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ABSTRACT

This study was designed to answer the question: What is the

relationship between the pulmonary artery diastolic (PAD) and pulmonary 

capillary wedge pressure (PCWP) measurements taken immediately con

secutively in patients with acute myocardial infarctions (AMIs)?

The conceptual framework for this study was based on the 

anatomic9 physiologic and physical principles of cardiology in the 

normal heart» The debate in the literature concerning the relation

ship between the PAD and PCWP measurements was the primary focus of 

the studies cited,

A convenience sample of 15 subjects was selected. All patients 

had AMIs substantiated by EKG and serum cardiac enzyme level changes 

indicative of acute myocardial Infarction, A positive correlation 

(r=» 65; p ,01) was found to exist between the PAD and PCWP measure

ments in this sample population. Furthermore, the PAD tends to be 

higher than the PCWP at the ,001 level of significance.

The variables examined to explain the difference between these 

two measurements were not influencing factors at a significant level 

(p ,05), Further studies are needed to more clearly define the exact 

mathematical relationship between the PAD and PCWP measurements in 

patients with AMIs as well as the factors associated with the observed 

differences.



CHAPTER 1

INTRODUCTION

The word *heart’ has been an integral part of human culture 

dating back to its earliest beginnings. Early man’s practice of 

eating the heart of the hunted animal was believed to transfer 

strength to the tribesmen« The practice of blood-letting was thought 

to release demons to free the body of its ailments. Philosophers, 

poets, writers, and artists have expounded on the heart and its varied 

meanings to supply a wealth of culture based on this subject* From 

a review of history, one can understand why the term ?heart attack? 

has the tremendous impact that it does, on the individual involved 

as well as society as a whole.

The development of the fields of medicine, pharmacology, 

radiology, pathology, bioengineering and nursing has greatly in

fluenced the assessment, diagnosis, management, evaluation and 

prognosis of the 'heart attack' victim. The advancement of health 

science technology has made possible the recognition and treatment 

of life-threatening complications of myocardial infarction as they 

arise. The electrocardiogram (EKG) is routinely used in coronary 

care units today for the assessment and monitoring of patients.

Since appearance in the New England Journal of Medicine 

in August of 1970 (Swan, Ganz, and Forrester 1970) the Swan-Ganz 

catheter has rapidly taken a place alongside of the EKG in many 

coronary care units. With this, monitoring hemodymanic status



and changes reflecting the patientv s condition and the effectiveness 

of interventions is possible. However9 when utilizing biomedical 

equipment, information should be assessed and evaluated in terms of 

the overall condition of the patient.

When caring for an acutely ill cardiac patient, awareness of 

minute hemodynamic changes which may often influence the patient’s 

prognosis is essential. The use of the Swan-Ganz catheter at the 

bedside has allowed for this type of monitoring. The Swan-Ganz 

catheter has become a tool for the administration of many phar

macologic agents and their effects can be measured by this procedure.

While the physician sets the standard of administration to be followed, 

the nurse at the bedside assesses and acts on the outcomes of this type of 

intervention.

Due to the unstable condition of a patient warranting a 

coronary care unit, practice at the'highest level of standards possible 

is imperative. With the rapid changes that have occurred within the 

framework of cardiology, continual elevation and retesting of the 

techniques currently being used in medical and nursing practice is 

necessary. Through this type of activity, removal of some of the 

stigma attached to the concept of ’heart attack’ may eventually be 

possible.

Statement of the Problem

1) What is the relationship between the pulmonary artery 

diastolic (PAD) and pulmonary capillary wedge pressure (PCWP)



measurements taken immediately consecutively in patients with acute 

myocardial infarctions (AMXs)?

2) Can the PAD be substituted as equivalent to the PCWP for 

the administration of pharmacologic agents specified by a narrow PCWP 

parameter?

Statement of the Purpose 

The purpose of this study was to determine the relationship 

between PAD and PCWP measurements taken immediately consecutively 

in patients with an AMIe

Significance of the Problem 

The development of health care systems has paved the way for 

specialized areas of care to provide optimum medical and nursing care 

for the acutely ill patient» The advent of coronary care units has 

resulted in a decrease in the mortality usually associated with AMIs»

This decrease has been attributed to the ability to continuously 

monitor the patient for EEC changes and to immediately institute 

life-saving interventions (Mond, Hunt and Sloman 1973).

With the ability to monitor and resolve problems due to cardiac 

arrythmias, heart failure, pulmonary edema and cardiogenic shock have 

become the major contributing factors in the mortality associated with 

AMIs. : These complications have been reported in at least half of the 

patients hospitalized for AMIs (Rutherford, McCann and 0 ?Donovan 1971).

Of these, cardiogenic shock, which develops in 10 to 15 percent of these 

hospitalized patients (Eckhardt 1977; Ratshin, Rackley and Russell 1972),



carries a mortality rate of 80 percent or higher (Clark 1972; Eckhardt 

1977; Rackley %978; Weissler and Warren 1974). Early recognition and 

intervention have been proposed to decrease this rate by 10 to 15 

percent (Scott et al. 1972).

The development of a right heart, balloon-tipped, flow-directed 

catheter by Swan and Ganz made bedside monitoring of hemodynamic 

changes in a patient with an AMI a practical and relatively safe pro

cedure. With the use of this technique, detection and recognition of 

changes predisposing a patient to heart failure, pulmonary edema, and 

cardiogenic shock can occur before clinical signs and symptoms are 

manifest (Forrester, Diamond and Swan 1972b; Kuhn 1978; Walinsky 1977). 

With the increased use of the Swan-Ganz catheter since its inception, 

its role has evolved from one limited to diagnostics to encompass the 

management and evaluation of therapeutic interventions (Crexells et al. 

1973; Forrester et al. 1972b; Hathaway 1978; Kuhn 1978; Ratshin,

Rackley, and Russell 1972; Scheinman et al. 1973; Weissler and Warren 

1974).

Utilization of pharmacologic agents in the management of patients 

with heart failure, pulmonary edema and cardiogenic shock, has made the 

use of continuous monitoring of hemodynamics a necessary part of 

patient care. The nurse at the bedside monitoring, recording, and 

assessing hemodynamic changes as a result of therapeutic interventions 

plays a paramount role in determining the patient's prognosis.
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Conceptual Framework 

The various theories of nursing practice are based on a holistic 

view of man; the biologic9 psychologics sociologic and developmental 

aspects of man being inherent components of this philosophy (Grubbs 

1974; Leininger 1978; Neuman 1974; Putt 1978; Roy 1974). This study 

was designed to examine one facet of the biologic aspect of man. The 

paradigm for this conceptual framework is illustrated in Figure 1.

The concept of the health-illness continuum . has been in

corporated within medical and nursing practice to provide an all- 

encompassing definition of patient care. The client may be in contact 

with health professionals in a variety of settings and circumstances, 

depending on the individual's needs. Within this framework, the ser

vices provided may range from preventive measures in outpatient 

facilities to life-saving interventions in hospital critical care areas 

(Grubbs 1974; Leininger 1978; Putt 1978; Roy 1974).

