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Abstract

Heart disease or cardiopathy is a comprehensive term that refers to a different and diverse
group of diseases that affect the heart, some of which require surgical intervention and
sometimes only conservative treatment . Heart disease is the number one cause of death in
both the United States and England « in addition to that 25.4% of the total deaths in the
United States due to these diseases.

Cardiac surgery patients are generally admitted to the cardiac surgery department or
who are in critical condition in intensive care units (ICU). Most of these patients usually
suffer from serious diseases such as myocardial infarction, heart failure or coronary artery
disease, where the surgical intervention on the heart is performed emergency or selectively
according to the patient's condition.

Preoperative nursing is a term that describes a variety of nursing jobs associated with
surgery, and includes three phases before, during, and after surgery . Each of these stages
begins and ends at a certain point to start the other stage, and each stage includes a set of
nursing activities performed by the nurse using the nursing process (NP). All stages of
patient care before, during and after surgery are important, but the pre-operative stage is
considered one of the most important stages because patients at this stage are unable to meet
their physical or psychological needs, which leads to an imbalance in patients, whether
emotional or psychological.

Nurses play an essential role in assessing patients prior to cardiac surgery by
determining the patient's needs, not only for cardiac surgery but also for complete nursing
care for each surgeries (before, during and after surgery). Preoperative assessment is an
interactive process to provide information, psychosocial and emotional support, and health
education to patients, which helps to enhance the patient's recovery after surgery . The nurse
also plays the role of coordinator among team members by collecting and protecting patient
information to provide the best healthcare and patient needs before and after surgery . The
pre-operative nursing consultation is useful from the patients' point of view, as they are
provided with basic information about the surgical procedure and an explanation of the pre-
and post-operative care process.

The objective of this thesis is to evaluate the effectiveness of an educational program
on nurses' knowledge and performance in relation to cardiac surgery and to prepare patients
prior to cardiac surgery for adult patients requiring cardiac surgery.

A quasi-experimental study was conducted on educational program on pre-operative
nurses knowledge and performance in cardiac surgery ward at the Middle Euphrates
Region. The probability sampling technique was adopted and 48 nurses working in the
cardiac surgery wards of two government hospitals and one private hospital were selected.

The use of a questionnaire form for nurses knowledge and performance in the wards
of heart surgery « where this questionnaire has been prepared by the researcher and
supervisors were presented to a group of experts were to make appropriate adjustments
according to expert opinion . This form consists of three parts:

Firstly : The socio-demographic data of the nurses participating in the study «

Second : A questionnaire form about the nurses’ knowledge regarding heart diseases and
surgery (31 questions).

Third : A checklist for the nurses’ performance in relation to preparing patients before
surgery (32 procedures).

XV



The results of the study showed that more than half of the sample were males 54.2%,
and their ages were between 25-29 years, and they have a Bachelor’s degree in nursing,
and they have 1-5 Years of experience, as well as majority of them don’t have previous
training courses in the field of heart surgery inside or outside Iraq.

Regarding to nurses' knowledge, the study showed that, more than half of the sample
13 (54.2%) had moderate knowledge about heart diseases and surgery before implementing
the educational program, and after implementing of educational program, majority of
them 21(87.5%) became have enough knowledge about heart diseases and surgery.

Regarding to nurses' performance and patient preparation before surgery, the study
showed that, more than half of sample 17(70.9%) were not preparing the patient in the
correct way before implementing educational program and after implementing the program,
the majority the nurses 21 (87.5%) became prepare the patient properly before the surgery.

The study also showed that, there is no relationship between nurses' knowledge and
performance and age, gender, level of education and number of years of experience before
implementing the educational program with a percentage of (0.347, 0.126, 0.392, 0.163,
0.808 respectively).

Finally, the results of the study showed that, there is a relationship between the nurses’
knowledge and their performance and the demographic information of the study
participants after implementing educational program with a percentage of (0.001 and
0.001 respectively) with a high average after implementing the educational program with a
percentage ( M=0.73 versus M=0.29) for the nurses’ knowledge, as for their performance
after implementing the program, it was also with a high average (M=2.38 versus
M=2.01) regarding to performance of the nurses participating in the study.

Based on the findings of this study, the most important recommendations are:
-Continuous educational and training programs for all nurses at least once a year.

-Government and private hospitals to continuously establish educational and training
programs for nurses who working in the heart surgery wards to overcome all the obstacles
that prevent the development of nurses for their knowledge and their performance.

-Encouraging nurses to attend local and international conferences and to conduct
workshops for nurses who work in cardiac surgery wards to increase their knowledge and
performance

-Provide nurses in the cardiac surgery wards booklet containing knowledge and images
simplified for heart disease and methods of treatment and optimal preparation of the patient
before surgery

-Finally « there is an urgent need for more research focused on nurses knowledge and
performance, role and impact of nurses on patient care and reduce the risk of complications
of surgery before and after the surgery.

XVi
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Chapter One

1.1. Introduction

Cardiac surgery, also called cardiovascular surgery, is define as a
surgery on heart and blood vessels that specialist cardiac surgeons
perform to treat ischemic heart diseases or heart valves or congenital
heart diseases such as atherosclerosis, rheumatic heart disease (RHD),
and endocarditis, heart surgery, and heart transplantation.

Preoperative nursing is a term that describes a variety of nursing
functions associated with surgical work, and includes three phases before,
during and after surgery. Each of these stages begins and ends at a certain
point to start the other stage, and each stage includes a group of nursing
activities that the nurse performs using the nursing process (NP) (Celik,
Edipoglu.2018). All stages of patient care before, during and after surgery
are important, but the preoperative stage is considered one of the most
important of these stages because patients at this stage are unable to meet
their physical or psychological needs, which leads to an imbalance in
patients, whether emotional or psychological(Fudickar A,etal.2012).

The nurses play an essential role in assessing patients before cardiac
surgery by determining the patient’s needs, not only for cardiac surgery
but also for complete per-operative nursing care (before, during and after

surgery). Preoperative evaluation is an interactive process to provide
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information, psychosocial and emotional support, and health education to
patients which help to promote a patient's postoperative recovery. The
nurse also plays the role of coordinator among the team members by
collecting and safeguard information of patients to provide best
healthcare and to meet the patient needs before and after surgery. The
nursing consultation before surgery is useful from the patients' point of
view. It provides them with essential information about procedure and
explains the pre and postoperative care process (Bouamrane, Mair .2014).

Most studies have confirmed that, there are errors occur during
preparing the patients for surgery and this is due to the lack of expertise,
skills and information among nurses who preparing the patients for
surgery. The main problem in prepared patients is the lack of adequate
professional knowledge and skills for the patients and even doctors
responsible for primary health care and emergency procedures for
patients (Helo S and Moulton CE.2017).

preparing the patients for cardiac surgery requires efficiency and
performance of nurses, which depends on the nurses' knowledge and
awareness and the lack of a gap between theoretical knowledge and
clinical skills (Delacroix R.2017).

Since education plays a key role in correct patients preparation

before surgery, many studies have indicated that problems not only in
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performance but also in adequate knowledge and awareness about
preparation of patients for cardiac surgery, therefore training programs
can be appropriate and effective solutions to eliminate weakness in
Nurses who are caring for with the cardiac surgery in hospitals (Jammer,
1.2015).

Cardiac surgery is medical specialty of treating diseases related to
the heart by surgery. Modern cardiac surgery began at the end of
nineteenth century, when heart surgery was developed by many surgeons
specializing in this field who presented and still provide more surgical
treatments for a variety of heart diseases, and this development continues
today (Aris A. Francisco R. 2015)

To develop cardiopulmonary bypass graft, it was necessary to access
the internal structures of the heart because of the benefits of these
operations and to reduce the high mortality rate as a result of heart
surgery. pulmonary bypass or revascularization is one of the most
Important options for treating ischemic cardiac disease and
atherosclerosis. In sixties of last century, surgeons in different countries
began to perform Coronary Artery Bypass Grafting (CABG) operations,
where the doctor Veinberg implanted left internal mammary artery
(LIMA) in the front wall of the heart muscle without performing any

anastomosis directly into the coronary vessels and he noticed that, they
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are development of vessels collateral when sufficient blood supply was
present, and Doctor Forssmann invented cardiac catheterization in 1929,
and Doctor Sherry invented media injection in contrast into coronary with
angiography to determine location of stenosis in coronary arteries (CA)
and from here began the era of reversal of coronary heart
disease(Konstantinov. etal.2000).

Constitute bypass grafting operations and revascularization two
main possibilities for the treatment of ischemic cardiac disease in addition
to medications treatment. Surgical treatment of valvulopathy was first
started in 1923 by Cutler. The treatment was by opening the coronary
commissures by inserting a finger or a device inside the coronary artery
into the stenosis area to expand it or cut the stenosis area. After that, a
new technique introduced which called Hufnagel Valve Cage and Ball ,
this technique was artificial valve which placed inside the descending
aorta to treat aortic regurgitation and that was in 1952, 15 years
later(Konstantinov. etal.2000).

An artificial valve similar to the firstly which called Edwards Ball
Cage, this artificial valve implanted to treatment patients with mitral
valve In 1967. After that, valve replacement techniques improved from
replacing one valve to replacing the four valves, where special techniques

have been introduced, such as the Ross procedure,, where the aortic valve



Chapter one -INtroduction ......ceeieeeiierieieierenreecensensensnns

was replaced by pulmonary valve auto-graft, and that was in 1992. Bental
implanted a prosthetic aortic valve accompanied by an ascending aortic
limb to treat the nearest aortic anatomy or aneurysm(Lillehei,
Varco,1986).

Cardiac system is divided into heart, blood and blood vessels, in
addition to lymphatic system, which helps maintain an adequate blood
volume within the vascular system by capturing excess fluid from the
tissues and returning it to the blood vessels (bloodstream)
(Keefe.etal.2014).

The heart is dividing to four hollow chambers, two upper and two
lower chambers or right and left chambers which called atrium and
ventricles respectively, separated from each other by a longitudinal
septum which called the interventricular septum (Rossano, etal,2019).
The interrelationships between the heart valves are unified by virtue of
the similarities in terms of shape and function. valves of the heart are
divide into two groups: atrio-ventricular valves ( mitral and tricuspid
valves), and semilunar valves (aortic and pulmonary valves)
(Bradlow. etal.2014).

