shaped; lies beneath the diaphragm, behind and to the left of 

the stomach; composed of a fibrous tissue capsule surrounding a network of fiber

C. Contains two types of pulp

I. Red pulp: located between the fibrous strands, composed of RBCs, 

WBCs, and macrophages

2. White pulp: scattered throughout the red pulp, produces lympbocytes 

and sequesters lymphocytes, macrophages, and antigens.

D. 1%—2% of red cell mass or 200 cc blood/minute stored in spleen; blood 

comes via the splenic artery to the pulp for cleansing, then passes into splenic venules that are lined with phagocytic cells, and finally to the splenic vein to the liver.

E. Important hematopoietic site in fetus; postnatally produces lymphocytes and 

monocytes

F. Important in phagocytosis; removes misshapen erythrocytes, unwanted parts 

of erythrocytes

G. Also involved in antibody production by plasma cells and iron metabolism (iron 

released from Hgb portion of destroyed erythrocytes returned to bone marrow)

H. In the adult, functions of the spleen can be taken over by the 

reticuloendothelial system.

Liver

A. Involved in bile production (via erythrocyte destruction and bilirubin production) 

and erythropoiesis (during fetal life and when bone marrow’production is insufficient).

B. Kupffer cells of liver have reticuloendothelial function as histiocytes; 

phagocytic activity and iron storage.

C. Liver also involved in synthesis of clotting factors, synthesis of antithrombins.

Blood

A. Composed of plasma (55%) and cellular components (45%)

B. Hematocrit

1. Reflects portion of blood composed of red blood cells

2. Centrifugation of blood results in separation into top layer of plasma, 

middle layer of leukocytes and platelets, and bottom layer of erythrocytes.

3. Majority of formed elements is erythrocytes;

volume of leukocytes and platelets is negligible.

C. Distribution

1. 1300 cc in pulmonary circulation

a. 400 cc arterial

b. .60 cc capillary

c. 840 cc venous 

2. 3000 c in systemic circulation

a. 550 cc arterial 

b. 300 cc capillary 

c. 2l50ccvenous

Plasma

A. Liquid part of blood; yellow in color because of pigments

B Consists of serum (liquid portion of plasma) and fibrinogen

C. Contains plasma proteins such as albumin, serum globulins, fibrinogen, 

prothrombin, plasminogen

1. Albumin: largest of plasma proteins, involved in regulation of intravascular 

plasma volume and maintenance of osmotic pressure

2. Serum globulins: alpha, beta, gamma

a. Alpha: role in transport of steroids, lipids, bilirubin

b. Beta: role in transport of iron and copper

c. Gamma: role in immune response, function of antibodies

3. Fibrinogen, prothrombin, plasminogen  

Cellular Components
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Cellular components or formed elements of blood are erythrocytes, red blood cells (RBCs), which are responsible for oxygen transport; leukocytes (white blood cells) which play a major role in defense against microorganisms; and thrombocytes (platelets), which function in hemostasis.

A. Erythrocytes

1. Bioconcave disc shape, no nucleus, chiefly sacs of hemoglobin

2. Cell membrane is highly diffusible to 02 and CO

3. RBCs are responsible for oxygen transport via hemoglobin (Hgb)

a. Two portions: iron carried on heme portion; second portion is 

protein

b. Normal blood contains 12—18 g Hgb/100 cc blood; higher (14-18 

g) in men than in women (12—14 g)

4. Production

a. Start in bone marrow as stem cells, released as reticulocytes 

(immature cells), mature into erythrocytes

b. Erythropoietin stimulates differentiation; produced by kidneys 

and stimulated by hypoxia

c. Iron, vitamin B folic acid, pyridoxine (vitamin B and other factors 

required for erythropoiesis

5. Hemolysis (destruction)

a. Average life span 120 days

b. Immature. RBCs destroyed in either bone marrow or other 

reticuloendothelial organs (blood connective tissue, spleen, liver, lungs, and lymph nodes)

c. Mature cells removed chiefly by liver and spleen

d. Bilirubin: byproduct of Hgb released when RBCs destroyed, 

excreted in bile

e. Iron: freed from Hgb during bilirubin formation; transported to 

bone marrow via transferrin and rec!aimed for new Hgb 

production

f. Premature destruction: may be caused by RBC membrane 

abnormalities, Hgb abnormalities, extrinsic physical factors 

(such as the enzyme defects found in G6PD)

g. Normal age RBCs may be destroyed by gross damage as in 

trauma or extravascular

hemolysis (in spleen, liver, bone marrow)

B. Leukocytes: granulocytes and mononuclear cells:

involved in protection from bacteria and other foreign substances

1. Granulocytes: eosinophils, basophils, and neutrophils

a. Eosinophils: involved in phagocytosis and allergic reactions

b. Basophils: involved in prevention of clotting in microcirculation and allergic 

reactions

c. Eosinophils and basophils are reservoirs of histamine, serotonin, and heparin

d. Neutrophils: involved in short-term phagocytosis

1) mature neutrophils: polymorphonuclear leukocytes

2) immature neutrophils: band cells (bacterial infection usually produces 

increased numbers of band cells)

2. Mononuclear cells: monocytes and lymphocytes: large nucleated cells

a. Monocytes: involved in long-term phagocytosis; play a 

role in immune response

1) largest leukocyte

2) produced by bone marrow: give rise to histiocytes  (Kupffer cells of. liver), 

macrophages, and other components of reticuloendothelial system

b. Lymphocytes: immune. cells; produce substances against 

foreign cells; produced primarily in lymph tissue (B 

cells) and thymus (T cells) 

C. Thrombocytes (platelets)

1. Fragments of megakaryocytes formed in bone marrow

2. Production regulated by thrombopoietin

3. Essential factor in coagulation via adhesion, aggregation, and plug formation

4. Release substances involved in coagulation

Blood Groups

A. Erythrocytes carry antigens, which determine the different blood groups.

B. Blood-typing systems are based on the many possible antigens, but the most 

important are the antigens of the ABO and Rh blood groups because they are most likely to be involved in transfusion reactions.

