NURSING CARE MANAGEMENT 101

PROMOTIVE AND PREVENTIVE CARE

OXYGENATION: Cardiac Function
Introduction

Throughout a person’s life, the heart and blood vessels work together as the main components of the cardiovascular system. The primary function of this system is to transport oxygen and nutrients to the tissues and to deliver the end-products of tissue metabolism to appropriate organs for their excretions. The proper functioning of every organ and tissue depends on the efficiency and the effectiveness of the cardiovascular system. A healthy heart is essential to provide an adequate flow of blood into the blood vessels. The blood vessels distribute the blood and precisely regulate the amount of blood made available to every tissue of the body. 

CARDIOVASCULAR ANATOMY and PHYSIOLOGY

ANATOMY: HEART
· lies within the pericardium in the middle mediastinum

· Three (3) Surfaces

1. Sternocostal (anterior)

-formed: RA & RV (separated by atrioventricular groove)

-right border – RA

-left border – LV & partly LA

-RV & LV separated by anterior interventricular grooves

2. Diaphragmatic (inferior)

-formed: RV ft LV separated: left interventricular groove

-inferior surface RA (into which vena cava open) also form part of this surface

3. Base (posterior)

-formed: LA (into which open the 4 pulmonary veins)

-RA also contributes to a lesser extent to this surface

Apex of the Heart:

-formed: LV

-directed: downward, forward & to the left

-level of the 5th ICS, 3% inches (9cm) from the midline 
· Chambers of the Heart:

-lined: endothelial layer (endocardium)

-contractile wails: formed by cardiac muscle (myocardium)

1. Right atrium:

-inferior of die right atrium: crista terminalis

-(externally: sulcus terminalis)

a. posterior to the ridge (embryonically derived from sinus venosus)

-receives SVC, IV C & coronary sinus

b. front of the ridge (embryonically derived from primitive atrium)

-trabeculated by bundles of fibers (musculi pectinati)




-opening: SVC: devoid of any valve




IVC & coronary sinus: guarded by rudimentary valves




-Posteromedial wall: formed by atrial septum

-on the septum…shallow depression…


fossa ovalis (site: form en ovale in the fetus)



-upper margin (fossa) – annulus ovalis
-floor of the fossa – represent persistent septum primum of the heart of the embryo

-annalus formed: lower ridge: septum secumdum



-Right atrioventricular orifice – guarded by tricuspid valve

2. Right Ventricle – communicates with the 
-right atrium through right AV orifice (TV)

-pulmonary trunk through pulmonary orifice

-Tricuspid valve

-(3) cusps attached by their bases to the fibrous AV ring of the skeleton of the heart

-cusps arranged to lie against the walls of the ventricle…

-cusps – consists of double layer of endocardium with small amount of fibrous tissue forming the core


-margins & ventricular surfaces – connected to small muscular projections on the ventricular wall (papillary muscle) by number of tendinous cord – chordae tendineae

-Pulmonary valve

-guards pulmonary orifice

-consists: (3) semilunar cusps, arranged with

(1) posterior (left cusp)

(2) anterior (anterior & right cusp)

-each cusp – consists of double layer of endocardium with small amount of fibrous tissue forming the core

-curved lower border-attached to the arterial wall

-open mouth – directed upward

-roots of the pulmonary trunk are 3 dilatations (sinuses)

-Walls of the Right Ventricle


-thicker than right atrium

-thrown into projecting ridges by irregular muscle bundles (trabeculae cameae)

-some of the trabeculae form the papillary muscles (small conical elevations attached to the chordae tendinae)

-moderator band – muscular bundle that crosses the ventricular cavity from the septal to the anterior wall

-convey the right branch of the AV bundle (part of the conducting system)

-cavity of the RV becomes funnel shaped superiorly as it approaches the pulmonary orifice… this part is smooth-walled (infundibulum)

3. Left Atrium – situated behind RA
-forms greater part of the base of the heart

-behind it lies – oblique sinus of the serous pericardium & fibrous pericardium separates it from the esophagus

-Pulmonary veins – 2 from each lung; open through the posterior wall & devoid of valves