The heart is described as a double pump because it receives and exits

blood at the same time. The blood circulatory system consists of two
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parts: pulmonary circulation, systemic circulation, and coronary
circulation (Pratt R, Rebecca A. 2017).

Cardiac conduct system composed of a special electrical circuit
inside the heart, which consists of Nodal cells and Purkinje fibers, called
electrical cells. These Nodal cells generate and transmit impulses through
Purkinje fibers to contractile cells inside the heart, which leads to the
occurrence of impulses (systole and diastole).

The classification or types of cardiac surgery are divide into many
categories: Acquired valvular heart disease, Coronary artery disease,
Surgery for heart failure, Thoracic Aortic Disease, Transplantation,
Arrhythmias, Acquired Valvular Heart Disease
1.2. Importance of the study:

Among all healthcare professionals, nursing is the first to deal with
patients who need cardiac surgery in any part of the hospital, whether in
emergency, and the cardiac care unit or the hospital's internal
departments, so their competence in dealing with heart surgical patients is
a critical factor in relieving complications after surgery for patients who
will undergo open heart operations (Lundy .2014).

In terms of nursing, the educational program affects the knowledge
and practices of nursing about preparation of patients before surgery and

increase of nurses information about preparation of patients before
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cardiac surgery which helps In improving nursing performance during
preparation of patients for cardiac surgery. This knowledge and practices
may help to reduce mortality among patients who undergoing to cardiac
surgery (Battard J.2017).

The impact of the program on patients, it will have a impact on the
lives of patients who have cardiac surgery because this research will
increase nursing skills and information on preparation of patients and thus
increase success ratio of cardiac surgery and reduce the mortality ratio
among patients who need surgery and reducing the complications of
cardiac surgery on patients due to the systematic work that this research
will provide and the definition of each nurse in turn in preparation of
patients (Mascioli S, Carrico CB.2016).

As for the impact of the program on the hospital, its impact will be
on the ability of nursing to do the optimal recovery in cardiac care, which
affect reduce the compensations enhance patients recovery decrease the
mortality rate in the hospital and will raise the level and efficiency of the
hospital and decrease the financial burden on patient and hospital. This
research also helps in identifying medical tools that may be unavailable to
prepare patients and direct the hospital administration to obtain and
provide them in order to reduce the complications and mortality rate and

improve nursing skills and information in the hospital's cardiac care
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department, and to improve the hospital from a high death rate due to
cardiac surgery to a low mortality rate (Hines S, Kynoch K, Khalil
H.2018).

This research focuses on nursing knowledge and performance in
conducting preparation of patients before cardiac surgery, in addition; this
may have a positive impact.

1-3- statement of study:

Statement of study is effectiveness of pre-operative educational
program on nurses knowledge and performance in cardiac surgery wards
toward nursing care of patient with cardiac surgery at Middle Euphrates
Region.

1.4. Objectives of the study are:

Objectives of the study are to
1-Assess nurses needs for pre-operative education program.
2-Assess the nurses knowledge related to cardiac patients pre-operative:
Pre-test.
3-Assess the nurse performance related to cardiac patients pre-operative
preparation: Pre-test.

4- To find out the effect of the pre-operative preparation for cardiac

surgery post-test.
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5- To find out association between knowledge, performance and
sociodemographic characteristics.

1.5. Terminology definition

1.5.1. Effectiveness:

1.5.1.a.Theoretical definition:

It is degree which something is successful in producing a desired
result (Jammer,et al,2015).
1.5.1.b. Operational definition:

The degree of achievement of objectives related to an the effective
of pre-operative educational program on nurses information and
performance in cardiac surgery wards at the Middle Euphrates Region.
1.5.2. Educational Program:
1.5.2.a. Theoretical definition:

It is program that provides educational and services which meant to
meeting of a public needs ( Dorlands 2003).
1.5.2.b. Operational:

They are lectures presented organized for educating nurses and give
them more information to be applied in their work session. This
educational program is intended to educate nurses on preparation of
patients before surgery to performing procedure, or to build upon nurses

expertise in given field.
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1.5.3. Knowledge:
1.5.3.a. Theoretical definition:

Facts or experiences which known by group or people (British
dictionary 2002).
1.5.3.b. Operational definition:

The knowing something about nursing pre-operative cardiac surgery
wards at the Middle Euphrates Region to performing the procedures on
adult before cardiac surgery.

1.5.4. Performance:
1.5.4.a. Theoretical definition:

Repeatedly performing of activity to learn skill, frequent
performance will make you an excellent practitioner and professional.
(Collins English Dictionary 2014).
1.5.4.b. Operational definition:

Application of nursing educational program of nurses that lead to
good action about performing preparation of patients before of cardiac
surgery on adult.

1.5.5. Nursing management
1.5.5.a. Theoretical definition
Nursing management is a coordination system to ensure the

effectiveness of health care provided in terms of quality of care provided,
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cost and accountability, in order to ensure coordination of and evaluate

the effectiveness of health care services provided.
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Chapter Two

Literature Review

Targeted and systematic review of relevant literature and research
studies was conducted regarding the phenomenon underpinning the
current study, and this presentation covered all issues related to the

nursing management of preoperative cardiac surgery for the patient.
Part I. Historical review of cardiac surgery (CS).
Part I1: Cardiac Surgery (CS).

Part I11: Previous Literatures and studied related to nurses information
and performance toward patients with cardiac disease preoperative

cardiac surgery.
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2.1. Historical perspective:

Cardiac surgery, also called cardiovascular surgery, is define as a
surgery on heart and blood vessels that specialist cardiac surgeons
perform to treat ischemic heart diseases or heart valves or congenital
heart diseases such as atherosclerosis, rheumatic heart disease (RHD),

endocarditis, and heart transplantation(World Health Organization,2014).

The first operations on the pericardium were performed in the
nineteenth century was in 1801 by Francisco Romero, and 1810 by
Dominic Jean Larry, then in 1891 by Henry Dalton and in 1893 by
Daniel Hale Williams. Axel Cappelen performed first operation on the
heart on September 4, 1895 at Rikschospitalet in Christiania which the
heart was accessed by thoracotomy in left side, but unfortunately patient
died three days after surgery due to fever and inflammation of the
mediastinum(Baksaas ST; Solberg S,2003).

Surgery on large vessels (for example, closure of the ductus
arteriosus and aortic stenosis repair) became popular in turn of this
century. The world knew about heart valves operations in 1925 when
Henry Soutard succeeded in performing an operation on a patient with
mitral valve stenosis by making aperture in left atrium and then inserting
a finger to palpate and explore the mitral valve. After operation the
patient was able to live for several years after surgery(Leon
MB.etal.2010).

In 1944, the first open heart surgery for pediatric was performed by
Helen Tosig, Alfred Blalock and Vivien Thomas for a one-year-old
patient who was suffering from Tetralogy of Fallot, and this was done at
Johns Hopkins Hospital(Helen T., Joyce B.1992).



Chapter two- Review of Literature....ccceeeeeeiieiieeeiniinriecensennens

Thomas Sellers also performed Tetralogy of Fallot for a patient
suffering from pulmonary valve stenosis, where he successful to divide
the narrowed valve and that was in 1947 at Middlesex Hospital in
London, in addition; Russell Brooke was used a special dilator for several
cases of pulmonary valve stenosis, and many cardiac operations were
performing in this way until allowed the valve surgery directly after the
introduction of the cardiopulmonary bypass into the cardiac operating
rooms(Harskamp R.E.etal.2014).

Also in 1948, four successful cardiac surgeries for mitral valve were
performed by four surgeons who were working independently of each
other, as Horace Smith used the valve opening to remove part of mitral
valve, while the other doctors, (Charles Bailey, Dwight Harkin, and
Russell Brook), adopted the Souttar's method with some modify (Leon
MB.etal.2010).

The firstly success repair of a congenital heart defect by use
hypothermia was also carried out by Dr. F. John, with the assistance of
Dr. C. Walton Leighi in 1952 at the University of Minnesota, and
Alexander Alexandrovich Vishnevsky was able to perform the first
surgery on the heart using only local anesthesia. 1953, while the first
cardiac surgery was documented in Canada by John Carter
Callaghan(Horace G. Smithy, MD,2017).

2.2. Anatomy and physiology of cardiovascular system

Cardiac system is divide to heart, blood and blood vessels, in
addition to lymphatic system, which helps maintain an adequate blood
volume within the vascular system by capturing excess fluid from the
tissues and returning it to blood vessels (bloodstream). The heart
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functions as a pump as it pumps blood through a vascular system which
reach oxygen and nutrition to cells and removes waste products from
these tissues, which result from metabolism. Any defect in function or
structure of the cardiac system that affects all body systems and may lead
to change in heart rate or rhythm, which affects the functions of body
such as tissue perfusion, status of fluid volume, self-care, mobility,

respirations, sexual activity, and self-concept(Keefe JH.etal.2014).

The heart is a conical, hollow organ, size of an adult's fist, and it
weighs about 500 grams. It is existing in center of the chest cavity
between spine and sternum. The heart is covered with a membrane which
called pericardium, which envelops heart and forms pericardial sac,
which consists of outer and inner layer which called the parietal and
visceral pericardium respectively, and between them space which called
pericardial cavity and it contain serous fluid that is produced inside the
pericardium and its quantity is estimated at about 20 ml, which works to
soften the surface of heart which lead to decrease rub during
systole(Reed, R.etal.2014).

The cardiac wall consists of three layers, which are, epicardium and
myocardium and endocardium. Epicardium covers the heart and large
blood vessels and forms the parietal layer of the pericardium and then
adhere to surface of heart directly. As for the myocardium, it forms the
middle layer, which is made up of special cardiac cells called myofibrils,
which make up the largest part of heart muscle, while the deeper part is
called endocardium, which is a thin membrane consisting of three layers,
which are endothelial cells smooth lining inside the heart chambers,
valves, and large vessels(Molina, D. K. & Dimaio, V,2015).
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Chambers of heart

The heart is divide to four hollow chambers, two upper and two
lower chambers or right and left chambers which called atrium and
ventricles respectively, separated from each other by a longitudinal
septum which called the inter-ventricular septum. The heart's pumping
action is done by relaxing and regularly contracting the muscle walls of
its four chambers (Khush KK, & Ball RL. 2020).