The field of cardiology deals with one of the physiologic 

subsystems of man, namely, the study of the heart and its functions.

The assessment of a patient's cardiac status is dependent on the 

application of the principles of anatomy, physiology and physics, i.e. 

mechanical mechanisms (Hurst and Logue 1974).
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Anatomy; The heart is composed of four chambers9 the right 

atrium9 right ventricle, left atrium and left ventricle, which are 

connected and supported by the cardiac muscle and fibrous skeleton•

The right atrium and ventricle are separated by the tricuspid valve, 

while the mitral valve separates the left atrium and ventricle» The 

valves are composed of endocardial tissue and are supported by the 

fibrous skeleton and papillary muscles. A muscular wall, the septum, 

separates the right and left sides of the heart. The nervous conduction 

system, the pathway from the sino-atrial node to the Purkinje fibers, 

is contained within the musculature of the heart» The pulmonary artery 

and vein, with their respective divisions, allow for blood flow within 

the cardio-pulmonary circuit (Silverman and Schlant 1974)o

Physiology: One of the major functions of the heart is the

maintenance of oxygenated blood flow through the systemic circulation» 

Deoxygenated, venous, blood is returned to the heart through the 

superior and inferior vena cavae, which empty into the right atrium.

The venous blood is stored in the right atrium during ventricular systole 

when the pressure resistance to further blood flow is high, and then 

empties into the right ventricle during diastole when the resistance to 

blood flow is reduced. The right ventricle may be functionally viewed 

as an inflow and outflow tract, channeling blood from the right atrium 

anteriorly and inferiorly and then ejecting it superiorly and pos

teriorly into the pulmonary artery to enter the cardio-pulmonary circuit 

to be oxygenated. The left atrium is analogous in function with the 

right atrium, receiving blood from the pulmonary vein, storing it 

during ventricular systole (Balcon, Bennett and Sowton 1972) and.



then releasing it to the left ventricle during diastole» The left 

ventricle ejects the oxygenated blood into the systemic circulation 

through the aorta during ventricular contraction (Guyton 1971;

Jensen 1976; Schlant 1974a; Silverman and Schlant 1974).

Contractility9 an inherent property of the myocardium* in

fluences the pumping effectiveness of the heart. Underlying the 

ability of the heart to act as a pump is the necessity for coordinated 

control of the musculature. A well-defined pathway of the nervous 

system lies within the myocardium to provide for this synchronous 

contraction and relaxation* which facilitates maximum work efficiency. 

The sino-atrial node* an inherent pacemaker of the heart * initiates a 

wave of depolarization which is conducted to the atrio-ventricular node 

causing a synchronous contraction of the right and left atria. This 

impulse continues to the Bundle of His* through the right and left 

fasicular branches* and terminates in Purkinje fibers which results in 

coordination of the right and left ventricular contractions (Guyton 1971 

Jensen 1976).

Mechanical Mechanisms: The mechanical mechanisms of the

myocardium may be divided into three distinct * interrelated categories: 

those which involve Starling's law;of the heart* i.e. preload; those 

which involve the inherent contractility of the heart; and those which 

involve the effects of impedance and vasculap resistance* i.e.* after- 

load (Schlant 1974a). The functional relationship between the initial 

myocardial fiber length and the force of contraction is based on



Starling vs law of the heart (Schlant 1974a) <, Preload has been defined 

as the force, usually caused by the filling of the heart chamber with

blood, "which serves to impart a given stretch and length to the muscle"

(Weber and Janicke 1979, p*373). Thus, as the blood enters the chamber 

of the heart, the muscle fibers are stretched, and the resultant force

of contraction is determined by the length of the muscle fiber

(Hathaway 1978), This mechanism allows for equalization of right and 

left ventricular minute outputs even though their stroke volumes may 

vary (Schlant 1974a),

"Contractile state is the inherent strength and speed of. 

contraction of the cardiac muscle independent of preload and afterload" 

(Shah 1977a, p, 256)» The myocardium has an elastic quality which 

determines the length to which the muscle fiber can be stretched. Once 

this limit has been reached, further stretching will not increase the 

force of the contraction (Grossman et al, 1977; Lantiegne and Civetta 

1978; Schlant 1974a), *

The third mechanism involves the concept of afterload, that is, 

the load resisting systolic shortening (Grossman et al, 1977), Ven

tricular fiber shortening has been determined to vary inversely with 

afterload (Shah 1977a), thus affecting the ejection force and per

formance of the ventricle. The resistance against which the right 

ventricle contracts is determined by the pulmonary vascular resistance 

and pulmonary impedance; the left ventricular resistance factors are the 

peripheral vascular resistance, the aortic impedance and viscosity and 

mass of the blood (Schlant 1974a),
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The interrelationship between preload, contractility and after

load, is the determinant of the hemodynamic pressures within the various 

structures of the heart„ A summary of the normal pressures of the right 

atrium, right ventricle, pulmonary artery, left atrium and left 

ventricle is presented in Appendix Ao



Definition of Terms 

Acute myocardial infarction (AMI) is defined as the destruction 

of cardiac tissue reflected in characteristic EKG and serum enzyme level 

changes (Lassers et al. 1970; Ratshin et al. 1972)0 The region of 

injury is diagnosed from a 12-lead EKG (see Appendices B & C).

Heart failure is defined as a condition in which the pumping 

ability of the heart is no longer able to supply an adequate amount of 

blood to meet the metabolic needs of the tissues of the body (Clark 1972; 

Cohn 1978; Spann and Hurst 1978; Weissler and Warren 1974)„

Pulmonary edema is defined as the transudation of fluid from the 

cardio-pulmonary capillary beds into the interstitial spaces of the 

lungs and the alveoli due to left ventricular failure (Clark 1977;

Lalli 1978; Schlant 1978).

Cardiogenic shock is defined by the clinical symptoms associated 

with the inability of the heart to act as an effective pump to maintain 

adequate circulation. The clinical symptoms tare: a systemic systolic

blood pressure of 90 mm Hg or less, or 80 mm Hg less than prior basal 

levels of a known hypertensive patient; peripheral vasoconstriction re

sulting in pale, cool, clammy skin; urine output less than 30 cc/hour; 

and diminished mentation (Eckhardt 1977; Mond et al. 1973; Wilson and 

Wilson 1977).



CHAPTER 2

SELECTED REVIEW OF THE LITERATURE

When a patient is admitted to a coronary care unit with the 

diagnosis of AMI, his physiologic status is determined by the clinical 

assessment of the body7s subsystems» In particular, the determination 

of the patient7 s cardiac status is based on the symptoms manifested as 

a result of alterations in the anatomy, physiology and mechanical 

mechanisms of the heart.

. Abnormal Anatomy

Atherosclerosis, the build-up of plaque in the vasculature, 

is the predisposing factor of myocardial infarction. The gradual 

narrowing of the coronary arteries causes a decrease in the amount of 

oxygenated blood that can be delivered to the myocardium. Eventually, 

the coronary arteries are unable to supply enough oxygenated blood to 

meet the metabolic requirements of the cardiac muscle, resulting in is

chemia and infarction of the myocardium. The ensuing tissue necrosis 

is reflected in changes of the cardiac muscle, the affected areas 

becoming thin and scarred (Guyton 1971; Jensen 1976; Luckmann and 

Sorenson 1974).