1. ABO typing

a. Antigens of system are labeled A and B.

b. Absence of both antigens results in type 0 blood.

c. Presence of both antigens is type AB.

d. Presence of either A or B results in type A and type B 

respectively.

e. Nearly half the population is type 0, the universal donor.

f. Antibodies are automatically formed against the ABO antigens 

not on person’s own RBCs; transfusion with mismatched or incompatible blood results in a transfusion reaction.

2., Rh typing

a. Identifies presence or absence of Rh antigen (Rh positive or Rh 

negative).

b. Anti-Rh antibodies not automatically formed in Rh-negative 

person, but if Rh-positive blood is given, antibody formation 

starts and a second exposure to Rh antigen will trigger a transfusion reaction.

c. Important for Rh-negative woman carying Rh-positive baby; first 

pregnancy not affected, but in a subsequent pregnancy with an Rh-positive baby, mother’s antibodies attack baby’s RBCs

Blood Coagulation

Conversion of fluid blood to a solid clot to reduce blood loss when blood vessels are ruptured

Clotting Factors:

I
Fibrinogen

II
Prothrombin

III
Tissue thromboplastin

IV
Calcium

V
Labile

VII
Stable factor

VIII
Antihemophilic factor

IX
Christmas factor

X
Stuart- Power factor

Xl
Plasma thromboplastin (antecedent)

XII
Hageman factor

XIII
Fibrin-stabilizing factor

A. Systems that initiate clotting

1. intrinsic system: initiated by contact activation following endothelial 

injury (“intrinsic” to vessel itself)

a. Factor XII initiates as contact made between damaged vessel 

and plasma protein

b. Factors VIII, IX, and XI activated

2. Extrinsic system

a. Initiated by tissue thromboplastins, released from injured vessels 

(“extrinsic” to vessel)

b. Factor V activated

B: Common pathway: activated by either intrinsic or extrinsic pathways

1. Platelet factor 3 (PF3) and calcium react with factors X and V.

2. Prothrombin converted to thrombin via tbromboplastin.

3. Thrombin acts on fibrinogen, forming soluble fibrin.

4. Soluble fibrin polymerized by factor XIII to produce a stable, insoluble 

fibrin clot.

C. Clot resolution: take place via fibrinolytic system by plasmin and proteolytic 

enzymes; clot dissolves as tissue repairs.


[image: image4.png]Bachmann's bundle
finteratricl froxt)

Sinatrial aods

taiddle
Wiranodat [ Anterior

Atrigveatriculor bundle
tracts

Posterior Common left bundie branch

Left posterior fascicle

Left posterior papiiary

Bundle of His musde

Right bundle broneh Left anterior foscicle

Purkine's tbers




DISORDERS OF THE HEMATOLOGIC SYSTEM

RED BLOOD CELL DISODERS

ANEMIA
· A clinical condition characterized by a decrease in the hemoglobin content of the blood or a decrease in the red blood cell mass.

· This is classified based on morphology of the RBC (like microcytic, macrocytic and normocytic), degree of hemoglogbin level (hypochromic, normochromic), Nutritonal deficiency (Iron deficiency, Vitamin B12 deficiency and Folic acid deficiency, and pathology (hemolytic, genetic/hereditary, immune, chronic disease, and renal disease)

Etiologic Factors:

· Anemia can result from three common factors:

· Bleeding

· Increased RBC destruction

· Decreased RBC production

MICROCYTIC ANEMIA (Low Mean Corpuscular Volume )
· Iron deficiency 

· Anemia of chronic disease (can also be normocytic) 

· Sideroblastic 

· Thalassemia 

MACROCYTIC ANEMIA(High Mean corpuscular volume)
· Vitamin B12 deficiency 

· Folate/folic acid deficiency 

· Alcohol 

· Drug toxicity

NORMOCYTIC ANEMIA(Normal MCV)
· Hemolytic anemia

· Aplastic anemia

Quick Laboratory Assessment

Iron Studies:
· Iron deficiency: low ferritin, high iron binding capacity 

· Chronic disease: high ferritin, low iron binding capacity 

· Sideroblastic: high serum iron 

· Thalassemia: normal iron studies 

Most accurate diagnostic test:

· Iron deficiency:High red cell distribution of width (RDW)
· Sideroblastic :Prussian blue stain for ringed sideroblasts
· Thalassemia:Hemoglobin electrophoresis
Best Therapy:

· Iron deficiency: Iron replacement, Ferrous sulfate tablets 

· Chronic disease: Correct the underlying disease 

· Sideroblastic: Pyridoxine

· Thalassemia:No therapy , Blood transfusion
Iron-Deficiency Anemia
· Chronic microcytic, hypochromic anemia caused by either inadequate absorption or excessive loss of iron

·  Acute or chronic bleeding principal cause in adults (chiefly from trauma, excessive menses, and Gl bleeding)

· May also be caused by inadequate intake of iron- rich foods or by inadequate absorption of iron (from chronic diarrhea malabsorption syndromes, high cereal-product intake with low animal protein ingestion, partial or complete gastrectomy, pica)

· Incidence related to geographic location, economic class, age group, and sex

a. More common in developing countries and tropical zones (blood-sucking parasites)

b. Women between ages 15—45 and children affected more frequently, as are the poor

5. In iron-deficiency states, iron stores are depleted first, followed by a reduction in Hgb formation.

PATHOPHYSIOLOGY

· Chronic blood loss, insufficient/decreased dietary intake, impaired intestinal absorption of iron ( causes depletion of body stores of iron and transferring/ferritin( leading to iron deficiency( decreased production of hemoglobin( carrying capacity of hemoglobin( decreased oxygen concentration( tissue hypoxia