The right side receives blood poor in oxygen from the upper and
lower hollow veins, as well as from the coronary sinuses, and then pump
blood through pulmonary arteries to lungs, and there is the gas exchange
where the blood exits carbon dioxide gas and takes the oxygen which
travels through the pulmonary veins to left side, where it receives rich
blood of oxygen and pump it through aorta artery (Khush KK, et al,
2019).

The thickness of the walls of the atria and ventricles varies due to
the different workload of each. The muscular layer of the two atria is
thinner than the muscular layer of the ventricles due to the little resistance
during pumping of blood from the atria to the ventricles, while there is
high resistance of the ventricles due to blood pumping to the body and
thus the walls of the ventricles are thicker. The atria and ventricles are
separated from each other through valves with one direction of flow,
allowing blood flow from atria to ventricles and not vice versa, and they

are called atrio-ventricular (AV) valves(Rossano JW.etal.2019).
Heart valves

The interrelationships among the heart valves in normally formed

hearts are remarkably uniform. The aortic valve occupies a central
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position, wedged between the mitral and tricuspid valves, whereas the
pulmonary valve is situated anterior, superior, and slightly to the left of
the aortic valve. The annuli of the mitral and tricuspid valves merge with
each other and with the membranous septum to form the fibrous skeleton
of the heart. The core of the skeleton is the central fibrous body, with its
two extensions, the right and left fibrous trigones. The right fibrous
trigone forms a dense junction between the mitral and tricuspid annuli,
the left ventricular—aortic junction below the noncoronary cusp, and the
membranous septum. The trigone is pierced by the bundle of His. The left
fibrous trigone, situated more anteriorly and to the left, lies between the
left ventricular—aortic junction and the mitral anulus. The tendon of the
infundibulum is a fibrous band joining the more superiorly placed
pulmonary valve to the central cardiac skeleton. The tendon of Todaro
also joins the central fibrous body. By virtue of similarities in
morphology and function, the heart valves naturally fall into two groups:
AV (mitral and tricuspid) valves and semilunar (aortic and pulmonary)
valves(Bradlow, WA etal,2014).

Atrioventricular valves

Atria and ventricles separated by atrioventricular valves, where
tricuspid valve separated between atrium and ventricle right, which
named because it consists of three cusps, while the mitral valve, which is
named because it consists of only two cusps, separates left atrium from
left ventricle (Poelaert JI, Bouchez S,2016).

Mitral Valve

The AV valve of the left ventricle, the mitral valve, is bicuspid, with

an anterior (aortic, or septal) leaflet and a posterior (mural, or ventricular)
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leaflet. Tissue that could be called commissural leaflets is usually present
at the commissures between these two leaflets (Mahmood F.etal.2015).
The combined area of the two mitral leaflets is twice that of the mitral
orifice, resulting in a large area of coaptation. When this large area is lost
because of malalignment of the leaflets, undue stress is placed on the
chordae tendineae, and they may rupture. Although there has been some
controversy as to the definition of commissural areas, particularly in
regard to clefts in the posterior leaflet, Silver and colleagues describe
chordae tendineae that define the limits of the septal (anterior) and
posterior leaflets. Rusted and colleagues found the depth of commissures
in the normal mitral valve averaged 0.7 to 0.8 cm and never exceeded 1.3
cm (Rogers-Vizena CR.etal.2016).

Tricuspid Valve

The tricuspid valve, the AV valve of the right ventricle, has three
leaflets: anterior, posterior, and septal. Its orifice is roughly triangular and
larger than the mitral orifice. The anulus is relatively indistinct, especially
in the septal region. The leaflets and chordae tendineae are thinner than
those of the mitral valve. Its orientation is nearly vertical. The anterior
(anterosuperior) leaflet is largest of three leaflets. The chordae attaching
to this leaflet arise from anterior and medial papillary muscles. The
anterior papillary muscle is the larger of the two. The posterior (inferior)
leaflet is usually the smallest and is commonly scalloped. Its chordae
originate from the posterior and anterior papillary muscles. The transition
between the attachments to the posterior wall and septum is associated
with a fold in the leaflet. Of major surgical importance is proximity of the
conduction system to the septal leaflet and its anteroseptal commissure.

The bundle of His penetrates the right trigone beneath the inter-
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ventricular component of the membranous septum (usually about 5 mm
inferior to the commissure) and runs along the crest of the muscular
septum. That portion of the septal leaflet between the membranous
septum and the commissure extends around the tricuspid anulus, away
from the septum, to the right ventricular free wall. This portion of the

tricuspid valve may form a flap over some VSDs (Dahou A. etal. 2015).

The Tricuspid valves are closed during diastole. At this point, the
pressure in the pulmonary artery and aorta decreases, causing blood to
flow back toward the semilunar valves. This action fills the cusps with
blood and closes the valves. The semilunar valves are forced open during
ventricular systole as blood is ejected from the right and left ventricles

into the pulmonary artery and aorta VSDs(Taramasso M.et al.2016).
Aortic valve

The aortic valve is normally tricuspid and composed of delicate
cusps and sinuses of valsalva. These components form three cuplike
structures that constitute the entire valve mechanism; the valve is in
fibrous continuity with the anterior leaflet of the mitral valve and the

membranous septum.

The free edge of each cusp is of tougher consistency than the
remainder of the cusp. At the midpoint of each free edge is a fibrous
nodules Arantii. On either side of each nodules is an extremely thin,
crescent-shaped portion of the cusp termed the lunular. These regions
form the area of coaptation during valve closure. The aortic sinuses
(sinuses of Valsalva) are dilated pockets of the aortic root that form the
outer component of the three cuplike closing structures of the aortic valve
(Leon M.B. et al. 2016).
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The coronary arteries arise from two of the aortic sinuses. The walls
of the sinuses are considerably thinner than the wall of the aorta proper,
an important consideration when designing proximal aortotomies. The
crown-shaped annulus, fibrous trigones, aortic cusps, aortic sinuses, and
sinutubular junction share a dynamic coordinated action to provide
unidirectional transmission of large volumes of blood pumped
intermittently through the channel while maintaining laminar flow,
minimal resistance, optimal coronary artery flow, and least damage to
blood elements during widely variable and frequently changing
conditions (Oechtering T.M.et al.2016 ).

Pulmonary Valve

Pulmonary valve structure is similar to that of the aortic valve. The
pulmonary valve normally has three cusps, with a nodule at the midpoint
of each free edge, and lunular and thin, crescent-shaped coaptive surfaces
on both sides of the nodules (Hascoet S.et al.2017).

The pocket behind each cusp is the sinus. Major differences from the
aortic valve are (1) lighter construction of pulmonary valve cusps, (2)
normal absence of coronary artery origins, and (3) normal lack of fibrous
continuity with the anterior tricuspid valve leaflet. Pulmonary valve cusps
are supported entirely by freestanding musculature, having no direct
relationship with the ventricular septum. The pulmonary valve is lifted
away from the ventricular septum by the sub-pulmonary infundibulum.
The first septal branch of the left anterior descending coronary artery
pierces the ventricular septum below the shortest part of the sub-
pulmonary infundibulum. The artery is protected by the sub-pulmonary
infundibulum (O'Donnell C. etal. 2017).
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Pulmonary wvalve cusps have been described by several
terminologies, usually named by their relationships to the aortic valve:
right, left, and anterior (nonseptal). Kerr and Goss found that a
commissure of pulmonary valve was adjacent to a commissure of aortic
valve (AV). These investigators suggested that the cusps of each arterial
valve should be termed right adjacent, left adjacent, and opposite (or, as
suggested by Anderson, right facing, left facing, and nonfacing) in
relationship to the adjacent commissure of each valve(Armstrong A.K.et
al.2014).

Blood circulation

The heart is described as a double pump because it receives and exits
blood at the same time. The blood enters right atrium and moves to
pulmonary circulation. At same time exact, blood coming from
pulmonary circulation and enters to left atrium. The blood circulatory
system consists of two parts: pulmonary circulation where blood is pump
through capillary circulation which surrounding lungs for gas exchange,
and systemic circulation that pumps blood to tissues of body, also to that,
there is the coronary circulation where blood is supply to the heart muscle
itself(Pratt, Rebecca. 2017).

Systemic circulation

Systemic circulation is consists from left atrium and ventricle, aorta,
and arteries which supply blood to surrounding tissues, as well as the
systemic venous system which consists from right atrium and ventricle
and superior, inferior vena cava. systemic circulation is a high pressure
system because it carries blood to peripheral areas of body(State
University of New York.2014).
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Pulmonary circulation

The pulmonary circulation consists of atrium and ventricle right,
pulmonary arteries and veins. Pulmonary circulation is have low pressure

because, it is located in the chest near to the heart.

The pulmonary circulation starts from right atrium, where de-
oxygenated blood move to right atrium via inferior and superior
venacava, and then to right ventricle and then travels to lungs through
pulmonary arteries. When the blood reaches to capillaries, gas exchange
occurs where CO2 (carbon dioxide) is excreted and replaced with
oxygen, and then O2 (oxygenated blood) returning to atria and then to
ventricle left through pulmonary veins, then oxygenated blood pump
through left ventricle to all tissues of the body through the aorta and its
main branches(Guyton, Arthur; Hall, John.2000)

Coronary circulation

The blood supply to the heart muscle by the coronary circulation,
which consists from coronary arteries which create at the base of aorta
and then divide into multiple branches which encircle the heart muscle

and supply it with oxygenated blood and nutrients.

The heart needs a high metabolism as it extracts 70% to 80% of
oxygen that is delivered to the heart muscle while other organs extract, on

average, only 25% of the oxygen(Goodwill AG.etal.2017).

There are several other arteries supplying the myocardium, which
are the anterior descending and circumflex arteries that originate from left
coronary artery (LCA), where the anterior descending artery (ADA)

supply anterior septum between two ventricles and also left ventricle,



Chapter two- Review of Literature....ccceeeeeeiieiieeeiniinriecensennens

while circumflex arteries supply the branch surrounding LLR (left lateral
ridge) of LV (left ventricle). For right ventricle, it is nourished from the
posterior descending artery (PDA), Which is branched from right
coronary artery (RCA) and nourishes posterior portion of the heart
(Goodwill AG.etal. 2017).