The extent of cell destruction may be determined by measuring 

the blood serum levels of cardiac enzymes, the enzymes being liberated 

into the bloodstream with the breakdown of the individual cardiac cell 

membranes. With myocardial infarction, the levels of creatinine

12
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phosphokinase (CPK), lactic dehydrogenase (LDH) and serum glutamic 

oxaloacetic transaminase (SCOT) are elevated above normal levels 

(Hurst and Logue 1974; Smith, Theirer and Huang 1973; Sobel and 

Shell 1972), The normal levels of cardiac enzymes and the onset and

peak of elevations with AMIs are presented in Appendix B.
/

Abnormal Physiology 

The change of the cardiac musculature during an AMI results 

in alterations of the hearths physiologic mechanisms. The thinning 

and scarring, of the myocardium, often exhibited as cardiomegaly, 

decreases the heartvs ability to function as an effective pump to 

maintain systemic and pulmonary circulation. As a result, the amount 

of oxygenated blood delivered to the tissues of the body may be re

duced (Broder and Cohn 1972: Clark 1972; Schlant 1974b; Weissler and 

Warren 1974),

The ischemia and necrosis of cardiac muscle associated with 

an AMI affect the structure and functions of the individual cells 

within the damaged areas. This is often manifest in nervous system 

impulse conduction as determined by EKG tracings. Cardiac arrythmias 

due to irritability of the myocardium occur and the diagnosis of an 

AMI, in conjunction with serum enzyme levels, is determined by 

characteristic EKG changes, namely, S-T segment elevation and the 

appearance of pathologic Q waves (Guyton 1971; Jensen 1976; Ratshin 

et al, 1972; Schamroth 1976),
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Abnormal: Mechanical: Mechanisms 

The mechanical mechanisms of the myocardium are affected by 

changes that occur with an AMI and are related to the anatomic and 

physiologic abnormalities that are associated with this condition.

The alterations of these mechanisms is a major contributory factor 

affecting the hemodynamic status of the patient.

During the acute phase of an AMI, the amount of blood re

turned to the heart from the systemic circulation and the force at 

which it is returned may be reduced due to decreased pumping ability 

of the heart. This results in a reduction of preload, affecting 

the relationship described by Starling’s law of the heart. With a 

decreased amount of force applied to the walls of the chambers of the 

heart, the muscle fibers are not stretched to their limits, and the 

resultant force of contraction is reduced (Cohn 1978; Schlant 1978).

The thinning and scarring of the ischemic and necrotic areas 

- of the myocardium during an AMI result in a change in contractility 

of the cardiac muscle. Compliance of the myocardium increases during 

the early phase of an AMI and the force applied to the muscle wall 

produces a bulging of the heart chamber due to the decreased resistance 

of the muscle fibers. In contrast, an increase in the stiffness of the 

myocardium due to scarring as the acute phase evolves, reduces the 

elastic quality of the muscle fibers and the heart chamber is unable 

to stretch to its normal limits (Broder and Cohn 1972; Clark 1972; 

Forrester et al. 1971; Schlant 1978).



Alterations in contractility.and dyssynergy of ventricular 

contraction may reduce the ability of the heart to overcome:the re

sistance produced by afterload'factors o Thus,i the pumping efficiency 

of the right and left ventricles is reduced (Broder and Cohn.1972;

Cohn 1978; Forrester er ale 0.971'; Schlant 1978)» The combination of 

the alterations of the myocardial mechanical mechanisms result in the 

altered hemodymanics manifest in a patient with an AMI. This causes 

the resultant abnormal pressures within the chambers of the heart»

The Swah-Ganz Catheter 

Structure: The Swan-Ganz catheter is a polyvinyl chloride,

four lumen catheter, 1 1 0  centimeters in length, which is able to 

measure pressures in the right atrium and pulmonary artery. The in

flatable balloon at the tip of the catheter allows for easy insertion and 

temporary occlusion of a branch of the pulmonary artery for measurement 

of the PCWPo A thermistor within the fourth lumen provides for a deter

mination of cardiac output (Forrester et al. 1972a).

Function: The Swan-Ganz catheter is used for monitoring the

hemodynamic status of a critically ill patient. The indications for 

the use of this catheter in a patient with an AMI are: assessment of

left ventricular function; determination of heart failure, pulmonary 

edema, and cardiogenic shock; evaluation of a patientTs prognosis; 

guidance for therapeutic interventions; and evaluation of therapeutic 

interventions (Archer and Cobb 1974; Bolognini 1974; Forrester et al. 

1972b; Hathaway 1978; Rackley 1978; Ratshin et al. 1972; Swan 1975).
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An impairment of left ventricular function is commonly asso

ciated with an AMI* Due to the complications inherent in left heart 

catheterization9 right heart catheterization is used as an alternative 

procedure for the assessment of left ventricular function* During 

diastole the mitral valve between the left atrium and ventricle is open, 

creating a closed system from the pulmonary artery to the left ventricle*• 

The results of normal heart studies have demonstrated that the PAD 

pressure closely approximates the left ventricular end-diastolic pressure9 

an indication of the pumping efficiency of the heart (Balcon et al* 1971; 

Cline9 Williams and Smith 1970; Crexells et al* 1973; Falicov and 

Resnekov 1970; Hathaway 1978; Hunt et al* 1970; Lalli 1978; Mond et al* 

1973; Rahimtolla et al* 1972; Ratshin et al* 1972; Scheinman et al* 1973; 

Woods 1976)*

Inflation of the balloon at the tip of the Swan-Ganz catheter 

provides for the determination of the PCWP* During diastole, as with 

the PAD, a closed system from the pulmonary artery to the left ventricle 

is created, so that the measurement of the PCWP accurately reflects 

the left ventricular end-diastolic pressure in the normal heart» Thus, 

the *wedge* pressure reflects the efficiency of left ventricular 

function (Crexells et al* 1973; Forrester et al* 1971; Forrester et al* 

1972b; Hathaway 1978; Kuhn 1978; Lassers et al* 1970; Mond et al* 1973; 

Walston and Kendall 1973; Woods 1976)»

PAD vs* PCWP Measurements: Pulmonary infarction is a possible

complication caused by repeated occlusion of a branch of the pulmonary 

artery by inflation of the balloon at the tip of the Swan-Ganz catheter
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for the determination of the PGWP.(Archer and Cobb 1974; Bolognini 1974; 

Fisher9 DeFelice and Parisi 1975; Rackley 1978). To prevent this 

occurrence9 the PAD pressure is.used more frequently to indirectly 

determine the hemodynamic status of the patient with an AMI „ However9 

a debate on the accuracy of substituting the PAD for the PCWP is 

present in the literature»

Lassers and others (1970) undertook a study of 30 patients 

with the diagnosis of AMI to determine the relationship between pul

monary artery pressures and clinical manifestations» They found 

that the PAD could be used as a close approximation of the PCWP in 

the absence of chronic obstructive lung disease or of pulmonary embolio 

Rahmitolla and coworkers (1972) undertook a study to examine 

the relationships between pulmonary artery, pulmonary capillary wedge 

and left ventricular end-rdiastolic pressures and found that:

"•..the PAD was higher than the mean PCWP. However, 
if patients with pulmonary vascular resistance 
greater than two units are excluded, the PAD was not 
significantly different from the mean PCWP. Thus, the
lack of identity between PAD and mean PCWP was due to
minimal-to-moderate increases of pulmonary vascular 
resistance..." (p.288).