4. Left Ventricles – communicates with left atrium through AV orifice with aorta through aortic orifice
-Mitral Valve – guards AV orifice

-consist of 2 cusps (anterior & posterior) A>P – structure similar to TV

-Aortic Valve – guard the aortic orifice



-structure almost similar to PV

-right cusp (anterior wall)

-left & posterior cusps (posterior wall)

-behind each cusps… aortic wall bulges to form an aortic sinus

a. anterior aortic sinus – arises right coronary artery

b. left posterior aortic sinus – arises left coronary artery

-Walls of left-ventricle

-3x thicker than right ventricle (intraventricular pressure 6x higher than RV

-cross section:
LV: circular




RV: crescent

-well developed trabeculae carne; 2 strong papillary muscles; no moderator band

-upper posterior part of the left ventricular wall below the aortic orifice, relatively smooth (aortic vestibule)

-Structure of the Heart:
a. epicardium – external covering; serous pericardium

b. myocardium – cardiac muscle

c. endocardium – inner lining (layer of endothelium)

Conducting System of the Heart

-Consist: specialized cardiac muscle (Purkinje fibers) present in the:

a. sino-atrial node – site where contraction of the heart is initiated

-pacemaker

-situated: upper part of sulcus terminalis just to the right of the opening of the SVC in the RA

b. atrioventricular node

-situated in the lower part of the atrial septum just above the attachment of the septal cusp of the tricuspid valve

c. atrioventricular bundle and its right & left terminal branches

-AV bundle – connection of the myocardium of atria & myocardium of the ventricle

-descends behind the septal cusp of TV to reach inferior border of the membranous part (ventricular septum)

-upper border of the muscular part of the septum – it divides into 2 branches: one for each ventricles

Right Branch – passes down-right side of the ventricular septum to reach the moderator band, by means of which it crosses to the anterior wall of the right ventricle… then becomes continuous with the fibers of the Purkinje plexus

-Left Branch – pierces the septum & passes down on its left side beneath the endocardium. It usually divides into 2 branches, which eventually become continuous with fibers of the Purkinje plexus in the LV

d. Subendocardial plexus of Purkinje fibers

Arterial Supply of the Heart

-provided by right & left coronary arteries (arises from the aorta immediately above the aortic valve)

a. Right Coronary Artery

-arises from the anterior aortic sinus

-runs forward between pulmonary trunk & right auricle

-descends in the right AV groove… giving branches to RA & RV

-inferior border of the heart continues posteriorly along the AV groove to anastomose with left coronary artery in the posterior AV groove 

-gives off:


Marginal branch – supplies the RV


Posterior interventricular branch – supplies both ventricles

-anastomose with anterior interventricular branch of left coronary artery
b. Left Coronary Artery

-arises from left posterior aortic sinus

-arises between pulmonary trunk & left auricle

-enters the AV groove, winds around the left margin of the heart, & ends by anastomosing with the right coronary artery

-gives off a large branch: anterior interventricular artery which runs downward to the apex of the heart into the anterior interventricular groove supplying both ventricles on the way… then passes around the apex to anatomose with the posterior interventricular artery

-Blood Supply of the Conducting System:

· SA node – R & L coronary arteries

· AV node & AV bundle – R coronary artery

· R terminal branch of AV bundle – R coronary artery

· L terminal branch of AV bundle – R & L coronary arteries

Venous Drainage of the Heart

Coronary sinus – drains most blood from the heart wall into the RA



-lies in the posterior part of the AV groove

-continuation of Great Cardiac Vein

-open into RA to the left of IVC

Small cardiac & middle cardiac veins – tributaries of coronary sinus

Anterior cardiac vein & small veins that open directly to the heart – drains the remaining blood

Nerve Supply of the Heart:
-innervated by sympathetic & parasympathetic fibers of the ANS via the Cardiac Plexus

-sympathetic – arises from cervical & upper thoracic portion of  sympathetic trunk

-parasympathetic – comes from the vagus nerve


-Efferent Postganglionic fibers – pass the SA & AV nodes

-distributed to the remainder of the heart as nerve plexuses around coronary artery


-Afferent Fibers running with the vagus nerve




-take part in CV reflexes

-afferent fibers running with the sympathetic nerves carry nervous impulses that normally do not reach consciousness. However, should blood supply in the myocardium become impaired, pain impulses reach consciousness via this pathway.