The heart is supplies with oxygen and nutrients, unlike the nutrition
throughout the body, where the coronary arteries fill with blood and
nutrients while the ventricle is relaxed, and after the heart supply process
iIs completed, the pulmonary veins transports the blood to the coronary
sinuses, and then into right atrium. Coronary circulation is regulated by
several factors, the most important of which it are aortic pressure and
heart rate(Bruning RS, Sturek M.2015).

Cardiac conduct system

The cardiac conduction system consists of a special electrical circuit
inside the heart, which consists of Nodal cells and Purkinje fibers, called
electrical cells. These Nodal cells generate and transmit impulses through
Purkinje fibers to contractile cells inside the heart, which leads to the
occurrence of impulses (systole and diastole)( National Academies of
Sciences. 2019)

The process of stimulating myocytes (contractile cells) occurs
through small molecules called ions (electrically charged particles) which
are ions of sodium, calcium, and potassium. These ions enter the
contractile cells through channels in the cardiac cell membrane that
regulate the speed and movement of these ions into and out of the

contractile cells (Anderson.etal.2016).
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There are two states of contractile cardiac cells, the first is called
depolarization or resting, and the second is called repolarization. The
state of polarization occurs when sodium is primary ion outside the cell
(positive charge), while potassium is primary ion inside the cell (negative
charge). This difference in ion concentrations means that inside the cell a
negative charge, while outside the cell a positive charge. This condition is

called resting or polarization.

While the state of repolarization occurs during cellular stimulation,
which occur through entry of sodium and calcium ions into cell through
channels on the cell membrane, and at the same time, potassium ions exit
outside cell, which lead to becomes inside the cell positively charged
while outside the cell is negatively charged, this state is called a state
polarization. When the depolarization state is complete, the ion exchange
returns to the resting state and this period is called repolarization (Otsuka
F.etal.2014).

The cardiac action has five phases:

Stage 0 is process of cellular depolarization begins with the entry of
positive ions into the cell, where the atrioventricular muscle cells are
rapidly depolarized and the positive sodium ions move into the cell
rapidly through sodium channels, where the muscle cells have a rapid
response. As for depolarization, it occurs when calcium ions enter the cell
through calcium channels more slowly than sodium ions enter the
atrioventricular node, and therefore these cells have a slow reaction.
Stage 1is during the first stage, the cells are repolarized early through the
exit of potassium ions from the inside of the cell to the outside of the cell.
Stage 2 in the second stage, which is called the plateau stage, because the

repolarization is slow, calcium ions enter the cell. Stage 3at this stage,
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repolarization is complete and the cell returns to the resting stage. Stage 4
IS the resting stage before the next depolarization process (Ubben JF.etal.
2015)

Refractory Periods.

As reviewed previously, myocardial cells must completely
repolarize before they can depolarize again. During this time, the cells are
in what is called a refractory period. There are two phases of the
refractory period, the effective (or absolute) refractory period and the
relative refractory period. During the effective refractory period, the cell
Is completely unresponsive to any electrical stimulus; it is incapable of
initiating an early depolarization. The effective refractory period
corresponds with the time in phase 0 to the middle of phase 3 of the
action potential. The relative refractory period corresponds with the short
time at the end of phase 3. During the relative refractory period, if an
electrical stimulus is stronger than normal, the cell may depolarize
prematurely. Early depolarizations of the atrium or ventricle cause
premature contractions, placing the patient at risk for dysrhythmias.
Premature ventricular contractions in certain situations, such as the
presence of myocardial ischemia, are of concern because these early
ventricular depolarizations can trigger life-threatening dysrhythmias,
including ventricular tachycardia or ventricular fibrillation. Several
circumstances make the heart more susceptible to early depolarization
during the relative refractory period, thus increasing the risk for serious
dysrhythmias(Groh C.A.et al. 2019).
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2.3. Classification of cardiac surgery

The classification or types of cardiac surgery are divide into many

categories:

A. Acquired valvular heart disease
B. Coronary artery disease

C. Surgery for heart failure

D. Thoracic Aortic Disease

E. Transplantation

F. Cardiac Tumors

A. Acquired Valvular Heart Disease
A.l. Mitral Valve Repair

Technique of mitral valve repair was developed by surgeons, Elliott
Carr Cutler in 1923 made the first successful surgical mitral valve repair
which was rare. Surgical treatment of the mitral valve is one of the most
important technical advances in open heart surgery over the past four
decades by surgeons for most mitral valve cases, most notably the
prolapsed valve with mucosal degeneration. After World War 11, Harkin
in Boston and Bailey in Philadelphia promoted the method of closed
mitral comminisection for mitral valve stenosis, and over the next twenty-
five years, into the early 1970s, the closed coronary lapotomy was the
most popular procedures. This techniques was used to treat and relieve

mitral valve stenosis (Bajwa G, Mihaljevic T. 2019).



Chapter two- Review of Literature....ccceeeeeeiieiieeeiniinriecensennens

The principles of mitral valve repair have developed with experience
in each the four causes of mitral regurgitation: rheumatism, endocarditis,
ischemia and myxoma. Regardless of the etiology, the principles are
basically the same; Create characterization of the anterior and posterior
sheets during systole, increase valve movement, prevent valve stenosis,
reduce annular expansion, and remodel the annulus(Goldstone AB, Woo
YJ.2016).

A-2 Mitral Regurgitation Repair.

The most common mechanical complication in mitral valves is
mitral valve regurgitation (MR). One of the main causes of mitral valve
repaire is remodeling of left ventricle after infarction, which in turn leads
to displacement of papillary muscles that connect the leaflets of the mitral
valve and leads to varying degrees of annular dilation in the valve. This
entity must be distinguished from coronary artery disease and associated
MRI from other causes such as degenerative mitral valve disease. Acute
magnetic resonance ischemia is rare and secondary to papillary muscle

tearing or cord elongation (De Backer O. etal. 2014).

Mitral regurgitation is defined as the return blood from left ventricle
(LV) to left atrium (LA) via the mitral valve (MV). Carpenter made a

functional classification of ischemic regurgitation as follows.

In type 1, the patient has normal leaflet motility, and mitral
regurgitation based on cyclic dilatation, which may occur if a fundal
infarction occurs. And type Il dysfunction refers to increased leaflet
movement with the free edge of the leaflet, which may occur after a
myocardial infarction due to acute papillary muscle rupture or chronic
papillary elongation. Type I11B, which is most common in patients with
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ischemic mitral regurgitation, is caused by restriction of leaflet movement
during systole and displacement of the apical and lateral papillary
muscles(Lim DS.etal.2014).

A.3.Percutaneous Mitral Valve Repair

As the preceding decades have witnessed the maturity of surgical
therapies for valve and coronary artery disease, the next decade will
witness a tremendous change in our approach to percutaneous therapies
for heart valve disease. Recently, we have seen a remarkably explosive
growth of per-cutaneously implanted heart valves in Europe, and a
myriad of novel devices being developed for repair or replacement of
diseased heart valves from a trans-catheter approach (Nickenig G.et al.
2014).

The very first percutaneous therapy for mitral valve disease was the
balloon mitral commissurotomy for rheumatic mitral stenosis. Since then,
the technique has matured with the use of specific shaped balloons, and a
better understanding of the types of rheumatic valve disease amenable to
this therapy, as well as the long-term outcomes from this percutaneous
approach. However, it is also important to note that the skills and
techniques involved with this procedure are complex and involve a trans-
septal puncture, which is not commonly performed by most physicians

trained today.

Currently, surgery for MR has become a mature therapy, with a wide
range of different techniques involving leaflet, chordal, and annular
approaches. Concepts behind each of these approaches have been utilized

by novel trans-catheter approaches to repair of MR. Additionally, work
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continues to create a trans-catheter replacement option for mitral valve

disease.

Just as the previous decade comprised a marked explosion in the
utility and maturity of transcatheter interventions for coronary artery
disease, the next decade will bear a similar focus on transcatheter
approaches to heart valve disease. The MitraClip system represents a
first-generation step in this direction and is remarkable for its success as
such (Maisano F.et al.2013 & Vahanian A.et al.2012)

A.4.Tricuspid Valve Repair

The tricuspid valve (TV) is affected by left-sided heart disease,
specifically mitral valve disease. In this case, the pathophysiology of
tricuspid valve insufficiency is an increase in the filling pressure of the
left heart with subsequent expansion of pulmonary hypertension resulting
in hypertrophy or dysfunction of the right ventricle (RV), and ultimately

enlargement of annulus of the tricuspid valve (Topilsky Y.et al.2014).

The American College of Cardiology (ACC) and the American
Heart Association (AHA) have given instructions for the surgical

intervention of tricuspid disease (Barac YD.et al.2019).

Category la indications include patients with severe (acute) tricuspid
valve insufficiency who have undergone cardiac surgery on the left side
of the heart, patients with primary tricuspid valve insufficiency without
severe RV dysfunction, and patients with stenosis Tricuspid primary or

secondary Severe.
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Class lIla indications include patients with mild tricuspid (TR)
regurgitation without or with dilation of the tricuspid annulus (> 40 mm
by echocardiography) (Chikwe J.etal.2015).

A.5.Pulmonary Valve Replacement

Congenital heart disease (CHD) and dysfunction of left ventricular
(LV) is one of the difficult and common conditions in children and adults
whether due to stricture or regurgitation, is one of the most common
conditions. Some of these defects include pulmonary atresias, truncus

arteriosus, and most commonly tetralogy of fallot (Geva T. 2011).

Pulmonary valve replacement (PVR) remains gold criterion of
surgical treat of progressive right ventricular (RV) failure from these
defects due to longstanding pulmonary regurgitation (PR) and pulmonary

stenosis(Ferraz Cavalcanti PE.etal.2013).

Often occurring after two to three decades of repair tetralogy of
Fallot TOF. PVR has become an increasingly more common clinical
situation confronting congenital and adult cardiac surgeons as outcomes
and survival have improved for tetralogy of Fallot TOF patients over the
past several decades (Cheung EW.etal. 2010).