In August of 1971, Archer and Cobb (1974) undertook a con

trolled study involving 2 0 0  patients over a 1 0  month period to assess

the use of pulmonary artery pressure monitoring in acutely ill patients.

The data analysis was based on a chart review of 8 6  randomly selected 

patients who underwent long-term pressure monitoring. They found that:

"...in only one-third (33%) of our patients were 
PAD and PCWP divergent by 4 mm Hg or less in 90%
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of the comparative measurements «> Differences between 
PAD and PCWP exceeded 8  mm Hg in 44% of these 8 6

patientso Not only was PAD a poor reflection of
PCWPj but also this relationship was inconstant in 41% 
of the patientso11 (p.7 4 9 ) o

The general conclusion was that the relationship between the PAD and

PCWP may be directly influenced by a number of factors associated

with acutely ill patientso

DelGuercio and Cohn (1976) undertook a 20 month study involving 

657 patients to determine if the PCWP could be estimated from right 

atrial or PAD pressures» From synchronous PAD and PCWP measurements 

performed on 456 subjects9 a mathematical relationship between these 

two measurements was ■ determined. The use of this equation! 

mean PCWP = 1.20PAD - 5.54 allowed for the PAD to be used as an es

timate of PCWP9 but.not as an equivalent measurement.

Use in Clinical Practice: Studies of the use of pharmacologic

agents as therapeutic interventions for AMIs have established that 

vasodilatory and inotropic medications improve cardiac performance and 

reduce strain on the damaged myocardium (Amsterdam et al. 1972;

Chatterjee et al. 1976; Cohn 1978; Hsieh5 Goldberg and Arnsdorf 1978;

Kuhn 1978; Ludbrook, Byrne and McKnight 1979; Pagani9 Vatner and 

Braunwald 1978; Yeh et al. 1977; Ziesch and Franciosa 1977). A 

narrow parameter of PCWP 9 as determined by the readings from the Swan- 

Ganz catheter, usually defines the dosage titration of these pharmacologic 

agents. The vwedge? pressure is usually maintained between 12 and 

18 mm Hg to provide optimum systemic circulation and prevent pulmonary
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congestion (Crexells et al. 1973; Forrester et al. 1972b; Hathaway 1978; 

Kuhn 1978; Scheimnam et al. 1973; Shah 1977b; Swan 1975; Walinsky 1977).



CHAPTER 3 

METHODOLOGY

This chapter includes a discussion of the research design, 

the setting and sample of this study, human subjects, data collection 

procedures, proposed analysis of the data and limitations of this study»

, Research Design 

A descriptive design was used to determine the relationship 

between PAD and PCWP measurements taken immediately consecutively in 

patients with AMIs. This type of design was chosen in view of the fact 

that the literature defines PAD and PCWP, but their relationship in 

patients with abnormal heart function is in question (Archer and Cobb 

1974? DelGuercio and Cohn 1976; Lassers et al« 1970; Rahmitolla et al. 

1972)o

Setting and Sample 

The subjects who were selected for this study were patients 

admitted to the Coronary Care Unit of a large, acute care South

western facility, whose admitting diagnosis, as determined by the 

attending physician, was acute myocardial infarction. This diagnosis 

was substantiated by 12-lead EKG interpretation and serial serum 

cardiac enzyme levels indicative of an AMI.

To be included in this study, the patient was required to have 

a Swan-Ganz catheter as part of his therapeutic interventions, the

20
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necessity of insertion being determined by the attending physician.

The information that was used for data analysis included the patient’s 

age, sex, pertinent medical history, type of AMI, medications being 

administered, and Swan-Ganz catheter pressure measurements.

Ethical Review of Human Subjects Committee 

The proposal was submitted to the Ethical Review on Human Sub

jects Committee and approval was received prior to data collection (see 

Appendix D).

Patients: The data obtained were based on a convenience sample

of 15 subjects. To be included in this study, the patient was asked 

to sign a written consent form»stating that he had been informed of the 

purpose of this study, the data collection procedures involved, and that 

he voluntarily agreed to be a participant (see Appendix E)•

Physicians: The inclusion of a particular patient for this

study also required the signing of a written consent form by the attending 

physician. The written consent form included the purpose of this study, 

the data collection procedures involved, the possible risks to the 

patient, and the information given to the patient in regard to this study 

(see Appendix F).

Nurses: Due to the unstable condition of the patients who were

included in this study, the data collection procedure was designed to 

avoid any manipulation of the patient that would influence his prognosis. 

The appropriateness of Swan-Ganz pressure measurement determination and 

the technical skills required for the execution of this procedure were
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the responsibility of the nurse assigned to the particular patient* At

the time of pressure measurement determination, the data were in

dependently recorded on the data collection sheet by the investigator« 

The use of these data was subject to the signing of a written consent 

form by the nurse assigned to a patient participating in this study. The 

written consent included the purpose of this study9 the data collection 

procedures involved, the possible risks to the patient, the information 

given to the patient in regard to this study, and voluntary agreement to 

participate in this study (see Appendix (?).

Cardiac Care Committee: A copy of the proposal was presented to 

the Cardiac Care Committee of the hospital in which this study was 

conducted for their approval to use this setting for data collection.

Data Collection Procedure

The data obtained from the patient’s medical record included 

the information that is routinely recorded as specified by hospital 

policies or by physicians’ orders. The information from the medical 

record included: age; sex; previous cardiac problems; previous and

current pulmonary problems; type of AMI; and medications being ad

ministered at the time of pressure measurement recording. The data 

sheet that was used for recording this information is presented in 

Appendix H.

Procedure for Samples: For standardization of data collection,

the nurse was required to ’zero’ the Swan-Ganz catheter transducer, as 

delineated in the hospital policy manual. The Swan-Ganz catheter flow
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maintenance system was manually flushed five minutes prior.to re

cording the PAD and PCWP measurements *

The only measurements that were used for analysis were those 

taken immediately consecutively9 in order to decrease the error that 

may occur as a function of time. The data were obtained during a 

specified period of time, as determined by the Head Nurse of the 

Coronary Care Unit and the investigator5 and were limited to the first 

72 hours after insertion of the Swan-Ganz catheter by the physician.

Inservice: Prior to data collection an inservice program was

given by the investigator to the nurses who staff the setting of this 

study. The inservice included: the purpose of this study; the de

scription of the sample; the data collection procedures; and the infor

mation needed for informed consent by the patient, attending physician 

and the nurse.