Action of the Heart:

-heart-muscular pump

-cardiac cycle – series of changes that takes place within it as it fills with blood and empties 

-ventricular systole (contraction) – AV valves closed


-blood – temporarily accommodated in large veins & atria

-ventricular diastole (relaxation) – AV valve opens


-blood flows passively from the atria to the ventricles

-atrial systole – occur when blood is nearly full


-force remainder of the blood in the atria into the ventricles

-SA node – initiates the wave of contraction of the atria, which commences around the opening of the large veins & milks blood toward the ventricles.


-By this means, there is no reflux of blood in the veins

Cardiac impulse – having reached the AV node…


Conducted to papillary muscles by the AV bundle & its branches… the papillary muscles now begin to contract & take up the slack of the chordae tendinae


-Meanwhile, ventricles starts contracting & AV valve close

**Spread of cardiac impulses along the AV bundle & its terminal branches including Purkinje fibers – ensures that myocardial contraction occurs at the same time throughout the ventricles.

-Once interventricular BP exceeds that present in large vessels (aorta & pulmonary), semilunar valves are blood ejected from the heart

-On conclusion of ventricular systole:


blood begins to move back towards the ventricle, immediately fills the pockets of the semilunar valves. The cusps now float in apposition & completely close the aortic & pulmonary orifice

	
	Surface Anatomy
	Auscultation

	Tricuspid Valve
	lies behind right half of the sternum; opposite the 4th ICS
	right half of the lower end of the body of the sternum

	Mitral Valve
	lies behind the left half of the sternum; opposite the 4th costal cartilage
	apex beat

	Pulmonary Valve
	Lies behind the medial end of the 3rd left costal cartilage & the adjoining part of the sternum
	Medial end of the 2nd left ICS

	Aortic Valve
	Behind left half of sternum; opposite 3rd ICS
	Medial end of the 2nd right ICS


Heart sounds: stethoscope: 2 sounds: lub-dup

1st sound: contraction of the ventricles & closure of tricuspid & mitral valves

2nd sound: sharp closure of the aortic & pulmonic valve

The Normal Cardiovascular Functional Pattern

The heart rate, blood pressure, skin temperature and skin color can help to identify the normal function of the heart. Urine output and sensorium are also indicators of normal perfusion and cardiac output.
1. Heart rate- the normal heart rate varies on the average of 60 to 10 beats per minute.  This is reflected by the pulses determined by palpating them in areas of the body. In the healthy adult, the heart beats rhythmically with an equal time interval each beat. Exertion normally increases the heart rate. It also varies through the lifespan. The heart rate is highest in the newborn and decreases with age. 
2. Blood pressure- the force with which the blood is pushed through the arterial system. Normal BP also varies with age. The adult average is 120/80 mmHg. It varies during the day, being highest during late afternoon. The BP of an upright person is a few points lower than when it is measured supine. 
3. Skin temperature and color- the person with good circulatory status is warm, with fairly uniform skin temperature. Skin color can reflect the level of blood oxygenation and adequacy of blood flow.

4. Other indicators: Absence of pain, normal urine output of more than 30 ml/hour and normal cognitive function are reflections of good circulatory status.
The Factors Affecting Normal Cardiovascular Function

1. AGE- the rapid metabolic rate of the newborns demands tremendous blood flow to the developing tissues. Their heart rate is considerably faster. In old age, the vascular system has naturally narrowed and stiffened, thus BP somewhat increases.
2. ACTIVITY and EXERCISE- increased metabolic demands from the exercising muscles will force the heart to beat faster. The increased temperature causes vasodilatation increasing local blood flow. 
3. GENDER- heart rate and BP vary slightly among men and women. Men have usually lower heart rate but higher BP. Menopause women however have comparable increase in BP

4. BODY POSITION- Blood tends to pool in the lower gravity-dependent extremities. The heart usually must work harder o force blood through the system
5. TEMPERATURE- When body temperature begins to rise, the autonomic system signals the peripheral arterioles to open wide (dilate) to allow heat loss. The opposite occurs when the body is exposed to cold
6. LIFE STYLE AND HABITS- smoking increases heart rate and BP
RISK Factors That Contribute To the Cardiac Dysfunction