Assessment findings

· These signs and symptoms reflect the decreased oxygenation of the body tissues. The compensation is by mobilizing the cardio-pulmonary mechanisms. These are also manifestation of the many anemias:
a) Mild cases usually asymptomatic

b) Susceptibility to fatigue

c) Tachycardia, angina pectoris or CHF (high output failure)

d) Palpitations, dizziness, lightheadedness and cold sensitivity

e) Brittleness of hair and nails; pallor

f) Dysphagia, stomatitis, and atrophic glossitis

g) Dyspnea, weakness

h) Feeling/sensation of cold

i) Angular cheilosis and fissuring of the angel of mouth; smooth, sore tongue

j) Spoon shaped, brittle mails

k) PICA- craving to consume unusual, inedible substances such as clay

Laboratory findings: CBC, iron studies and bone marrow aspiration

1. RBCs small (microcytic) and pale (hypochromic), devoid of pigment

2. Hgb markedly decreased

3. Hct moderately decreased

4. Serum iron markedly decreased

5. High total iron-binding capacity

6. Hemosiderin absent from bone marrow

7. Serum ferritin decreased

8. Reticulocyte count decreased

Nursing interventions

(1) Monitor for signs and symptoms of bleeding= in the stool, urine, and gastric contents.

(2) Patients with anemia fatigue easily because of decreased oxygenation of cells.  Provide for adequate rest: plan activities so as not to overtire.

(3) Provide a thorough explanation of all diagnostic tests used to determine sources of possible bleeding (helps allay anxiety and ensure cooperation).

(4) Administer iron preparations as ordered. There are Enteral preparation and parenteral preparations:

· Oral iron preparations: Ferrous sulfate, ferrous gluconate; route of choice

1) Give following meals or a snack, 1-2 hours before meals

2) Dilute liquid preparations well and administer using a straw to prevent staining teeth.

3) When possible administer with orange juice as vitamin C (ascorbic acid) enhances iron absorption.

4) Warn clients that iron preparations will change stool color and consistency (dark and tarry) and may cause constipation.

· Parenteral: Iron Dextran= used in clients intolerant to oral preparations, who are noncompliant with therapy, or who have continuing blood losses.

1) Use one needle to withdraw and another to administer iron preparations, as tissue staining and irritation are a problem.

2) Use the Z-track injection technique to prevent leakage into tissues  

3) Do not massage injection site but encourage ambulation as this will enhance absorption; advise against vigorous exercise and constricting garments.

4) Observe for local signs of complications: pain at the injection site, development of sterile abscesses, lymphadenitis as well as fever, headache, urticaria, hypotension, or anaphylactic shock.

5. Provide dietary teaching regarding foods high in iron.

· Organ meats, cooked white beans, leafy vegetables, raisins and molasses

6. Encourage ingestion of roughage and increase fluid intake to prevent constipation if oral iron preparations are being taken.

7. Treat the underlying cause of the IDA

8. Advise patient to avoid tea, coffee because they contain tannates that may hinder iron absorption

MACROCYTIC ANEMIA (High MCV)
Best initial test:

· Vitamin B12 deficiency:hypersegmented neutrophils and a low B12 level
· Folate deficiency: hypersegmented neutrophils and a low folate level 

· Alcohol/Drug toxicity: hypersegmented neutrophils and to exclude the B12 and folate deficiency
Best therapy:
· B12 deficiency: Replace the B12 

· Folate deficiency: Replace the folate
· Pernicious anemia- lifetime injection of vitamin B12 

· Drug/Alcohol toxicity: Stop the drug/alcohol 

Pernicious Anemia
· Chronic progressive, macrocytic anemia caused by a deficiency of intrinsic factor; the result is abnormally large erythrocytes and hypochlorhydria (a deficiency of hydrochloric acid in gastric secretions)

· Characterized by neurologic and Gl symptoms; death usually results if untreated Usually occurs in men and women over age 50, with an increase in blue-eyed persons of Scandinavian descent

 Pathophysiology
· The parietal cells of the stomach secrete both the hydrochloric acid and intrinsic factor.

· Intrinsic factor is necessary for the absorption of vitamin B into the small intestine, specifically the terminal ileum. Lack of intrinsic factor is caused by gastric mucosal atrophy ( heredity, prolonged iron deficiency, or an autoimmune disorder); It can also result in clients who have had a total gastrectomy if vitamin B not administered and ileum surgery/resection.

· B deficiency diminishes DNA synthesis, which results in defective maturation of cells (particularly rapidly dividing cells such as blood cells and GI tract cells).

· B deficiency can alter structure and function of peripheral nerves spinal cord, and the brain.

ASSESSMENT FINDINGS

1. Weakness, pallor, dyspnea, palpitations, fatigue

2. GI symptoms: sore mouth; smooth, beefy, red magenta tongue; 

weight loss; dyspepsia; constipation or diarrhea; jaundice

3.CNS symptoms; tingling, paresthesias of hands and feet, paralysis, depression, psychosis

LABORATORY TESTS

· Erythrocyte count decreased

· Blood smear: oval, macrocytic erythrocytes with a proportionate amount of Hgb

· Bone marrow

1) Increased megaloblasts (abnormal erythrocytes)

2) Few normoblasts or maturing erythrocytes

3) Defective leukocyte maturation

· Bilirubin (indirect): elevated unconjugated fraction

·  Serum LDH elevated

·  Positive Schilling test

1) Measures absorption of radioactive vitamin B both before and after parenteral administration of intrinsic factor

2) Definitive test for pernicious anemia

3) Used to detect lack of intrinsic factor

· Gastric analysis: (ACHLORRYDIA) decreased free hydrochloric acid

· Positive intrinsiv factor antibody test

· Large numbers of reticulocytes in the blood following parenteral vitamin B administration

NURSING INTERVENTIONS

1. Promote client safety- ensure assisted ambulation, assessment of neurological status, physical and occupational therapy

2. Stress the importance of lifelong injection of Vitamin B12 IM monthly. The dose is usually 1000 micrograms

3. Provide a nutritious diet high in iron, protein, and vitamins (fish, meat, milk/milk products, and eggs).

4. Provide soft, bland and small-servings of food and avoid highly seasoned, coarse, or very hot foods if client has mouth sores.