The data were obtained from a convenience sample of 15 patients 

with the diagnosis of AMI. The inclusion of a particular patient in 

this study was subject to the written consent of the patient which was 

obtained by the investigator within 24 hours after insertion of the 

Swan-Ganz catheter by the physician. In the event that the patient 

was unable to sign due to his physical condition, permission for use 

of these data was obtained by the investigator when the patient's 

state of health improved. _

The procedure for the determination of Swan-Ganz pressure 

measurements was executed by the nurse assigned to a particular patient 

and was independently recorded by the investigator. The use of these
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data for analysis was subject to the written consent of the nurse 

agreeing voluntarily to participate in this study„ The written con

sent was obtained by the investigator on completion of the inservice 

program.

Proposed Analysis of the Data

The relationship between the PAD and PCWP measurements was 

examined with bi-variate correlation-regression analysis. In view of 

the fact that this was a descriptive study being done for the first 

time by this investigator, any correlation that was statistically 

different from zero, with a significance level of .05 was accepted 

(Huntsberger and Billingsley 1977).

Limitations

1) The Swan-Ganz measurements taken were limited within the 

time frame of 72 hours from the time of the catheter insertion.

2) Technical problems arising from the use of bio-engineering 

equipment may not provide optimal conditions.

3) Patients • with mitral insufficiency, pulmonary hypertension 

and ventricular septal defects, or patients on ventilators, were 

classified and analyzed separately, in that these medical problems

may alter PAD and PCWP measurements.



CHAPTER 4

PRESENTATION OF THE DATA

In this chapter the findings and statistical analysis of the

data collected are presented»

Characteristics of the Sample

The sample consisted of 15 subjects admitted to the Coronary 

Care Unit of a large9 acute care Southwestern facility with the diag

nosis of AMI.

Age and Sex; The reported ages of the 15 subjects ranged from 

40 to 82 years with a mean age of 62.5 years. The median age of the

group was 65 years. Seven of the subjects were between the ages of 62

and 70 years. Ten of the subjects were male and five were female.

Cardiac and Pulmonary History: The subjects’ medical records

were reviewed for specific cardiac and pulmonary medical problems which 

could possibly influence the data recorded for this study. In review 

of previously documented cardiac problems: three of the subjects had

no prior history of cardiac disease; none of the subjects had mitral
finsufficiency or a ventricular septal defect; five of the subjects had 

been treated for systemic hypertension; eight of the subjects had a 

positive history of angina; and five of the subjects had previously been 

hospitalized for an acute MI. None of the subjects of this study had a 

positive history of pulmonary disease. These findings are presented in 

Table I.
25
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Table I: Cardiac and Pulmonary History .of Subjects*

Subject Cardiac
number no previous Systemic . Angina Myocardial

infarctionhistory j hypertension

1
J

X

2 X X X

3 X

4 X

5 X

6 X

7 X

8 X

9 X X

1 0 X

1 1 X X '

1 2 X

13 X

14 X X

15 ' X X

Total 3 5 8 5
___;___________ &_ _____ ;______

*None of the subjects had a history of pulmonary disease.
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Type of Acute Myocardial Infarction: All of the subjects

had AMIs substantiated by EKG and.serum cardiac enzyme level changes 

characteristic of AMI during the data collection period. Thirteen of 

the subjects had acute transmural antero-septal Mis; four subjects had 

acute transmural antero-septal Mis involving lateral wall extension 

of the infarct; two of the subjects had acute transmural inferior wall 

Mis; and none of the subjects exhibited posterior wall changes. These 

findings are presented in Table 2,



Table 2: Type of Acute Myocardial Infarction Among Subjects

jSubj ect Type of Acute Myocardial Infarction
number Antero-Septal Lateral Inferior

1

2

X

X

X

3 X X

4 X

5 X

6 X X

7 X

8 X

9 X

1 0 X

1 1 X

1 2 X

13 X

14 X •

15
.

X

Total j 13 . 4 2
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Mechanical Assistance: One subject was on a ventilator for 

respiratory assistance and three subjects had intra-aortic balloon 

pumps (IABP) for cardiac perfusion assistance during this study. No 

subject was on both the ventilator and the IABP during data collection.

Medication(s) profile: The subjects* cardiac medication(s)

being administered while PAD and PCWP measurements were being recorded 9 

were examined in terms of drug classification, i,e, vasodilator, 

inotropic, vasopressor, or anti-arrythmic agents. During the data 

collection period: 1 0  of the subjects were receiving a form of a

nitrate-based vasodilatory agent, most commonly sodium nitroprusside 

(Nipride) and four of the subjects were receiving digoxin (Lanoxin) as 

an inotropic agent. Eleven of the subjects were receiving a vasopressor 

agent of which dopamine HC1 (Intropin) was prescribed in nine of the 11 

cases. All of the subjects were receiving lidocaine HG1 (Xylocaine) 

as an anti-arrythmic agent, either alone as in eight of the subjects, 

or in combination with other medications such as Pronestyl or Quinidine 

(see Table 3),



Table 3: Medication Profile of Subjects*

Subject 
number

Vasodilator Inotropic 
. agent :...

Vasopressor

1 X X

2 X

3 X

4 X X

5 X

6 X

7 X X

8 X X

9 X X X

1 0 X X

1 1 X

1 2 X

13 X X

14 X X

15 X X

Total IP 4 1 1

*A11 subjects were receiving an antiarrythmic agent.
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D̂escription and Analysis of the Data

PAD vs. PCWP Measurementsi For each subject eight PAD and PCWP 

measurements were taken immediately consecutively during the first 72 

hours after insertion of a Swan-Ganz catheter by the subject’s physician 

(see Table 4)o Of the total 120 paired PAD:PCWP measurements recorded9 

10 of the pairs (.8.33%) showed the values to be equivalent. In 26 cases 

(21.67%) there was a difference of one mm Hg between the PAD and PCWP 

values, In 20 cases (16,66%) there was a difference of two mm Hg and 

in 22 cases (18,33%) there was a difference of three mm Hg, In 10 

cases (8.33%) there was a difference of four mm Hg; and in five cases 

(4.17%) there was a difference of five mm Hg between the PAD and PCWP 

values. A relatively high proportion of subjects demonstrated an un

expectedly large difference between the two values. Seventeen cases 

(14.17%) showed differences between six and 10 mm Hg. Sixteen cases 

(13.33%) demonstrated 11 to 15 mg Hg difference; and one pair showed 

a difference of 18 mm Hg.
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Table 4: Paired PAD:PCWP Raw Bata Measurements Among Subjects