Tetralogy of Fallot (TOF) still remains most common types of
cyanotic heart defect of children. With advances in surgical technique,
diagnostic imaging and technology, postoperative and critical care
management, and long-term follow-up capabilities, outcomes following
primary Tetralogy of Fallot TOF repair have dramatically improved with
current mortality rates of 2% to 3% and 20-year survival approaching
90% (Bonello B.etal.2013).
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The recognition of certain adverse functional sequelae following
Tetralogy of Fallot TOF repair has been increasingly reported and
emphasized in recent years. These abnormalities include pulmonary
regurgitation, RV failure from progressive volume overload and
pulmonary regurgitation PR, persistence of atrial and/ or septal defects,
right ventricul flow obstruction, pulmonary arteries stenosis, and tricuspid
regurgitation(Maceira AM.etal.2013).

A.6.Aortic Valve Replacement

Aortic valve is contain from three pliable leaflets attached to heart at
the section of aorta and left ventricle. Leaflets are attached within the
three sinuses of valsalva to the proximal aorta and joined together in three
commissures that create the shape of a coronet (Nishimura R.A.et al.
2014).

The leaflets of the aorta are named after the three valsalva sinuses
from which they originate, which names right and left coronary and non-
coronary leaflets. There are two indication for replacement of aortic valve
; which are aortic regurgitation and aortic stenosis(Adams D.H.et
al.2014).

A.6.1.Aortic Stenosis

The diagnosis and severity of aortic stenosis are determined by
echocardiography. The normal aortic valve area (AVA) is approximately
310 4 cm2, and it has very little gradient across the valve until the AVA

has been reduced by approximately one-half.

Therefore, the flow velocity across the normal aortic valve
(determined by Doppler echocardiography) is ::51 .0 m/ s. With 458 mild



Chapter two- Review of Literature....ccceeeeeeiieiieeeiniinriecensennens

aortic stenosis, the AVA is decreased to > 1.5 cm2, and the flow velocity
across the valve is increased to 2.5 to 2.9 m/s. Aortic stenosis is
considered moderate when AVA is reduced to 1.0 to 1 . 5 cm2, and the
flow velocity across the valve increases to 3.0 to 4.0 m/s. Severe aortic
stenosis is diagnosed by an AVA < LO cm2 and a velocity across the
valve of >4.0 m/s (Flett A.S.et al. 2015).

Over a period of years, the valve progressively narrows. During this
"latent” period, patients are typically asymptomatic. However, the
progressive narrowing of the valve occurs in an unpredictable, stepwise
manner. The three principal symptoms of aortic stenosis are angina,
syncope, and heart failure The presence of symptoms in a patient with
aortic stenosis is an indication for an aortic valve replacement (AVR)
(Dobson L.E.et al.2016).

A.6.2.Aortic Regurgitation

The diagnosis and severity of aortic regurgitation are also
determined by echocardiography. Patients with mild-to-moderate aortic
regurgitation are typically asymptomatic and have an excellent prognosis
without surgery. Severe aortic regurgitation may produce symptoms of
heart failure, and AVR is indicated in the symptomatic patient (Mentias
A, etal. 2016).

The aortic valve replacement is doing through two types of surgical

technique;
1-Ross Procedure

The Ross procedure, first performed by Mr. Donald Ross in 1967, is

the replacement of aortic valve (AV) with autologous pulmonary valve.
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It's considered the valve of choice for aortic valve replacement in
children. It is also ideal for replacement in younger patients, athletes,
women of child-bearing age, and patients with endocarditis. The
operation since 1967 has evolved with better standardization of
techniques and has produced similarly excellent results (Sharabiani
M.T.et al.2016).

A.7.Transcatheter Aortic Valve Replacement

First introduced nearly a decade ago, transcatheter AVR (TAVR)
has been established as a safe and effective alternative to AVR in patients
previously considered "high risk" or inoperable due to prohibitive
predicted preoperative mortality There are currently two transcatheter
heart valve (THV ) replacement devices approved for use in the United
States, each using a unique platform for delivery and having individual
nuances regarding patient workup, clinical management, and device
deployment (Leon M.B.et al.2016).

B. Coronary artery disease (CAD)

B.1.Coronary Artery Bypass Grafting (CABG) using

Cardiopulmonary Bypass

Atherosclerotic heart disease is the major causes which leading to
death in United States. While CABG has enjoyed a storied evolution
since the 1960s to be among the most spectacular advances in medicine,
the field of cardiothoracic surgery is undergoing a significant evolution
with the advent of more effective medical therapies, alternative
percutaneous and hybrid revascularization techniques, and percutaneous
valve procedures. Ironically as these alternative strategies evolve, the

need for effective surgical myocardial revascularization techniques using
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cardiopulmonary bypass is becoming even more critical in patient with
left ventricle dysfunction advanced and atherosclerotic heart
disease(Susak S.etal.2016).

Central to this expanding need is the refinement of indications for
CABG procedures in patients criticaly. Older patients with progressing
diseases like; left ventricle dysfunction and multiple comorbidities create
even greater challenges for the practicing cardiac surgeon (Dieberg
G.etal.2016).

The importance of surgical risk reduction in complicated coronary
revascularization particularly in patients on platelet inhibitor therapies,
that is, clopidogrel as well as evolving perioperative management
techniques, has significantly reduced the morbidity and perioperative

complications of coronary revascularization(Mgller C.H.etal.2012).

Evidence highlighting the advantage of coronary artery bypass
grafting continues to demonstrate significant survival advantage in patient
with multi-vessel disease compared with percutaneous coronary
intervention(Shroyer A.L.et al.2017).

B.2.Hybrid Coronary Artery Bypass Grafting Surgery

Coronary artery bypass grafting (CABG) surgery and percutaneous
coronary intervention (PCI) are established treatment for coronary artery
disease (CAD). Both have been shown to be effective in both alleviating

symptoms and increasing long-term survival.

Coronary artery bypass grafting surgery has been shown to have
superior outcomes in the high-risk patient cohorts (diabetics, left main
disease, three vessel disease, high SYNTAX scores (The SYNTAX score
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IS an angiographic grading tool to determine the complexity of coronary
artery disease), and patients with reduced cardiac function) (Harskamp
R.E.et al.2014).

The advantage of Coronary artery bypass grafting arises from the
use of left internal mammary artery (LIMA) to graft the left anterior
descending artery (LADA), which has an unparalleled long-term patency.
Saphenous vein graft (SVG) failure remains one of the weaknesses of
Coronary artery bypass grafting with failure rates, between 6.2% to 30%.
Conversely, multi-vessel percutaneous coronary intervention (PCI) with
drug eluting stents (DES) has advantage of being a less invasive with
faster recovery compared with Coronary artery bypass grafting. drug
eluting stents (DES) have lower failure rates at 12 to 18 months compared
with Saphenous vein graft (SVG). One of the main disadvantages of
percutaneous coronary intervention (PCI) is higher rates of target vessel
re-intervention when compared with Coronary artery bypass grafting,
especially with respect to percutaneous coronary intervention (PCl) in the
LAD territory (Navarese E.P.et al.2013).

The potential of hybrid coronary revascularization (HCR) strategy is
the ability to offer patients a tailored approach to the treatment of
coronary artery disease (CAD). The left internal mammary artery (LIMA)
to left anterior descending artery (LADA) graft is performed with
percutaneous coronary intervention (PCI) to non-left anterior descending
(LAD) vessels, combining the superior patency of the left internal
mammary artery (LIMA) to left anterior descending (LAD) graft with
that of drug eluting stents (DES) to non-left anterior descending (LAD)
vessels. Several observational studies have shown that hybrid coronary

revascularization (HCR) is a feasible and safe technique with short-term
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outcomes that are non-inferior to standard Coronary artery bypass
grafting (Mohr F.W.et al.2013).

C. Surgery for Heart Failure
C.1.Left Ventricular Reconstruction

Surgically reconstructing the left ventricle of the heart is an optional
and therapeutic strategy that aims to reduce the size of LV by removing
dead scar tissue, restoring the shape and normal size of LV and
improving ejection fraction of ventricle through surgery, devices or
medical treatment, thus improving the function of LV and improving

patient's clinical condition (lacobazzi D.etal.2018).

The left ventricular reconstruction technique has been widely
adopted by cardiac surgeons and has been developed in order to
standardize surgical and therapeutic procedures and improve the outcome

of this technique.

Many studies shown that, left ventricular reconstruction is effective
and safe relatively , but despite these studies and research, the additional
advantages of rebuilding the left ventricle for coronary artery bypass

grafting is still under discussion (Sugiura T.etal.2016).
C.2.Surgery for Complications of Myocardial Infarction

Surgical intervention often required to management of acute
mechanical complications of myocardial infarctions. These mechanical
complications, which responsible for 15% to 20% of deaths after acute
myocardial infarction, it include free ventricular wall rupture, acute
ischemic mitral regurgitation (MR) and ventricular septal defects (VSDs)
(Mozaffarian D.et al.2015).
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C.2.1.Free Ventricular Wall Rupture

Free wall rupture occurs in up to 1 1 % of patients after acute
infarction. Rupture location depends on the site of the infarct, with the
rupture tract most commonly occurring between viable and necrotic
myocardium. Rupture usually occurs after acute expansion of a
transmural infarction. Free wall rupture has acute, subacute, and chronic
presentations. Acute rupture usually results in death within minutes.
Subacute rupture represents 20% to 40% of patients. Chronic rupture is
rare and involves a contained ventricular leak that results in a
pseudoaneurysm. Most patients have symptoms of congestive heart
failure ( CHF), chest pain, or dyspnea, murmur, although 12% to 23% are
asymptomatic (Lopez-Sendon J.et al.2010).

C.2.2.Acute Ventricular Septal Defect (VSD)

Acute ventricular septal defect uncommon but lethal complication of
infarction. Acute ventricular septal defect that occurs within 4 to 6 weeks

of infarction and the septum is involved in up to 70% of all infarcts.

Acute ventricular septal defect usually occurs after occlusion of a
coronary artery that results in a full thickness infarction that is on average
larger (25% of the total left ventricular wall mass) than an infarction that
is not complicated by an Acute ventricular septal defect ( 15%). Defect
size ranges from 0.3 to 4.0 cm, with an average of 1.7 cm (Ando
T.etal.2016).