5. Provide mouth care before and after meals using a soft toothbrush and nonirritating rinses.

6. Bed rest may be necessary if anemia is severe.

7. Instruct the client to avoid handling items, which are excessively hot and cold.

8.  Provide client teaching and discharge planning concerning

a. Dietary instruction

b. Importance of lifelong vitamin B therapy

c. Rehabilitation and physical therapy for neurological deficits, as well as instruction regarding safety

MEDICAL MANAGEMENT
1. Drug therapy

a. Vitamin B injections: monthly maintenance

b. Iron preparations (if Hgb level inadequate to meet increased numbers of erythrocytes)

c. Folic acid

· Reverses anemia and GI symptoms but may intensify neurological symptoms. This may be safe if given in small amounts in addition to vitamin B12

2. Transfusion therapy


MEGALOBLASTIC ANEMIA: Vitamin B12 AND  FOLIC ACID DEFICIENCY

· A slowly progressive, megaloblastic anemia characterized by the production and peripheral proliferation of large, immature and dysfunctional RBC

·   Etiological factors for folic acid DEFIEIDCNCY

· Inadequate intake of uncooked vegetables, fruit

· Prolonged TPN administration

· Impaired absorption of folic acid in the upper jejunum

· Conditions that may require increased requirements for folic acid- pregnancy, alcoholism and hemolytic anemias

· Etiologic Factors for Vitamin B12 deficiency

· Strict vegetarian diet (Vitamin B12 is only obtained from animal sources)

· Inadequate intake of Vitamin B12

· Alcoholism

· Impaired absorption in cases of diseases like celiac sprue, bowel resection 

PATHOPHYSIOLOGY

· The two vitamins- B12 and Folic acid are necessary for normal synthesis of the DNA in hematpoiesis

· If there is deficiency of the vitamins, the erythropoiesis becomes impaired due to the inability to produce DNA

· DNA and nuclear development is arrested

· However, the cytoplasm continues to mature and enlarges. With resultant increase in surface area

· The other blood forming cells also develop abnormally

ASSESSMENT

· Pallor, generalized weakness, increased fatigability, headache, irritability, anorexia and shortness of breath

· Diarrhea

· Paresthesia

· Smooth and sore tongue

· Impaired coordination

· Confusion and behavioral changes

· The Vitamin B12 deficiency megaloblastic anemia has the neurological symptoms, while the folic acid deficiency megaloblastic anemia has mild to none

LABORATORY FINDINGS

· Serum levels of folic acid and Vitamin B12 are decreased
· CBC reveals increased MCV
· Peripheral blood smear shows marked variations in size and shape of cells and a variable number of abnormally LARGE cells with normal hemoglobin content.

· The WBC can be seen with hypersegmented and large nuclei

· Schilling’s test may reveal impaired Vitamin B12 absorption

NURSING INTERVENTION

1. Administer prescribed medications- this may include folic acid supplements and Vitamin B12 therapy. Folic acid may be given orally in the range of 1-5 mg/day. 

2. Provide clients with foods rich in folic acid and vitamin B12. Vitamin B12 is obtained from animal sources like eggs, and organ meats. Folic acid can be obtained from legumes, nuts, green leafy vegetables, oranges, liver, whole grain products and wheat germ.

3. Emphasize the importance of good oral hygiene, Advise the use of soft toothbrush and mild mouthwash

4. Provide safety measures to manage the neurological dysfunction associated with vitamin B12 deficiency: - ensure assisted ambulation, assessment of neurological status, physical and occupational therapy

NORMOCYTIC ANEMIA (Normal MCV)
Clues in the history which will tell you the type of hemolytic anemia:  

· Autoimmune: Lupus, lymphoma, leukemia, rheumatoid arthritis, viral infections, penicillin or quinidine use 

· Glucose 6 phosphate dehydrogenase deficiency (G6PD): Very sudden onset, current infection, oxidant stress from drugs (eg, dapsone, primaquine, or sulfa) or fava bean ingestion 

· Paroxysmal nocturnal hemoglobinuria (PNH): Dark morning urine, major 

venous thrombosis such as the portal vein 

· Hemolytic uremic syndrome (HUS): Renal failure and thrombocytopenia 

· Thrombotic thrombocytopenic purpura (TTP): Renal failure and 

thrombocytopenia and neurological symptoms and fever 

· Hereditary spherocytosis: Splenomegaly

Most specific tests:
· Autoimmune: Coombs test 

· G6PD: G6PD level 

· PNH: Sugar-water and Ham’s test 

· HUS: Finding renal failure and thrombocytopenia with hemolysis; no 

specific test 

· TTP:Finding renal failure, thrombocytopenia, and neurological symptoms and fever with hemolysis; no specific test 

· Hereditary spherocytosis:Spherocytes on the smear AND an osmotic 

fragility test 

Best intitial therapy and most definitive therapy:

· Autoimmune: Initially, steroids; with life-threatening hemolysis, IV immunoglobulin; recurrent, splenectomy 

· G6PD:Avoid the oxidant stress 

· PNH:Steroids 

· HUS:Initially, spontaneous resolution; with life-threatening disease, plasmapheresis 

· TTP:Plasmapheresis 

· Hereditary spherocytosis:Splenectomy 

Hemolytlc Anemia
· A category of diseases in which there is an increased rate of RBC destruction. It may be congenital or acquired.

a. Congenital: includes hereditary spherocytosis, G6PD deficiency, 

sickle cell anemia, thalassemia 

b. Acquired: includes transfusion incompatibilities, thrombotic 

thrombocytopenic purpura, disseminated intravascular clotting, spur cell anemia

· In majority of cases the cause often unknown, but erythrocyte life span is shortened and hemolysis occurs at a rate that the bone marrow cannot compensate for. The degree of anemia is determined by the lag between erythrocyte hemolysis and the rate of bone marrow erythropoiesis.