Subject Pressure Paired Measurement Number
number recorded  Average

1 2 3 4 5 6  7 8

1 PAD 29 29 19 24 19 2 0 23 24 23.13
PCWP 24 29 25 24 2 0 19 24 27 24.00

2 PAD 25 17 2 2 24 18 23 19 2 1 21.13
PCWP . 24 16 18 1 2 7 8 8 18 13.88

3 PAD 14 14 18 16 14 1 0 14 19 14.88
PCWP 1 0 1 0 16 14 8 1 1 1 1 6 10.75

4 PAD 28 1 0 9 1 2 13 18 1 0 9 13.63
PCWP 24 5 7 4 6 7 2 5 7.50

5. PAD 16 15 15 15 18 15 15 14 15.38
PCWP 13 13 14 15 16 16 . 1 2 15 14.25

6 PAD 18 17 2 0 19 17 1 1 16 1 2 16.25
PCWP 1 1 1 1 18 2 1 14 1 0 15 1 1 13.88

7 PAD 4 14 16 2 0 18 1 0 14 1 0 13.25
PCWP 5 8 16 18 18 8 1 1 9 11.63

8 PAD 30 27 28 28 14 15 15 1 2 21.13
PCWP 25 25 16 1 0 1 2 13 15 15 16.38

9 PAD 1 2 18 2 0 15 18 25 2 2 16 18.25
PCWP 8 16 6 1 2 16 1 2 18 2 0 13.50

1 0 PAD 1 2 17 18 14 2 2 14 19 16 16.50
PCWP 2 0 18 16 2 0 19 8 16 13 16.25

1 1 PAD 1 2 13 13 18 16 18 18 16 15.50
PCWP 1 0 9 1 0 1 2 1 1 1 2 1 1 1 1 10.95

1 2 PAD 19 17 2 1 1 2 17 17 16 17 23.38
PCWP 6 1 0 9 1 0 13 14 15 15 11.50

13 PAD 2 0 23 19 1 2 19 16 1 1 1 0 16.25
PCWP 2 0 14 15 1 2 1 0 15 1 0 1 2 13.50

14 PAD 2 0 16 15 16 13 1 2 13 15 15.63
PCWP 18 15 15 14 1 2 1 0 17 14 14.38

15 PAD 1 0 1 2 8 9 1 0 1 2 . 8 9 9.75
PCWP 1 0 7 8 8 9 1 0 7 8 8.38
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A t-test was used to analyze the 120 paired PAD:PCWP measure

ments. The measurements were found to be positively correlated, r=+.65, 

with a significance level of .01. The difference observed between the 

average PAD (16.93 mm Hg) and the average PCWP (13.38 mm Hg) was sig

nificant at the .001 level (see Table 5). 



Table 5: Comparison of Average PAD and Average PCWP of Subjects
(n=15)

Variable Mean Standard
Deviation

(Difference)
Mean

Standard
Deviation

Correlation 2-tail
Probability

t-value 2-tail
Probability

Average
PAD

16.93 3.82
-3.56 3.22 .65 .01 -4.27 .001

Average
PCWP

13.38 3.88

CO
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In Figure 2 the scattergram of average PAD (x values) and 

average PCWP (y values) measurements is presented. With 2.21 as the 

x-intercept and 0 . 6 6  as the slope.derived from the data, the equation, 

average PCWP = 0.66 PAD + 2.21, may be used to estimate the average PCWP 

if the PAD is known.

)
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Figure 2: Scattergram of Average PAD and Average PCWP
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Average PGWP arid Factor Variables: To try to explain the

differences observed between the PAD and PCWP measurements, the sub

jects7 cardiac histories, types of AMIs, types of mechanical assis

tance and medication regimens.were analyzed for their relationships, 

if any, with the PCWP, None of the factors evaluated had a relation

ship with the PCWP at a statistically significant level (see Table 6 ),



Table 6: Correlation of average PAD and PCWP and Factor Variables
(n=15)

Correlation
Variable Coefficient Significance

Pearson's r

Selected Cardiac History:
Hypertension -.08 .39
Angina -.04 .45
Myocardial Infarction +.16 .29

Type of Acute Myocardial Infarction:
Anterior -.15 .30
Septal -.15 .30
Lateral -.35 .10
Inferior +.15 .30

Selected Mechanical Assistance: 
Ventilator
Intra-aortic Balloon Pump

+.13
-.05

.32

.43

Type of Cardiac Medication:
Vasopressor -.30 .13
Inotropic Agent +.04 .45
Vasodilator +.10 .36

(Level of Significance; p .05)



CHAPTER 5

DISCUSSION OF FINDINGS9 SUMMARY AND RECOMMENDATIONS

In this chapter9 the research findings are discussed» A 

summary and recommendations for further studies and nursing practice 

are also presentedo

Interpretation of the Results

The purpose of this study was to determine the relationship 

between PAD and PCWP measurements taken immediately consecutively 

in patients with acute Mis. With the on-going development of new 

techniques and procedures to meet the needs of critically ill cardiac 

patients9 the evaluation and retesting of interventions currently used 

in medical and nursing practices are necessary to maintain high stan

dards of patient care. The use of the Swan-Ganz catheter for bedside 

hemodynamic monitoring is one such new development.

The positive correlation found between the two measurements

(p .01) is a relationship that has been observed by the nurses at the

bedside of a patient with an AMI. From clinical experience? most cardiac
x . 

nurses are familiar with the general tendency for both measurements to

vary in the same direction. However? little confidence has been placed

on this observation with the lack of substantiation in the literature

on this subject.

Rahmitolla and others (1972) suggested a positive correlation 

between the PAD and PCWP if pulmonary vascular resistance was a factor

39
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in the patient’s condition, but no clear relationship was defined.

Archer and Cobb (1974) found an inconsistent relationship between these 

measurements in 41 percent of the patients selected for their study.

The use of a Swan-Ganz catheter as an assessment tool for the 

cardiac and pulmonary status of a patient with an AMI is strengthened 

by this finding. Nursing reports on a patient’s condition often are 

based on this correlation. For example, a patient may be deemed as 

"getting into trouble" by an upward trend noted in the PAD and/or PCWP 

measurements. Likewise, a downward trend in either or both measure

ments is an indication of a patient’s clinical improvement in most 

cases.

The positive correlation found between the PAD and PCWP measure

ments does not, however, allow for the substitution for these values as 

equivalent to one another. This is of particular importance when a 

narrow parameter of PCWP measurements is defined for the administration 

of cardiac medications. DelGuercio and Cohn (1976), whose study was 

based on 456 subjects undergoing synchronous PAD and PCWP monitoring, 

found that the PAD could be used as an estimate of PCWP through the use 

of the equation: PCWP = 1.20 PAD - 5.54. The findings of this study 

reveal a similar estimation equation, i.e. PCWP =0.66 PAD + 2.21.

The differences in the equations derived from the two studies illus

trate the need for more research in this area before substitutions of 

the two values, through the use of mathematical equations, can be used 

with complete confidence in the management of a critically ill patient.



In particular? if the titration of medications.to maintain a 

PCWP <D>f 12 to 18 mm Hg is based on PAD measurements 9 either because 

of the relative ease of obtaining a PAD value or the inability to 

"wedge" the catheter9 the patient may* in fact9 be closer to a range 

of PCWP between 9 and 15 mm Hg» In essence, a hypovolemic hemo

dynamic state may be iatrogenically induced within the heart itself 

through the use of potent medications» This may potentially create a 

clinical situation where the heart has to work harder to maintain 

systemic perfusion, based on Starling7s law of the heart and the con

cept of preloado Ultimately, this state may compromise one of the 

main objectives of medical and nursing interventions, that is, the 

easing of the workload on the heart to allow time for it to heal after 

an acute myocardial infarction,.