Many factors contribute to the development of cardio-vascular problems. Adequate knowledge of these risk factors and the impact they have on cardiovascular health can encourage lifestyle changes that help prevent cardiovascular dysfunctions. Factors can be classified simply into Modifiable (factors that can still be managed) and NON MODIFIABLE (factors that cannot be altered). Modifiable factors can be Smoking, Hypertension, Hyperlipidemia, Sedentary lifestyle, Obesity, and stress. The Non-modifiable factors are heredity, gender, family history, age and race
1. Smoking is a very important modifiable risk factor. Smoking increases the heart rate, constricts the blood vessels, enhances atherosclerosis and increases the Blood pressure.  It also limits the O2 carrying capacity of the blood.
2. Hyperlipidemia- a strong link exists between elevated serum lipids and the development of coronary artery disease. A high dietary intake of saturated fats is the MOST critical factor for the development of elevated serum lipids. 
3. Hypertension- this increases the risk of coronary heart disease. It increases the workload of the heart, increasing oxygen demands and coronary flow. The increased workload causes hypertrophy. Overtime, this can cause heart failure.  Hypertension can also damage the inner lining of the blood vessels causing rapid atherosclerosis. 
4. Diabetes mellitus- increases the risk of coronary artery disease, myocardial infarction and peripheral vascular disease. Control of sugar level can greatly reduce the risk and slow the development of atherosclerosis. 
5. Obesity- places increased demands to the heart
6. Nutrition that is properly managed with the right amount and proportion of nutrients can provide healthy CVS. But diet containing high fat, high sodium and high cholesterol can contribute to the development of coronary artery diseases.  
7. Exercise- sedentary lifestyle leads to poor cardiac performances hence poor cardiac health. 

8. Body size and body fat- obesity places excessive demands on the heart, thus causing it to enlarge sometimes. 
9. Stress

Other factors that may influence the cardiovascular functions
1. Heat and cold- heat causes vasodilatation and cold causes vasoconstriction.

2. Health status- healthy person has healthy cardiovascular system that can meet the body’s demands.
3. Alcohol- excessive alcohol can depress respirations
4. Elevated homocysteine levels- this is an amino acid that has found to be elevated in persons with atherosclerosis. Taking folic acid and vitamin B12 can reduce the level.
Altered Cardiovascular Function


Because of the complexity of the cardiovascular system, the potential for alteration in function is great. A host of factors can adversely affect the CVS. Cardiovascular function can be altered by conditions that affect:

a. The function of the heart as a pump

b. Blood flow to organs and peripheral tissues

c. The composition of the blood and its ability to transport oxygen and carbon dioxide. 
The following are examples of altered cardiac function

1. Decreased Pumping ability of the heart (decreased cardiac output) - a healthy heart is able to create tremendous pressure and eject blood through the arteries to the lungs and body tissues. This necessitates optimal conduction system, intact heart valves and healthy heart muscles. Decreased pumping action can be the result of conduction problems termed as cardiac arrhythmias. This condition makes the heart unable to pump coordinately. Another cause of pump failure is valvular dysfunction. The valves which guard the chambers may be damaged by infection, trauma or inflammation. Muscle damage such as in myocardial infarction can weaken the pump action of the heart.

2. Altered blood flow (Impaired tissue perfusion)- blood vessels control the amount of blood entering the heart and tissues. Obstruction and narrowing can greatly affect tissue oxygenation. Examples of conditions that can produce altered blood flow include atherosclerosis (narrowing of arterial lumen caused by fatty depositions- this is the MOST common cause of impaired blood flow to organs and tissues), capillary dysfunction (when subjected to inflammatory mediators) and venous pooling ( collection of blood in the venous system caused commonly be venous valve incompetence). Signs of impaired peripheral circulation can be: decreased peripheral pulses, pale skin color, cool extremities and decreased hair distribution. 
3. Altered blood composition (Blood alterations)- alteration in RBC, plasma or circulating volume can affect the tissue oxygenation. Anemia can lead to inadequate oxygenation of body tissues leading to hypoxia. Signs of anemia may include chronic fatigue, pallor, shortness of breath and hypotension. Bleeding, burns, fistula, dehydration can all lead to deficit in blood volume