· Diagnosis is based on laboratory evidence of an increased rate of erythrocyte destruction and a corresponding compensatory effort by bone marrow to increase production.

 ASSESSMENT FINDINGS

1. Clinical manifestations vary depending on severity of anemia and the rate of onset 

2. Pallor, scleral icterus, and slight jaundice (chronic)

3. Chills, fever, irritability, precordial spasm, and pain (acute)

4. Abdominal pain and nausea, vomiting, diarrhea, melena

5. Hematuria, marked jaundice, and dyspnea

6. Splenomegaly and symptoms of cholelithiasis, hepatomegaly

LABORATORY TESTS

1. Hgb and hct decreased

2. Reticulocyte count elevated (compensatory)

3. Coombs’ test (direct): positive if autoimmune features present

4. Bilirubin (indirect): elevated unconjugated fraction

NURSING INTERVENTIONS

1. Monitor for signs and symptoms of hypoxia including confusion, cyanosis, and shortness of breath, tachycardia, and palpitations.

2. Note that the presence of jaundice may make assessment of skin color in hypoxia unreliable.

3. If jaundice and associated pruritus are present, avoid soap during bathing and use cool or tepid water.

4. Frequent turning and meticulous skin care are important as skin friability is increased.

5. Teach clients about the nature of the disease and identification of factors that predispose to episodes of hemolytic crisis.

MEDICAL MANAGEMENT

1. ldentify and eliminate (if possible) causative factors

2. Drug therapy

a. Corticosteroids in autoimmune types of anemia

b. Folic acid supplements

3. Blood transfusion therapy

4. Splenectomy

Sickle Cell Anemia

· This is a severe, chronic, inherited hemolytic anemia resulting from a defective hemoglobin molecule and marked by episodic painful crises. There is autosomal recessive inheritance pattern. Individuals who are homozygous for the sickle cell gene have the disease (more than 80% of their hemoglobin is abnormal). Those who are heterozygous for the gene have sickle cell trait (normal hemoglobin predominates, may have 25%—50% HgbS). Although sickle cell trait is not a disease, carriers may exhibit symptoms under periods of severe anoxia or dehydration. In this disease, the structure of hemoglobin is changed; the sixth ring of the beta chain changes glutamine for valine. HgbS (abnormal Hgb), which has reduced oxygen-carrying capacity, replaces all or part of the hemoglobin in the RBCs. When oxygen is released, the shape of the RBCs changes from round and pliable to crescent shaped, rigid, and inflexible. Local hypoxia and continued sickling lead to plugging of vessels.

· Sickled RBCs live for 6—20 days instead of 120, causing hemolytic anemia. Usually no symptoms prior to age 6 months due to the presence of increased level of fetal hemoglobin that tends to inhibit sickling. Death often occurs in early adulthood due to occlusion or infection.

· Sickle cell crisis

· Occurs when the client experiences decreased oxygen resulting in the enlargement of rigid sickle-shaped cells with one another, causing increased blood viscosity. This results in blood stasis with enlargement and engorgement of organs, infarction with ischemia and destruction of RBCs and replacement fibrous tissues. 

a. Vaso-occlusive (thrombocytic) crisis: most common type

1) Crescent-shaped RBCs clump together; agglutination causes blockage of small blood vessels.

2) Blockage causes the blood viscosity to increase, producing sludging and resulting in further hypoxia and increased sickling.

b. Splenic sequestration: often seen in toddler/ preschooler

1) Sickled cells block outflow tract resulting in sudden and massive collection of sickled cells in spleen.

2) Blockage leads to hypovolemia and severe decrease in hemoglobin and blood pressure, leading to shock.

c. Aplastic crisis- associated with infection and decreased RBC numbers. The  hemoglobin drops and RBC production diminishes

 ASSESSMENT FINDINGS
1. First sign in infancy may be “colic” due to abdominal pain (abdominal infarct)

2. Infants may have dactylitis (hand-foot syndrome): symmetrical painful soft 

tissue swelling of hands and feet in absence of trauma (aseptic, self- limiting)

3. Splenomegaly: initially due to hemolysis and phagocytosis; later due to fibrosis from repeated infarct to spleen

4. Weak bones or spinal defects due to hyperplasia of marrow and osteoporosis

5. Frequent infections, especially with H. influenzae and D. pneumoniae

6. Leg ulcers, especially in adolescents, due to blockage of blood supply to skin of legs 

7. Delayed growth and development, especially delay in sexual development 

8. CVA infarct in the CNS

9. Renal failure: difficulty concentrating urine due to infarcts; enuresis

10. Heart failure due to hemosiderosis 

11. Priapism: painful, sustained erection that may result in impotence 

12. Pain wherever vaso-occlusive crisis occurs 

13. Development of collateral circulation

DIAGNOSTIC TESTS
· Stained blood smear exhibits sickle cells

· Hgb indicates anemia, usually 6—9 g/dl

· Sickling tests

1) Sickle cell test: deoxygenation of a drop of blood on a slide with a 

cover slip; takes several hours for results to be read; false negatives for the trait possible.

2) Sickledex:This is the sickle turbidity test- A SCREENING TEST-  a drop of blood from a finger stick is mixed with a solution; mixture turns cloudy in presence of HgbS; results available within a few minutes; false negatives in anemic clients or young infants possible.

· Hemoglobin electrophoresis: diagnostic for the disease and the trait; provides accurate, fast results.