Physiologically, it is difficult to explain the difference found 

between these two measurements if pulmonary resistance factors are ex

cluded » Archer and Cobb (1974) made the general conclusion, based on the 

review of 86 randomly selected charts from a sample population of 200 

subjects, that a number of factors associated with acutely ill patients 

are responsible for this difference. Although none of the factors 

examined, i.e. cardiac history, type of AMI, type of mechanical assis

tance, or medication regimen, showed significant correlations with the 

PCWP, clinical observations suggest that some factor or factors 

associated with an AMI have a significant influence on the measurements 

recorded.
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Suiimia,r.y

. This study was designed to answer the questionr 'What is the 

relationship between PAD and PCWP measurements taken immediately consecu

tively in patients with acute myocardial infarctions?

The conceptual framework for this study was based on the 

anatomic? physiologic 9 and physical principles of cardiology in the 

normal heart» The review of literature focused on alterations that occur 

in patients with AMIs* The debate in the literature concerning the 

relationship between the PAD and PCWP measurements was the primary focus 

of the studies cited»

The convenience method of sampling was used to select the 15 

subjects used in this study. All patients had AMIs substantiated by EKG 

and cardiac enzyme.level changes.

A positive correlation was found to exist between the PAD and PCWP 

measurements in this sample population. Furthermore9 the PAD tends to 

be higher than the PCWP at the .001 level of significance.

The variables examined to explain the difference between these two 

measurements were hot influencing factors at a significant level.

Further studies are needed to more clearly define the exact mathematical 

relationship between the PAD and PCWP measurements in patients with acute 

myocardial infarctions as well as the factors associated with the observed 

differences.
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: Recommendations -

Based on the findings of this study5 the following recom

mendations are made:

lo Replicate studies with a larger size sample population in 

which patients with pulmonary vascular resistance factors are excluded» 

2o Conduct studies in which the time sequence of the PAD:PCWP 

measurements are included in the analysis of the data.

3o Conduct studies based on the analysis of variance of 

factors associated with AMIs with PAD and PCWP measurements <>

4o Evaluate studies over a large range of PAD and PCWP values 

to determine if the absolute values of the measurements affect the PAD: 

PCWP relationship,

5, Conduct nursing research studies to evaluate the use of 

bioengineering equipment as an accurate assessment guide of a patient’s 

clinical status,

6, Incorporate the principles of function of frequently used 

biomedical equipment in nursing education programs, particularly those 

designed for nursing practice in critical care areas.



APPENDIX A

NORMAL PRESSURES (mm Hg)

Structure Systolic Diastolic Mean

Right atrium 2 - 14 -2 - +6 -1 - +8

Right ventricle 1 5 - 2 8  0 - 8

Pulmonary artery . 15 - 2 8  5 - 1 6  1 0 - 2 2

Pulmonary ’wedge* 9 - 23 1 - 1 2  6 - 1 5

Left atrium 6 — 20 —2 - +9 4 - 1 2

Left ventricle 90 - 140 4 - 1 2  - '

(Schlant, R.C., "Normal Physiology of the Cardiovascular System." in The 
Heart; Arteries and Veins 3rd ed. Hurst, Logue, Schlant, Wenger (eds). 
N.Y.: McGraw-Hill Book Co. 1974. p.83)
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APPENDIX B

SERUM ENZYME LEVELS

Normal serum levels 
female 
male

Onset of rise

Time of peak

Return to normal

CPK

71 IU 
55 IU

3-4 hours

33 hours

3 days

LDH 

127 IU

12-24 hours 

72 hours 

5-24 days '

SCOT 

24 IU

12 hours 

24 hours 

4 days

(Smith et al. "Serum Enzymes in Myocardial Infarction." AJN 73(2) 
277-279. February 1973, p. 278).

45



APPENDIX C

VENTRICULAR SURFACE AND - LEAD ORIENTATION

Surface or Region Lead Orientation

Anteroseptal Leads VI to V4

Anterolateral or superior Standard lead I and lead 
AVL

Inferior Standard leads II and III 
and AVF

Posterior No direct lead orientation. 
Diagnosis of abnormality in this 
region is made from inverse or 
"mirror-image" changes in leads 
VI to V4

Apical Leads V5 and V6

(Schamroth, L„ An Introduction to Electrocardiography. London: Blackwell 
Scientific Publications. 1976. p. 12)
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APPENDIX D

H U M A N ' S U B J E C T S  C O M ®  " A P P R O V A L

T H E  U N I V E R S I T Y  O F  A R I Z O N A
T U C S O N .  A R I Z O N A  8 5 7 2 4
H U M A N  S U B J E C T S  C O M M M  J 1 I 
ARIZONA H FM TH  SCIENCES CENTER 2305

14 A p r i l  19Ml

Stacey Levine, R.N.
P.O. Box 316A 
Route 8
Tucson, AZ 85730 

Dear Ms. Levine:

Thank you for submitting a revised consent form for your project 
entitled, "The Relationship Between the Pulmonary Artery Diastolic and 
Pulmonary Capillary Wedge Pressures in a Patient with an Acute Myocardial 
Infarction". The Human Subjects Committee concurs with your Departmental 
Review Committee’s opinion that this is a minimal risk project. T h e r e 
fore, approval is granted effective 14 April 1980.

Approval is granted with the understanding that no changes will be 
made in either the procedures followed or in the consent forms used Copies 
of which we have on file) without the knowledge and approval of the Hum;, 
Subjects Committee and the Departmental Review Committee. Any physical or 
psychological harm to any subject must also be reported to each commit in .

A uni versi ty-̂ widc policy requires that all sighed subject i-onsi-m 
forms be kept in a permanent file in an area designated for that purpose 
by the Department Head or comparable authority. This a s s u r e s  tIn-i i a c c e s 
sibility in the event that university officials require the i n 1 orm . it  i on 
and the principal investigator is unavailable for some r e a s o n .

Sincerely yours,

Milan Novak, M.D., Ph.D.
Chairman
Human Subjects Committee

. MN/jm

cc: Ada Sue Hinshaw, Ph.D.
Departmental Review Committee
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APPENDIX E

SUBJECT.CONSENT FORM

Project Titles The Relationship Between Pulmonary Artery Dias
tolic and Pulmonary Capillary Wedge Pressures in a Patient with an Acute 
Myocardial Infarction»

I, Stacey Levine, R.N.\ am conducting a study to determine the 
relationship between measurements taken with a Swan-Ganz catheter. The 
use of this procedure is often indicated in a patient who has had an 
acute myocardial infarction, that is, a heart attack, to assess the con
dition of the heart and the effectiveness of medications being given in 
a cardiac care unit. The results of this study will be used to evaluate 
this procedure to maintain high standards of patient care.