The Nursing Process Applied in Oxygenation: Cardiac Function

ASSESSMENT


To formulate accurate nursing care plan, the nurse must conduct an assessment of the CVS status. This may include gathering of subjective data, objective data (through physical examination) and laboratory data. All patients must be examined thoroughly and systematically. If the patient is acutely ill, the nurse may do rapid assessment and begins interventions immediately.
Nursing History

· Information obtained by the nurse often provides the basis for interventions. The nurse must elicit from the history the risk factors present, the functional pattern of the patient before consultation, the events that lead to the occurrence of the manifestations and the abnormal pattern of cardiovascular functions.
Physical Examination
· Physical examination is helpful to assess cardiovascular status and to detect actual or potential alterations in CVS functions.
· To examine the CVS, the nurse first evaluates the blood pressure for both arms (the result should be within 10  mmHg of each other) 
· During inspection, the nurse observes the general behavior, sensorium, and appearance. The nurse must inspect the skin for color changes, edema, abnormal pulsations, varicosities and nail clubbing
· Palpation involves checking for skin temperature, capillary refill time (normally is less than 3 seconds), pulses (either apical or peripheral). The apical pulse is auscultated for rate, rhythm, and quality.  Edema can also be elicited by palpating the legs and noting for “pitting”. Homan’s sign can be elicited if the nurse suspects deep vein thrombophlebitis.
· Auscultation involves the use of a stethoscope to hear for the different heart sounds. Blood pressure is also taken with the aid of the apparatus and stethoscope. Normal heart sounds are S1 (Lub) and S2 (dub), These are related to the closure of the AV valves- tricuspid and mitral for S1, and closure of the Semi lunar valves- pulmonic and aortic for S2.
Diagnostic Tests

· CBC can determine the information about the blood components. The hemoglobin reflects the oxygen carrying capacity of the blood
· Cardiac Enzymes are released by DAMAGED cardiac cells and may indicate tissue damage as in myocardial infarction.

· Serum electrolytes can directly affect the heart functions. Imbalances may cause arrhythmias.
· ECG records the electrical impulse conduction of the heart in the resting patient. The treadmill test involves checking the ECG of a patient subjected to exercise.

· Echocardiogram is simply the ultrasound of the heart
NURSING DIAGNOSIS 

Appropriate nursing diagnoses concerning the patient’s response to altered cardiac function are based on accurate interpretation of data.  The following can be the diagnostic statements:
1. Altered tissue perfusion (renal, Cerebral, Cardiopulmonary, GI and Peripheral)

2. Decreased Cardiac Output
3. Activity Intolerance

4. Fluid volume excess

5. Fluid volume deficit

PLANNING


Type, conditions and patient health status determine the patient goals. In general, the following are appropriate goals for the cardiovascular patient:
1. Patient will demonstrate adequate knowledge concerning cardiovascular dysfunction
2. Patient will maintain adequate cardiac output

3. Patient will demonstrate adequate tissue perfusion with adequate oxygenation of body tissues
4. Patient will cope effectively with resulting changes in self-concept and lifestyle.
IMPLEMENTATION


The nurse helps to educate patients and the people in the prevention of cardiovascular dysfunctions. Further effort is aimed at educating the patients in ways to manage their conditions. Nursing interventions and clinical therapeutics relating to cardiovascular function are directed at promoting optimal cardiac output and tissue perfusion. Prevention of potential complications of diminished tissue blood flow and the management of specific problems are also objectives of nursing interventions.
1. Promote CARDIOVASCULAR health and function
· The nurse can employ health teaching strategies by presenting information concerning risk factors, availability of healthy lifestyle programs like fitness clubs. 
· The nurse can employ various therapeutic interventions that will address specific problems like:
	Activity Intolerance
	· Monitor TPR and BP