NURSING INTERVENTIONS: SICKLE CELL CRISIS

1. Provide nursing care for the client with crisis =Keep patient well hydrated and oxygenated. AVOID the following conditions- Infections, Dehydration, Strenuous Physical activity, emotional stress, and high altitudes.

2. Avoid tight clothing that could impair circulation.

3. Keep wounds clean and dry.

4. Provide bed rest to decrease energy expenditure and oxygen use.

5. Correct metabolic acidosis.

6. Administer medications as ordered.

a. Analgesics: acetaminophen, and morphine (avoid aspirin as it enhances acidosis, which promotes sickling)

b. Avoid anticoagulants (sludging is not due to clotting but due to the vaso-occlusive state)

c. Antibiotics to prevent infection

7. Administer blood transfusions as ordered. Administer IVF to dilute blood.

8. Keep arms and legs from becoming cold.

9. Decrease emotional stress.

10. Provide good skin care, especially to legs.

11. Test siblings for presence of sickle cell trait disease.

12. Manage Priapism- instruct patient to empty bladder at onset of attack, exercise, then take a warm shower. if persistent, seek hospital consult 

13. Provide client teaching and discharge planning concerning

a. Pre-op teaching for splenectomy if needed

b. Arrange for Genetic counseling

c. Need to avoid activities that interfere with oxygenation, such as mountain climbing, flying in unpressurized planes

MEDICAL MANAGEMENT: SICKLE CELL CRISIS

1. Drug therapy

a. Urea: interferes with hydrophobic bonds of the HgbS molecules

b. Analgesics/narcotics to control pain

c. Antibiotics to control infection

2. Exchange transfusions

3. Hydration: oral and IV

4. Bed rest

5. Surgery: splenectorny

Aplastic Anemia
· Also called HYPOPLASTIC ANEMIA, this disorder results from a deficiency of all of the blood’s formed elements, caused by the bone marrow’s failure to generate an adequate supply of new cells. It usually develops when damaged or destroyed stem cells inhibit red blood cell production. There is pancytopenia or depression of granulocyte, platelet, and erythrocyte production due to fatty replacement of the bone marrow. The Bone marrow destruction may be idiopathic or secondary

ETIOLOGIC FACTORS:  

· Idiopathic aplastic anemia

· Secondary aplastic anemia may be caused by 

1. Chemical toxins ( benzene)

2. Drugs (e.g., chloramphenicol, sulfonamides, phenothiazines, cytotoxic chemotherapeutic drugs)

3.  Radiation

4. Immunologic injury

5. Severe diseases like hepatitis

ASSESSMENT FINDINGS

1. Fatigue, dyspnea, pallor, shortness of breath, headache, tachycardia and heart failure

2. Increased susceptibility to infection

3. Bleeding tendencies, petechiae and hemorrhage

LABORATORY FINDINGS

1. CBC= Normocytic anemia, granulocytopenia, thrombocytopenia

2.  Bone marrow biopsy: marrow is fatty and contains very few developing cells. it my show “dry tap” or severe hypocellular marrow.

3. Absolute reticuloyte count is very low

NURSING INTERVENTIONS

1. Eliminate identifiable causes and provide supportive measures. Administer blood transfusions as ordered.

2. Provide nursing care for client with bone marrow transplantation.

3. Administer medications as ordered- this include .steroids and immunosuppresants, WBC-production stimulating agents

4. Monitor for signs of infection and provide care to minimize risk.

a. Maintain precautions for infections.

b. Encourage high-protein, high-Vitamin diet to help reduce incidence of infection.

c. Provide mouth care before and after meals.

5. Monitor for signs of bleeding and provide measures to minimize risk.

a. Use a soft toothbrush and electric razor.

b. Avoid intramuscular injections.

c. Hematest urine and stool.

d. Observe for oozing from gums, petechiae, or ecchymoses.

6. Provide client teaching and discharge planning concerning

a. Self-care regimen

b. Identification of offending agent and importance of avoiding it (if possible) in future

Medical management

1 Blood transfusions: key to therapy until clients own marrrow begins to produce blood cells

2. Aggressive treatment of infections

3. Bone marrow transplantation

4. Drug therapy

a. Corticosteroids and/or androgens to stimulate bone marrow function and to increase capillary resistance (effective in children but usually not in adults)

b. Estrogen and/or progesterone to prevent amenorrhea in female clients

5. Identification and withdrawal of offending agent or drug
Disorders of Platelets and Clotting Mechanism

Disseminated Intravascular Coagulation (DIC)
· A grave coagulopathy that occurs as a complication of conditions that accelerate clotting. This condition causes small blood vessel occlusion, organ necrosis, and depletion of circulating clotting factors and platelets and activation of the fibrinolytic system. Here is diffuse fibrin deposition within arterioles and capillaries with widespread coagulation all over the body and subsequent depletion of clotting factors. There can be Hemorrhage from kidneys, brain, adrenals, heart, and other organs. Clients are usually critically ill with an obstetric, surgical, hemolytic, or neoplastic disease. May be linked with entry of thromboplastic substances into the blood.

PREDISPOSING FACTORS

· DIC can result from infection, septicemia, obstetrical complications (Abruptio, Amniotic fluid embolism, retained dead fetus), neoplastic diseases and tissue necrosis.

· Other causes can be heatstroke, shock, snakebites, fat embolism, incompatible blood transfusion and cardiac arrest.

PATHOPHYSIOLOGY
Underlying disease (e.g., toxemia of pregnancy, cancer) causes release of thromboplastic substances that promote the deposition of fibrin throughout the microcirculation. Microthrombi form in many causing microinfarcts and tissue necrosis.RBCs are trapped in fibrin strands and are hemolysed. Platelets, prothrombin, and other clotting factors are destroyed, leading to bleeding. Excessive clotting activates the fibrinolytic system, which inhibits platelet function, causing further bleeding. Mortality rate is high, usually because underlying disease cannot be corrected.