To be considered for this study, you must have the diagnosis of 
'heart attack*, as determined by your physician. Due to your illness, 
your physician may decide to use a Swan-Ganz catheter as part of your 
treatment. This study is based only on the numbers that will be taken 
from this type of medical equipment and will not change your treatment or 
care in any way.

If you agree to participate in this study, the nurses assigned 
to your care will be taking Swan-Ganz catheter recordings (numbers) as 
part of your prescribed treatment. The recordings used in this study 
will be those taken during the first 72 hours after insertion of the 
Swan-Ganz catheter. Other needed information will be obtained from your 
medical record. This will include your: age; sex; previous medical
history; type of heart attack; and medications prescribed by your phy
sician.

This study has been designed to use only the numbers taken from 
the Swan-Ganz catheter that will be recorded as part of your care. In 
this way,V the study will not change or affect your treatment or nursing 
care or result in any risk to you. To be included in this study, your 
physician will be contacted for his approval of your participation in 
this study. There will be no extra cost or procedures due to your par
ticipation in this study.

At any time, you are free to withdraw from this study without 
changing your relationship with the institution, your physician, or 
any persons. I will be available daily to answer any questions that 
you might have pertaining to this study.

The information received will remain confidential. You will be 
assigned a number and the pertinent information will be coded by number 
for computer data analysis.
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The results of this study will be part of my Master?s Thesis in 
Nursingo At some future time it may be published in medical and/or 
nursing literature» Confidentiality of the information will be maintained,

The nature, demands, risks, and benefits of this study have been 
explained to me and I understand what my participation involves. I under
stand that I am free to ask questions or withdraw from this study at any 
time without affecting my relationship with any institution, my physician, 
or any persons»

I understand that this consent form will be filed in an area desig
nated by the Human Subjects Committee with access restricted to the prin
cipal investigator or authorized representatives of the College of Nursing.

A copy of this consent form is available to subjects upon request.

Subject s Signature

Date

Witness

Date



APPENDIX F

PHYSICIAN CONSENT FORM

1 9 Stacey Levine9 R*N* 9 am conducting a study to determine 
the relationship between pulmonary artery diastolic and pulmonary 
capillary wedge pressures taken immediately consecutively in a patient 
with an acute myocardial infarction. In order to be selected for this 
study the subject must meet the following criteria:'

1. Subjects must have a diagnosis of acute myocardial 
infarction as determined by the attending physician
and substantiated by EKG interpretations and serum enzyme 
levels;

2. Subjects must have a Swan-Ganz catheter as part of their 
prescribed interventions. The necessity of Swan-Ganz 
catheter insertion will be solely determined by the 
physician and in no way be influenced by this study;

3. Subjects will sign an informed written consent to par
ticipate in this study. The information given to the 
subject will include: the purpose of this study; the
data collection procedure; a description of the research 
design to avoid any risk to the subject; the agreement 
of confidentiality; permission to ask questions about 
this study; permission to withdraw from this study at any 
time; and physician’s approval for participation.

4. Subjects participating in this study will have the 
written approval of their attending physician.

Due to the unstable condition of the patients involved9 the pul
monary artery:diastolic and pulmonary capillgry wedge pressure measure
ments used in this study9 will be those taken by the staff nurses 
assigned to a participating patient9 as part of the prescribed thera
peutic interventions. The measurements will be limited to those taken 
during the first 72 hours after insertion of the Swan-Ganz catheter. 
Other informations including the patient’s age, sex9 previous medical 
history9 and prescribed medications9 will be obtained from the patient’s 
medical record.

I have been informed of the nature of this study9 and give my
approval for  _______ .________________    to participate
in this study.
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I understand that this consent form will be filed in an area 
designated by the Human Subjects Committee with access restricted to the 
principal investigator or authorized representative of the College of 
Nursingo

A copy of this consent form is available to subjects upon request.

Physician Signature

Date

Witness

Date



APPENDIX G

NURSE CONSENT FORM

1 9 Stacey Levine9 R „ N o  9 am conducting a study to determine the 
relationship between pulmonary artery diastolic and pulmonary capillary 
wedge pressures taken immediately consecutively in a patient with an 
acute myocardial infarction» The objective of this study is to maintain 
high standards of patient care*

Due to the unstable condition of the patients who will be in
volved in this study, the research design was developed to avoid any 
risk to the patient« This necessitates Swan-Ganz pressure measurement 
determination being done by the nurse assigned to a participating patient 
as part of the prescribed therapeutic interventions. The measurements 
that will be analyzed will be those independently recorded by the in
vestigator and be limited to those taken during the first 72 hours 
after insertion of the Swan-Ganz catheter.

To standardize data collection procedure9 the nurse will be re
quired to ’zero* the Swan-Ganz transducer as delineated in hospital 
policy. It will also be necessary to flush the Swan-Ganz catheter flow 
maintenance system 5 minutes prior to recording pressure measurements.

For a particular patient to be selected in this study, he will 
be asked to sign an informed consent form. The information given to the 
patient will include: the purpose of this study; the data collection 
procedure; a description of the research design; the agreement of con
fidentiality; permission to withdraw from this study at any time; and 
physician’s approval for participation.

Your participation in this study is voluntary. Participation 
or refusal will have no effect on your employment status. There will 
be no monetary rewards for participating in the data collection of this 
study. Acknowledgement will be incorporated in the bound thesis.

I voluntarily agree to participate in this research study. The 
nature of the study has been explained to me and my responsibilities 
have been delineated.

I understand that this consent form will be filed in an area 
designated by the Human Subjects Committee with access restricted to 
the principal investigator or authorized representatives of the College 
Nursing.
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A copy of this consent form is available to subjects upon re

quest.

Nurse Signature

Date

Witness

Date



APPENDIX H

DATA COLLECTION SHEET

Subject Number: Age; ' Sex:

Cardiac History:
Mitral Insufficiency:________
Ventricular Septal Defect: ' 
Systemic Hypertension: '
Acute Myocardial Infarction: _____
Angina: ’

Pulmonary History:
Pulmonary Hypertension:
Chronic Obstructive Lung Disease:

Documented Acute Myocardial Infarction:
EKG: ______
Enzymes: '

Type of Acute Myocardial Infarction:
Posterior:________
Anterior:________
Septal:________ _
Lateral: ______
Inferior: ’

Type of Mechanical Assistance:
Ventilator: ______
IABP:

Medication Profile:
Vasodilatory Agent:    Type:
Inotropic Agent:    Type:_____
Vasopressor Agent:    Type: _
Anti-arrythmic Agent: . Type:

Swan-Ganz Pressures in mm Hg:

. Time 1:   PAD: _ _ _  PCWP:
Time 2:     PAD: PCWP:
Time 3:     PAD: PCWP:
Time 4: '■ PAD: ' PCWP:
Time 5: ' PAD: PCWP:
Time 6: _____  PAD: _ _ _ _ _  PCWP:
Time 7: _ _ _ _ _  PAD:    PCWP:
Time 8: PAD: PCWP:
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