Posterior Acute ventricular septal defect s result from occlusion of
right coronary or a dominant circumflex artery. Defects are classified as
simple or complex. the Simple defects usually are existing anteriorly.
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Complex defects are usually located inferiorly and have a worse

prognosis(Taleyratne J.D., Henderson R.A.2016).
C.2.3.Acute Ischemic Mitral Regurgitation (AIMR)

Ischemic mitral regurgitation is defined as mitral valve insufficiency
caused by a myocardial infarction. From 17% to 55% of patients have
either echocardiographic evidence of mitral regurgitation or a new mitral
systolic murmur early after acute infarction. The mitral regurgitation is
mild or disappears in many patients but is moderate to severe in as many
as 4% of patients (Sorajja P.et al.2016).

AIMR (Acute ischemic mitral regurgitation) is actually a problem in
cardiac muscle, not an intrinsic valve problem. Among the six ingredient
of mitral valve (left atrium, leaflets, chordae tendineae, left ventricle,
annulus, and papillary muscles), the leaflets, chordae, and annulus are not
acutely affected by a myocardial infarction (Bahlmann E., Frerker.et
al.2015).

Injury to the heart muscle involving papillary muscle rupture or
displacement causes acute or chronic MR. Rupture of papillary muscles
and displacement results to regurgitation into left atrium (LA) during
systole, which leads to increase in size of left atrium (LA) during systole
as well as an increase in volume in left ventricle (LV) during diastole.
The regurgitated flow leads to an excess in volume shock and low in
cardiac output (Gerber Y .etal.2016).



Chapter two- Review of Literature....ccceeeeeeiieiieeeiniinriecensennens

D. Thoracic Aortic Disease
D.1.Annuloaortic Ectasia

There are basically two types of annuloaortic ectasia operation;
replacement of the aortic root and ascending aorta and aortic valve-
sparing operations to treat patients with aortic root aneurysms which
divide two types; remodeling of the aortic valve and re-implantation of
the aortic root(Coselli J.S.et al.2014).

Re-implantation of the Aortic Valve

A small triangular segment is cut from one of the ends of the Dacron
graft to correspond to the commissure between the left and right aortic
cusps and multiple horizontal mattress sutures are passed from the inside
to the outside of the left ventricular outflow tract along a single horizontal
plane immediately below the aortic annulus along its fibrous components
and following the scalloped shape of the annulus along the muscular

inter-ventricular septum (Smith C.R.et al.2011).
D.2.Aortic Dissection

Thoracic aortic dissection is often a very serious disease, with an
estimated incidence in United States of between 2.9 and 3.5 per 100,000
patients per year. Aortic dissection occurs as a result of a tear inside
intima of aortic walls from inside which lead to blood flows through this
damage point to mid layer of aortic walls and lead to splitting of middle
layer of aortic wall at same trend flow of blood and lead to create of
newfangled channel inside middle layer of the aorta (Della Corte A.et al.
2014).
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The aortic dissection process may affect any part of the circulation
leading to potential organ mal-perfusion of the heart, the brain, the spinal
cord, the gastrointestinal tract, the kidneys, and the extremities. A more
focused understanding of the causes of death and morbidity of aortic
dissection has allowed the development of operations specifically
targeted to improve clinical outcomes. Further refinements in
management such as the use of the operating room as the diagnostic suite

have also contributed to improved survival(Pape L.A.et al.2015).
Classification of Aortic Dissection

Anatomic classifications of aortic dissection are based on the
location of the initial tear and are important in terms of treatment

modality and prognosis.

The first classification scheme was designed by DeBakey, who

classified dissections into the following:

Type . The process involves the ascending aorta, the aortic arch,
and the descending thoracic and often the abdominal aorta. Type Il. The
dissection involves the ascending aorta, but stops at the level of the aortic
arch, and does not involve the aorta beyond the subclavian artery takeoff.
Type Ill. The dissection starts distal to the subclavian artery and extends
to the entire thoracic aorta (llla) or the thoracic and abdominal aorta
(Hb).

The following Stanford classification has become more commonly

used as it readily translates to clinical decision-making:

Type A. The dissection involves the ascending aorta, regardless of

tear site, and will most often extend into the descending thoracic as well
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as abdominal aorta. The subsets of DeBakey types | and Il are included in
this class. Type B. The dissection starts beyond the aortic arch usually at
the subclavian artery and progresses distal, thus not involving the
ascending aorta or the aortic arch. The subsets of DeBakey type Illa and
I1lb are included in this class (DeBakey ME. 1979).

Aortic dissection remains a catastrophic diagnosis with a time-
related, high early mortality rate. Improvements in mortality for the
treatment of acute type A dissections has been achieved by improvements
in diagnostic techniques, expeditious transfer to the operating room prior
to cardiovascular collapse, better physiologic understanding of
intraoperative malperfusion syndromes especially affecting the arch
vessels, intraoperative neurologic monitoring leading to real-time surgical
maneuvers to reverse abnormalities, precise repair or replacement of the

aortic root, and precise and durable anastomoses at the level of the arch.

Type B dissections have remained a relatively lowrisk early process
where medical management remains the mainstay. Thoracic aortic stent
grafts have converted extremely highrisk complicated type B dissections
into rapidly managed problems with generally good outcomes.
Application of stent graft technology to uncomplicated type B dissection
to promote distal remodeling, and eventually, novel catheter-based
prostheses for type A dissection represent the future directions of
innovation in this field(Chiu P.etal.2018).

E. Heart Transplantation

The techniques developed by Richard Laure and Norman Shumway
in the USA at Stanford University paved the way for heart transplantation
to become the ultimate and preferred treatment for patients who have
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end-stage of heart failure. Introduction of trans-venous endo-myocardial
biopsy and immunosuppression of cyclosporine greatly increased rate of
patient survival and modern era of heart transplantation. Now, heart
transplantation is widely recognized in the world as an acceptable
surgical option for patients who have end-stage of heart failure, as more
than 3,300 heart transplants are performed annually around the
world(Nilsson J.etal.2015).

E.1.Recipient Selection

Patients with irreversible cardiac diseases that are not treatable by
conventional methods are selected and have a chance of survival and
rehabilitation after heart transplantation (Hsich E.M.et al.2014).

E.2.Preoperative Recipient Evaluation

Evaluation for cardiac transplantation begins with a medical history,
physical exam, CX-R (chest X-ray) photograph, and lab work including
complete blood count, coagulation screen, erythrocyte sedimentation rate,
uric acid level, liver function tests, fasting lipid panel, and infectious
disease serologies such as; herpes simplex virus, hepatitis (A, B, C),
rubella, Toxoplasma, human immunodeficiency virus (HIV), measles,
fasting and postprandial blood sugar, thyroid function studies, creatinine,
echocardiogram, electrocardiogram, pulmonary function tests, vascular
screening(Hsich E.M.et al.2017).

carotid and lower extremity doppler), abdominal ultrasound,
psychosocial evaluation, dental evaluation, financial analysis, and
screening studies for malignancy (stool guaiac, prostate-specific antigen,

mammogram, Papanicolaou smear).
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Hypothermia is the cornerstone of organ preservation, and some
experimental evidence suggests that 4°C provides the best protection.
During graft implantation, myocardial preservation can be augmented
with continued use of topical cold saline and retrograde blood
cardioplegia(Morris A.A.et al.2015).

E.3.Heart Implantation

When the recipient is ready in OR (operating room), heart of donor
Is put in cold saline. The aorta and pulmonary artery are separated using
electrocautery or scalpel dissection. The left atrium is examined and
prepared by excising the excess tissue and then tied to the openings of the

pulmonary vein, then the tricuspid and atrial septum are examined.

Implantation begins with a left atrial anastomosis and a 54-inch 4-0
double-armed polypropylene suture is passed through the donor's left
atrial fold with the recipient's left atrial fold at the level of left pulmonary
vein and deflated from heart. After completion of the left atrial
anastomosis, attention is paid to the IVC anastomosis. The anastomosis
should be performed from the donor end to the recipient end with 4-0

polypropylene sutures(Hsich E.M.2016).
F.1.Cardiac Tumors

Realdo Columbus first described a cardiac tumor as an anatomic
finding in Padua, Italy, in 1559. Centuries later, in 1931, the first
classification system similar to what is in current use was reported by
Yater. However, the first diagnosis of a heart tumor was not made until
1934, when the tumor was diagnosed (sarcoma) using a lymph node
biopsy and an electrocardiogram by Barnes (Oliveira G.H.et al.2015).
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The era of operative treatment of cardiac neoplasms was ushered in
by Beck in 1936, when he successfully removed a teratoma located on the
right ventricular (RV) surface. Bahnson is credited with the removal of
the first right atrial myxoma with inflow occlusion, but the patient died
postoperatively on day 24. Following the advent of cardiopulmonary
bypass in 1953, left-sided intracardiac neoplasms were successfully
removed first by Crafoord in Sweden in 1954. By 1964, the removal of
60 intracardiac neoplasms had been reported. The addition of cardiac
echocardiography allowed easier diagnosis, and increase in number of

tumor resections(Cresti A.et al.2016).

Cardiac neoplasms is divided to primary and secondary type.
Primary tumors typically more common, but the overall incidence is still
quite low, at 0.15% to 0.2% in autopsy series. Most primary cardiac
tumors are benign 70%; such as; Myxoma, Papillary fibroelastoma,
Lipoma, Teratoma. More than half of the primary cardiac neoplasms in

adults are myxomas.

Malignant primary cardiac tumors such as; Angiosarcoma,
Rhabdomyosarcoma, Liposarcoma, Malignant mesothelioma. Of
malignant cardiac tumors, metastatic malignancies such as Leukemia,
Bronchogenic carcinoma, Melanoma, Sarcoma, Breast cancer, comprise
the majority of those noted. Virtually every neoplasm has been shown to
metastasize to the heart(Bruce C.J.2011).

2.4. Diagnostic test and procedure.
Lab tests

Tests can be done in the laboratory for a number of reasons; like; to

diagnosis of heart disease, to determine normal and basic values for any
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patient before surgical or therapeutic interventions, to determine risk
factors for coronary disease that are adjustable, to ensure the levels of
therapeutic drugs within the blood such as warfarin, or to assess response
of patients to medical treatment plan such as; the effect of diuretics urine
levels of potassium in the blood (Smetana GW, Macpherson DS.2003).

lab test values may be different according to healthcare institution and

lab. This difference is due to equipment and measurement methods.
Cardiac biomarker.