 ASSESSMENT FINDINGS

1.ABNORMAL bleeding without a history of serious hemorrhagic disorders= Petechiae and ecchymoses on the skin, mucous membranes, heart, lungs, and other organs

2. Prolonged bleeding from breaks in the skin (e.g., IV or venipuncture sites)

3. Severe and uncontrollable hemorrhage during childbirth or surgical procedures

4. Oliguria , severe dyspneaand acute renal failure

5. Convulsions, coma, multiple organ failure and  death

 LABORATORY FINDINGS

· PT prolonged (more than 15 seconds)

· PTT usually prolonged (more than 60 to 80 seconds)

· Thrombin time usually prolonged

· Fibrinogen level usually depressed

· Platelet count usually depressed (Less than 150,000)

· Fibrin split products elevated

· Protamine sulfate test strongly positive

· Factor assays (II, V, VII) depressed

NURSING INTERVENTIONS
1. Recognize conditions that may precipitate DIC and institute preventive measure. Monitor blood loss and attempt to quantify.

2. Observe for signs of additional bleeding or thrombus formation.

3. Monitor appropriate laboratory data.

4. Prevent further injury.

a. Avoid IM injections.

b. Apply pressure to bleeding sites.

c. Turn and position client frequently a gently.

d. Provide frequent non-traumatic mouth care (e.g., soft toothbrush or gauze sponge).

e. Ensure adequate bed rest

5. Provide emotional support to client and significant others.

6. Administer blood transfusions and medications as ordered

MEDICAL MANAGEMENT

1. Identification arid control of underlying disease is key

2. Blood transfusions: include whole blood, packed RBCs, platelets, plasma, 

cryoprecipitates, and volume expanders

3. Heparin administration

· Inhibits thrombin thus preventing further clot formation, allowing coagulation factors to accumulate

Idiopathic Thrombocytopenic Purpura(ITP)

· Involves an immune destruction of platelets and production of antiplatelet antibodies, which markedly shortens the platelet life span. Increased destruction of platelets with resultant platelet count. It characterized by petechiae and ecchymoses of the skin. 

· Exact cause unknown; may be an autoimmune mechanism; onset sudden, often preceded by a viral illness

· The spleen is the site for destruction of platelets; spleen is not enlarged

ASSESSMENT FINDINGS

1. Petechiae: spider-web appearance of bleeding under skin due to small size of platelets

2. Easy bruising and Ecchymosis

3. Blood in any body secretions, bleeding from mucous membranes, nosebleeds

DIAGNOSTIC TESTS:

1. Platelet count decreases to below 20, 000/mm3

2. Bleeding time is PROLONGED

3. Anemia

4. Bone marrow biopsy reveals abundant megakryocytes

NURSING INTERVENTIONS

1. Provide ongoing assessment- observe location of petechiae and ecchymosis. Observe for frank bleeding from any orifice including the mouth, vagina, nose, rectum and urethra.

2. Control bleeding by direct pressure

3. Test all drainage and excreta for occult blood

4. Administer platelet transfusions as ordered.

5. Apply pressure to bleeding sites as needed

· Position bleeding part above heart level if possible.

6. Prevent bruising. Minimize invasive procedures

· Advise use of electric shaver rather than razor

· Use soft toothbrush

· Maintain dental prophylaxis

· Avoid contact sports

· Avoid use of rectal suppositories and thermometer

· Warn patient to avoid aspirin and alcohol

7. Assess joint for edema, mobility and pain. Provide support to client and be sensitive to change in body image.

8. Protect from infection.

9. Measure normal circumference of extremities for baseline.

10. Administer medications orally, rectally, or IV, rather than IM; if administering immunizations, give subcutaneous (SC) and hold pressure on site for 5 minutes.

11. Administer analgesics (acetaminophen) as ordered; avoid aspirin.

12. Provide care for the client with a splenectomy 

13. Provide client teaching and discharge planning concerning

· Pad crib and playpen, use rugs wherever possible.

· Provide soft toys.

· Sew pads in knees and elbows of clothing.

· Provide protective headgear during toddlerhood.

· Use soft Toothettes instead of bristle toothbrushes.

· Keep weight to low normal to decrease extra stress on joints.

· Use stool softeners to prevent straining.

· Avoid contact sports; suggest swimming, biking, golf, pool.

MEDICAL MANAGEMENT
1. Drug therapy: steroids and immunosuppressive agents

2. Platelet transfusion

3. Surgery: splenectomy

Polycythemia Vera
· A chronic, proliferative disorder characterized by increased production of red blood cells, increased red blood cell mass, leukocytosis and increased hemoglobin levels, with normal or decreased plasma levels. An increase in both the number of circulating erythrocytes and the concentration of Hgb within the blood

· Three forms: polycythemia vera, secondary polycythemia, and relative polycythemia

· Classified as a myeloproliferative disorder (bone marrow overgrowth)

Etiologic factors of POLYCYTHEMIA VERA

· The uncontrolled and rapid RBC production (including WBC and platelets) panmyelosis has an unknown cause, but thought to be a form of malignancy similar to leukemia or a stem cell defect. Usually develops in middle age, common in Jewish men

PATHOPHYSIOLOGY

· A pronounced increase in the production of erythrocytes accompanied by an increase in the production of myelocytes (leukocytes within bone marrow) and thrombocytes results to  an increase in blood viscosity, an increase in total blood volume (2—3 times greater than normal), and severe congestion of all tissues and organs with blood. The severe viscosity renders sluggish blood flow to body organs and eventually stasis and clot formation. The most important complication can be CVA, MI and organ infarct. 