· Space activities in the day

· Permit rest periods before activity

· Limit activity 1 hour before meals

· Teach energy conservation measures like bed rest 



	Edema
	· Instruct patient to avoid constricting garments

· Instruct to elevate edematous areas

· Instruct patient to avid dependent positions

· Teach patient to prepare low sodium meals

· Apply anti-embolic stockings



	Pain
	· Instruct patient to stop activity when pain occurs

· Administer nitroglycerine for angina

· Pace activities within patient’s limits

· Instruct patient to avoid cold temperatures and smoking

· Instruct to report unrelieved pain immediately


2. Promote Venous return

· Teach leg exercises to improve leg circulation and prevent venous stasis. Early ambulation is a good activity. Leg exercises should begin as soon as the patient returns from surgery or whenever the patient is immobile
· Apply anti-embolic stockings which exert gentle pressure against the legs promoting venous return using continuous pressure. These stockings are usually removed once during every 8 hour period for 30 minutes. 
· Instruct the patient to avoid constrictions like leg crossing, constrictive stockings, girdles and synthetic cloth. Avoid pillows under the knees. Avoid leg flexion more than 15 degress
3. Reduce edema

· Elevation of the limbs to allow gravity to assist in venous return, diet teaching of low sodium to prevent water retention and fluid restrictions if warranted
· Monitor fluid input and output
4. Positioning

· Supine position may aid in venous return, Semi-fowler’s position may reduce workload of the heart and Fowler’s position may promote maximal chest expansion

5. Pain Management

· For chest pain, the nurse may employ the use of oxygenation. When acute chest pain is evident, the nurse must caution the patient to stop all activities and rest. The patient should be placed comfortably on bed. Oxygen should be started as ordered. Nitroglycerin may be given for angina pectoris. Morphine is the drug for MI. 
· For intermittent claudication, the nurse may advise the use of socks to keep extremities warm. Warm, moist heat may be applied to promote vasodilatation.

6. Energy Conservation

· The patient should be warned against Valsalva maneuver which can cause sudden increase in blood pressure but simultaneously preventing venous return. The most important energy conserving activity is REST. Regular rest periods should be provided. Activities should be spaced to avoid fatigue. 
7. Administer medications as ordered

· Administration of meds is an important nursing function. The nurse is also responsible for assessing the effects of medications and for potential complications 

8. Perform CPR as needed. 
· CPR is a combination of oral resuscitation which supplies oxygen to the lungs and external cardiac massage which is intended to re-establish cardiac functions. 
· The three cardinal signs of cardiac arrest that the nurse must assess are Apnea, Absence of carotid or femoral pulses and dilated pupils. 
· Respiratory Arrest is the cessation of breathing. It often occurs because of blocked airway.  
9. Rehabilitation 

EVALUATION


Patients with cardiovascular dysfunction show widely variable rates of progress. Specific goals for these patients must be individualized. 
IN SUMMARY

· The cardiovascular system transports gases in the blood to and from the tissues and facilitates the diffusion of gases between  the capillaries and body tissues
· The heart and blood vessels make up the cardiovascular system that together with blood is the major system for transporting oxygen and nutrients to the tissues and wastes products away from the tissues for elimination
· The right side of the heart receives the unoxygenated blood while the left side of the heart receives oxygenated blood
· The coronary arteries supply the oxygen and nutrients to the heart muscles
· The cardiac cycle is made up of systole / contraction and diastole/ relaxation

· Cardiac output depends on the stroke volume or the amount of blood ejected per heart beat
· The systemic vessels carry blood to the tissues through the system of arteries, and return it to the heart via a system of veins.
· The blood pressure is determined by the cardiac output and the peripheral vascular resistance. It rises gradually from birth to adult range in the adolescent period
· There are many factors that affect cardiovascular functions; atherosclerosis causes fatty deposition within the arterioles/arteries

· Decreased cardiac output, impaired tissue perfusion, and disorders affecting the blood are the major cardiovascular problems that may affect oxygenation. The most common cause of impaired blood flow is atherosclerosis.

· Nursing interventions to promote circulation include using anti-embolic stockings, sequential compression devices and administration of cardiac medications
· Cardiopulmonary resuscitation (CPR) is used during cardiopulmonary arrest.