There are enzymes specific to myocardial cells such as Troponin T
and I, CK and CK-MB, myoglobin which are released from the heart cells
when necrosis occurs as a result of infarction or shock. these enzymes
are transported through the lymphatic system into the circulatory system
and Thus, levels of these enzymes in blood can be detected through blood

samples which taken from the patient(Erkilet G.et al.2013).
Lipid level

The level of lipoproteins, cholesterol and triglycerides is used to
determine the risk occur atherosclerosis, especially who have a family

history of heart disease, and also any defect in the patient's lipoprotein.

Lipoproteins are formed by the combination of cholesterol and
triglycerides, which combine with plasma proteins and thus transported
through the blood. Proteins can be divided into two parts: high-density
lipoproteins(HDLs) and low-density lipoproteins (LDLs). When the
proportion of cholesterol or low-density lipoproteins (LDL) increases in
compared to HDL, the risk of cardiac disease increases, so a blood
sample for the lipid profile must be taken after the patient's fast for 12
hours (Rogers-Vizena CR.etal.2017).
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Cholesterol Levels

Cholesterol is a very important fat in the body as it helps in the
synthesis of hormones and the formation of cell membranes, as it is found
in large amount in the tissues of the brain and nerves. The normal level of
cholesterol in the body is below 200 mg/dL. The body gets cholesterol
from two main sources, namely the foods and from the liver itself, where
it produces cholesterol, but there are various factors that effect on to the
cholesterol levels in the body from one person to another, such as age,

sex, exercise, diet, tobacco, menopause and stress.

The importance of cholesterol stems from the fact that high levels of
cholesterol increase risk of cardiovascular and coronary arteries disease.
Low-density lipoproteins LDLs transport cholesterol and triglycerides
into the cells, which lead to the deposition it on vessels walls, thus
increasing risk heart disease. The normal level of LDL is less than 160
mg / dL, so treatment is primarily aimed at reducing levels of LDL to
below 70 mg / dL.(Jarcho J.A. and Keaney J.F.2015).

As for high-density proteins HDL, it have a protect role, by transfer
cholesterol and triglycerides from arterial wall, cells, and tissue to the
liver for processing and excretion, so there are an reverse relation among

HDLs and LDLs and coronary arteries diseases (CAD).

Normal ratio for high-density proteins is 35-70 mg / dL; for women, it
Is 35 to 85 mg / dL, so the main goal of managing HDL is to increase
levels of more than 40 mg / dL (Annema W. and von Eckardstein
A.2013).



Chapter two- Review of Literature....ccceeeeeeiieiieeeiniinriecensennens

Triglycerides

Triglycerides composed of glycerin and free fatty acids, which store
in adipose tissue to be used as a source of energy. The normal range in
the body range from 100 to 200 mg/dL. Level of triglyceride raise after
eating and stress. Alcohol abuse, diabetes and obesity can raise levels of
triglyceride in the body. Triglyceride levels correlate directly with LDL
and inversely to HDL(Doenst T.et al.2013).

Brain (type B) natural peptide

The natriuretic peptide (BNP) is a peptide made of 32 amino acids,
which was previously thought to be a neurohormone after it was isolated
from the brain in 1988, but it was later discovered that it originated from
the heart. This hormone helps regulate blood pressure and fluid volume in
the body (Magne J.et al.2012).

The main stimulus for synthesis and secretion of this hormone is
myocardial wall injury, cardiac ischemia, and elevated of ventricular

pressure.

The levels of this hormone increase due to expansion of the
ventricular walls, due to the increase pressure, and therefore this hormone
is considered a diagnostic tool in case of heart failure (HF). The levels of
this hormone may also rise in many conditions, such as pulmonary
embolism (PE), ventricular hypertrophy, and myocardial infarction. So,
when value of this hormone exceeds 100 pg /ml, this indicates presence
of heart failure (HF) (Klaar U.et al.2011).
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C.Reactive Protein (CRP)

C-RP is protein which generated in liver cell as reaction to
phagocytes, fat cells and any systemic inflammation in the body. It was
discovered by Tillett and Francis in 1930, and it can be measured through
a venous blood sample. The normal range for C-reactive protein is less
than 1.0 mg / dL.

Research indicates that, high levels of C-RP lead to increased risk of
developing cardiac disease compared with patients who have moderate or
low levels (Kramer NE.et al.2019).

American Heart Association (AHA) has identified groups most at
risk for developing CVDs as follows: Low risk: below 1.0mg/dL, and
moderate, from 1.0 to 3.0 mg/dL and high from 3.0 mg/dL, Whereas
C.RP test doesn't used alone but with other factors of risk, like
cholesterol, triglycerides and sugar level of blood, in addition to high
blood pressure, smoking and diabetes, and these factors may lead for

developing cardiac disease(Alonso-Martinez JL.et al.2002).
Homocysteine

It is one of the amino acids in the body that arise from eating red
meat. Studies indicate that an increased homocysteine levels can lead to
damage the endothelial lining of blood vessels, which closely attached to
CVD such as coronary disease, atherosclerosis, and stroke. There are
many factors that effect on homocysteine level in blood, such as low level
of vitamin B6, folic acid, and vitamin B12, in addition to genetic factors
(Veeranna V.et al.2011).
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Determining the level of homocysteine increases the ability of
cardiac surgeons to assess the risk of heart disease. When taking a blood
sample from the patient to measure the level of homocysteine, It is
necessary for the patient to be fasting for at least 12 hours before taking
sample in order to obtain an accurate measurement. The results are
interpreted in three groups, which are ideal if The results were less than
12 mol / liter, borderline if the results were between 12 to 15 mol / liter,
and high risk if the results were greater than 15 mol / liter(Smith A.D.et
al.2018).

Blood electrolytes

Sodium (Na, normal range, 135-145 meq/L): Sodium levels in blood
affect heart function. Decrease of sodium causes an increase in fluid
inside the body and this may be caused heart failure, As for the increase,
it leads to a decrease in the amount of fluid inside the body and thus a

decrease in cardiac output (National Academies of Sciences, 2019).

Potassium (K, normal range 3.5-5.0 meg/L): Potassium play a very
important role in heart's electrical function. Potassium deficiency leads to
cardiac arrhythmias, ventricular fibrillation, and ventricular tachycardia,
while excess potassium leads to heart block and ventricular arrhythmias
(Cogswell ME.et al.2018).

Calcium (Ca,normal range from 8.6 to 10.2 mg/dL): Calcium is an
electrolyte of great importance as it helps in neuromuscular activity,
blood clotting, and nodal cells automaticity (sinus and atrio-ventricular
nodes). Calcium deficiency leads to slowness action of the sinus atrio-

ventricular node and thus slow heart muscle and increase the risk of heart
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failure, or hyper-calcemia, it leads to increased contraction of the heart

muscle and ventricular fibrillation (Stieler, M.et al.2013)

Magnesium (Mg,normal range from 1.3 to 2.3 meqg/L): Magnesium
Is an essential electrolyte for several reasons, the most important of which
Is; Calcium absorption, conservation potassium stores, muscle
contraction, metabolism adenosine triphosphate , and also play a main
role in synthesis of carbohydrate ans protein. Magnesium deficiency
leads to patients developing atrial or ventricular tachycardia, while excess
magnesium leads to depress of contraction and excitability of the heart
muscle, which leads to heart block(Cogswell ME.et al.2018).

Blood urea nitrogen and creatinine (BUN10-20 mg / dL):

Both blood urea and creatinine are the most important indicators for
evaluating kidney function, but creatinine is the most sensitive measure
for evaluating kidney function, as it reaches a normal peak (0.7-1.4 mg /
dL). Both urea and creatinine are produced from the metabolism of
proteins. A high level of urea nitrogen in the blood indicates a decrease in
renal perfusion, either due to dehydration (a decrease in the amount of
fluid inside the vessels) or due to low cardiac output, which indicates to
presence of a heart problem(Huen S.C. and Parikh C.R.2012).

Fasting glucose (60-110 mg / dL):

The level of glucose in the blood rises for several reasons, including
nervous situations and diabetes, which in turn affects the heart and blood
vessels(Verma S.et al.2018).
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Study of coagulation factors:

Injury to the walls of blood vessels or tissues leads to the formation
of clots, as the injury leads to a regulated activation of clotting factors and
the occurrence of complex interactions between clotting factors, calcium
and phospholipids in the blood that lead to the conversion of prothrombin
to thrombin. Regulated activation of coagulation factors has two
pathways; internal and external. The internal pathway is stimulation by
damage of endothelial collagen, and the external pathway is stimulation
by tissue factors which endothelial cells release after external damage.
Clotting factors should be studied before any surgical procedures such as

heart surgery or catheters (Otuki S.et al.2018).
Partial thromboplastin time (PTT) 60-70sec:

The intrinsic pathway stimulate of coagulation factors is measured
by PTT and aPTT and use to assess impact of unfractionated heparin on
heparin-treated patients. The treatment dose of heparin is between 1.5-
2.5, so the heparin dose should be adjusted to a high dose if the aPTT

value is <50 seconds, or a low dose if the aPTT value is> 100 seconds.

Prothrombin time (PT) 9.5-12 sec: The extrinsic pathway of
coagulation factors is measured through the PT. It is used to measure and
monitor the level of anticoagulants in the blood of patients treated with

warfarin.

International Standard Ratio (INR): It is a calculation based on the
result of a blood PT test, and is used to monitor patients who are being
treated with anticoagulants (warfarin). The treatment range for INR varies
according to the diagnosis and disease condition but the therapeutic range
for the INR is considered to be 2 - 3.5(Levy JH.2014).
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Hematologic study

Complete blood count (CBC): determines acount of red and white
blood cells (RBC, WBC), platelets (PLT), hemoglobin (HGB), and
hematocrit (Crit).

Percentage of RBC which contain hemoglobin varies according to
gender and age. The percentage of hemoglobin (HGB) in the male is
(M,13-18 g/dl), and in the female is (F,12-16 g/dl), while in children it
varies according to age. Hematocrite which measure perecent of RBC in
100 ml of blood varies according to gender (male: 42-52%, female: 35-
47%). The lack of HGB and Crit leads to severe consequences like, Ml
and AP. (Kaestner L, Bogdanova A. 2014).