ASSESSMENT FINDINGS
1. Ruddy complexion and duskiness of mucosa secondary to capillary congestion in the skin and mucous membranes

2. Hypertension associated with vertigo, headache, and “fullness” in the head secondary to increased blood volume

3. Symptoms of CHF secondary to overwork of the heart, symptoms of angina, dyspnea, hemorahges. 

4. Thrombus formation: CVA, Ml, gangrene of the extremities, DVT, and pulmonary embolism can occur

5. Bleeding and hemorrhage secondary to congestion and overdistension of capillaries and venules

6. Hepatomegaly and splenomegaly

7. Peptic ulcer secondary to increased gastric secretions

8. Gout secondary to increased uric acid released by nucleoprotein breakdown

 LABORATORY TESTS
1. CBC: increase in all mature cell forms erythrocytes, leukocytes, and platelets)

2. Hematocrit: increased. Increased leukocyte alkaline phosphatase levels

3. Bone marrow: increase in immature cell forms

4. Bilirubin (indirect): increase in unconjugated fraction

5. Liver enzymes may be increased

6.  Uric acid increased

7.  Urinalysis =Hematuria and fecalysis= (+) occult blood or melena possible

 NURSING INTERVENTIONS

1. Monitor for signs and symptoms of bleeding complications.

2. Force fluids and record intake & output.

3. Prevent development of DVT.

4. Monitor for signs and symptoms of CHF.

5. Provide care for the client having a phlebotomy.

6. Prevent/provide nursing care for bleeding or infection complications.

7. Administer medications as ordered. 

a, Radioactive phosphorus C reduction of erythrocyte production, produces a remission of 6 months to 2 years

b. Nitrogen mustard, busulfan (Myleran), chlorambucil, cyclophosphamide to effect myelosuppression

c. Antigout and peptic ulcer drugs as needed.

8. Provide client teaching and discharge planning concerning

a. Decrease in activity tolerance, need to space activity with periods of rest

b. Phlebotomy regimens: outpatient frequency is determined by hct; importance of long- term therapy

c. High fluid intake

d. Avoidance of iron-rich foods to avoid counteracting the therapeutic effects of phlebotomy

e. Recognition and reporting of bleeding

f. Need -to avoid persons with infections, especially in leukopenic clients.

WBC DISORDER

LEUKEMIA

· These are malignant disorders of blood-forming tissues characterized by uncontrollable proliferation of WBCs in the bone marrow replacing normal marrow elements, liver spleen, lymph nodes and other organs

· These disorders are classified according to the specific cell type involved:

· Lymphocyte lineage= LYMPHOCYTIC

· Myelocyte (granulocyte) lineage = MYELOCYTIC

· Monocyte lineage= MONOCYTIC

· It can also be classified as:

· Acute Leukemia= if the neoplastic blood cells are IMMATURE (BLAST) or Undifferentiated

· Chronic Leukemai= if the neoplastic blood cells are DIFFERENTIATED

· Leukemia can be:

· ACUTE MYELOGENOUS (Myeloblastic) leukemia

· ACUTE LYMPHIOCYTIC (Lymphobalstic) leukemia

· CHRONIC MYELOGENOUS leukemia

· CHRONIC LYMPHOCYTIC leukemia

· Etiologic causes

· Usually unknown but predisposing factors can be = exposure to radiation, hereditary or genetic variables, exposure to chemical agents and infectious viral agents

PATHOPHYSIOLOGY

· The acute leukemias are rapidly progressive disorders where immature blasts proliferate in the bone marrow and peripheral tissues. The cells of the granulocytic, monocytic, megakaryocytic and erythrocytic are affects in acute myelogenous leukemia. The acute lymphocytic leukemia affects the lymphoid-committed stem cell lines 

· The chronic leukemias develop insidiously and have milder symptoms with normal looking cell lines (differentiated cells)  Chronic myelocytic leukemia involves the myeloid lines and the chronic lymphocytic leukemia involves the lymphoid cells. 

ASSESSMENT FINDINGS

· The acute Leukemias have:
· Pallor, fatigue and dyspnea

· Organomegaly- spleen, liver and lymph nodes due to the tissue invasion by the neoplastic blood cells

· Headache, bone pain and arthralgias

· Fever due to depressed WBC function

· Bruising, hemorrhages

· The Chronic leukemias have:

· Lesser signs and symptoms

· Splenomegaly can occur

· There can be anemia, infection, enlarged lymph nodes

LABORATORY FINDINGS:
1. Peripheral blood WBC count (10,000 to more than 100,000) varies widely but contains immature blasts (for acute leukemias)

2. Bone marrow specimen may reveal numerous BLASTS with reduced precursors of mature cells (acute)

3. For chronic= elevated WBC count exceeding 100,000. CBC may show decreased RBC, platelets and granulocytes. Leukocyte alkaline phosphatase is LOW

NURISNG MANAGEMENT

1. Prevent and control infection

· The nurse monitors the temperature, utilize aseptic techniques, obtain specimen for culture studies , administer prophylactic antibiotics , report early signs of infection and maintain a protective environment 

2. Maintain skin integrity

3. Monitor for bleeding episode3s and institute measures to arrest bleeding like direct pressure, extremity elevation

4. Provide pain relief by administering analgesics

5. Provide information as to treatment options like Bone marrow transplant, chemotherapy and radiotherapy.

6. Promote positive coping mechanisms
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NORMAL VALUES

RBCs
Hematocrit (Het)
Hemoglobin (Hgb)

Mean corpuscular vol-
ume (MCV)

Mean corpuscular Hgb
concentration
(MCHC)

WBCs
Neutrophils
Eosinophils
Basophils
Monocytes
Lymphocytes

Platelets

Male: 4.6-6.1 million/mm®
Female: 4.0-5.4 million/mm?

Male: 45%-52%
Female: 37% -48%

Male: 13-18 g/100 ml
Female: 12-16 g/100 mi
80-95 pm?*

32%-36%

5000-10,000/ mm?

55% -70%
;ZZ :‘:: Differential blood cett
2%.6% count—totals 100%
25% -40%

150,000/ mm?
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