As for the white blood cells, which number 4,500-11,000 WBC in a
microliter. WBC are first line defence versus germs and viruses. WBC
counts must monitoring in patients who suffering from heart diseases,
especially those who underwent a heart transplant because they are taking
immunosuppressive drugs that lead to immunodeficiency (Machlus KR.
et al. 2014).

With regard to platelets, which have a blood count of 150,000-
450,000 / mm 3, platelets play the main role in stopping bleeding in the
body by forming clots at the site of injury in the blood vessels. Platelet is
monitored in heart disease patients before operation for fear of
complications during the operation (bleeding), and also patients who take
some cardiac drugs that affect the number and function of platelets such
as aspirin and clopidogrel (Horvath K.A.et al.2013).
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Procedure
Chest X-ray (CX-R):

Although chest CX-R in patients with heart disease does not help in
diagnosing myocardial infarction, its help in diagnosing some heart
disease complications such as heart failure. It's necessary to perform
chest X-ray of patients because it helps to determine the size of the heart
and its circumference, to detect calcifications of the heart, and to help
determine the correct position of pulmonary artery catheter and

pacemaker devices(Rao PS.et al.2014).
Electrocardiography

The ECG is a graphic representation of the electrical currents of the
heart. The ECG is obtained by placing disposable electrodes in standard
positions on the skin of the chest wall and extremities. Recordings of the
electrical current flowing between two electrodes is made on graph paper
or displayed on a monitor. Several different recordings can be obtained

by using a variety of electrode combinations, called leads.

The 12-lead ECG is used to diagnose dysrhythmias, conduction
abnormalities, chamber enlargement, and myocardial ischemia, injury, or
infarction. It can also suggest cardiac effects of electrolyte disturbances
(high or low calcium and potassium levels) and the effects of
antiarrhythmic medications. A 15-lead ECG adds three additional chest
leads across the right precordium and is used for early diagnosis of right

ventricular and left posterior (ventricular) infarction.
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The 18-lead ECG adds three posterior leads to the 15-lead ECG and is
useful for early detection of myocardial ischemia and injury(Noordzij PG,
et al.2006).

Echocardiography
Conventional echocardiography

Echocardiography is a non-invasive procedure by use ultrasound
which use to measure size and shape of atrial and ventricles, ejection
fraction, murmurs of heart, assess motion of heart's ventricular walls,
evaluate natural and prosthetic heart valves, and is also useful in
diagnosing pericardial effusion. Modern technology such as color
Doppler shows the velocity and direction of blood flow through the heart
(Kato T.S.etal.2018).

Before performing this procedure, the nurse must reassure patient
about this procedure, painless at all, and that it may only take about 15-30

minutes.
Radionuclide Imaging

Radionuclide imaging of heart is known as a non-invasive test using
radioactive tracers (thallium and technetium), which are radioactive
tracers that are injected into the bloodstream and mixed with blood and
are captured by healthy heart cells To produce a 3D image for heart. The
patient must be in the lying position in a special device with put arms
above head, then a special camera rotates around chest and captures the
signals from the radioactive tracers that are sent to the computer that
converts these signals into a three-dimensional image. Radionuclide

Imaging is used to evaluate and diagnose many complications and cardiac
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disease such as coronary artery disease (CAD), previous heart attack,
success of cardiac bypass surgery, evaluation of ventricular function,
evaluation of the quality of heart function, and to assess patients at risk of
developing heart diseases and needs a cardiac catheterization or

Percutaneous coronary intervention (PCI)( DorbalaS.etal.2019).
Computed tomography

A computed tomography scan CTs or computerized axial
tomographic CAT scan is device that use x-rays and gives cross-sectional

images of heart and large blood vessels.

Computed tomography is used to evaluate and diagnose cardiac
masses, congenital heart lesions, aorta diseases, size of the heart
chambers, cardiac output and ejection fraction of the heart. CT scanning
is preferred for patients without MI or CABG to determine quantity of
precipitated calcium insid coronary arteries (CA) and also to diagnose

implicit atherosclerosis(Gilard M.et al.2006).
Magnetic resonance angiography (MRA)

Magnetic resonance angiography is used to examine the
physiological and anatomical characteristics of heart, also to imaging the
vessels (arteries and veins), to diagnoses any stenosis, blockage or
dilation of blood vessels. this technique often used to imaging the arteries
of the brain, neck, kidneys, legs, also aorta of abdominal and thoracic, but
it cannot adequately show the small arteries. MRA is known as a group of
techniques based on MRI (magnetic resonance imaging), which are
technique without pain and non-invasive. The device use a strong
magnetic field and signals are sent to a computer to form three-

dimensional images. Before starting the examination, all types of jewelry
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and metals must be removed, and some patients may need to take a mild
sedative before starting the imaging, or given a headphone for music
listen and to communicate with the radiologist, and the patient must keep

still during examination(Ferreira V.M.et al.2018).
Cardiac catheterization

Cardiac catheterization (heart cath) is defined as inserting a tube
called a catheter through a peripheral arteries like, the femoral, brachial
arteries to left ventricle (LV) or coronary arteries. Cardiac catheterization
used either diagnostic purposes where the left ventricle or coronary
arteries are injected with a contrast medium to facilitate viewing with x-
rays or treatment through insertion of treatment materials or equipment.
Cardiac catheterization is used to measure pressure levels within the
chambers of the heart as well as the level of oxygen saturation, and is also
used to diagnose coronary artery diseases such as obstruction or stenosis
and to determine if the patient needs CABG (Bashore T.M.et al.2012).

Coronary arteriography

Coronary arteriography is defined as inserting a catheter or flexible
tube through the left or right femoral or brachial artery into the heart, to
aorta and then to coronary arteries. A contrast material is used during
catheterization, where this substance is injected inside arteries, along with
use imaging techniques (X-ray), to assess coronary arteries and diagnose
presence atherosclerosis, blockage, or congenital malformations in the

coronary arteries (Garcia-Garcia HM.etal.2018).



Chapter two- Review of Literature....ccceeeeeeiieiieeeiniinriecensennens

2.5. Indication of cardiac surgery

The indications for cardiac surgery are the decision-making to
perform the surgery that is done in accordance with the meeting of

cardiologists and cardiac surgeons as a team (Doenst T.et al. 2014).

In valvular heart diseases, a differentiated between stenosis and
regurgitation must be done. In the general classification of cardiac
valvulopathy, it divided into three levels: mild, moderate, and severe.
Valve regurgitation or severe valve stenosis requires surgical
intervention, and cardiac surgeons may replace or rebuild affected

valve(Baumgartner H.etal.2017).

Also, in diseases of the aortic valve, the distinction must be made
between regurgitation and stenosis. After completing all the diagnostic
procedures, the surgical team decides the treatment either through
conservative treatment or through surgically depending on severity
stenosis in aortic valve. Surgical intervention and valve replacement (VR)
required in aortic valve stenosis (AVS) severity , either by conventional
heart surgery or by trans-catheter aortic valve replacement (TAVR),
which was introduced by Dr. Cribrier in 2002 for the first time (Holmes
DR.et al.2015).

Before taking surgery decision, the risks of surgery to the patient
according to EUROScore must be taken into consideration. EUROScore
Is a cardiac surgery risk assessment template that was first published in
1999 and the latest new model was announced in 2011. The European
Open Heart Surgery Risk Assessment System is a model that allows
calculating the risk of death after surgery. The form consists of 17

elements of information, including, for example; Age and gender, renal
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Impairment, history of open heart surgery, chronic pulmonary disease,
active endocarditis, grade 4 angina, diabetes on insulin. This available
information allows the model to calculate the risk of surgery, and it has
become the most used indicator before surgery and has been widely
adopted in the world, and this model has assist to improving results of

open heart surgery seen in early 2000s(Leon MB.etal.2010).

Patients with high risk for surgery, which include porcelain aorta,
previous coronary artery bypass grafity (CABG), and cirrhotic liver
should be manage by trans-catheter aortic valve replacement (TAVR),
and also patients with low risk of surgery may have AVR surgically.
Also, patients of aortic regurgitation (AR), which have symptoms of
aortic regurgitation or enlargement of ascending aorta and even
asymptomatic patients of aortic regurgitation but have a decrease in
ejection fraction less than 50% or left ventricular diameter at the end of
systole (LVESD) greater than 70 mm or left ventricular diameter at the
end of the diastole (LVEDD) more than 50 mm, those patients need
surgical intervention(O'Gara PT.etal.2017).

For the mitral valve (MV), the main cause of stenosis is rheumatic
heart disease (RHD). Valve stenosis can classified into primary and
secondary, primary mitral valve stenosis is caused by a defect in the
mitral valve structure itself such as the leaflets, annulus, cords, and
papillary muscles, while secondary mitral valve stenosis occurs due to
left ventricular dilatation, tethering, and ischemia. Severe mitral valve
stenosis can be defined by echocardiographic with regurgitation fraction
of more 50%, and regurgitation volume of more than 60ml(Argulian E.et
al.2016).
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For patients who have coronary artery disease (CAD),
revascularization is the best option for these patients. The treatment
decision is made by cardiologists and surgeons, either by surgery through
CABG or without surgery by PCI. One common indications for CABG is
triple vascular disease and the left main stem of the heart arteries, but
patients with high risk of CABG procedure compared with the risk of
percutaneous treatment, the percutaneous treatment is preferred despite
the difficult stenosis lesions(Mohammadi S.etal.2012).

Primary myocardial tumors are rare compared with secondary
myocardial tumors which most common. Atrial myxoma is one of
common benign heart tumors, while the most common metastatic
malignant myocardial tumor is sarcoma. These tumors, whether benign or
malignant may cause embolic or obstructive symptoms, which require
surgical intervention, either to remove the tumor or to treat obstructive in
the arteries(Ghosh A.K., 2017).

There are many heart rhythm disorders that cardiac surgery offers a
treatment for by implanting pacemakers, such as implantation of
pacemakers for atrioventricular blocks, or ventricular arrhythmias. Also
terminal heart failure (HF) can be treated by implantation of assistive
devices to cardiac resynchronization, or even heart transplantation (Stone
ME.etal.2018).

-Technique of Cardiac Surgery

Conventional cardiac surgery is most common cardiac procedures,
especially CABG. Access to the heart is done by opening the rib cage,
either by sternotomy or upper hemisternotomy of the rib cage. Upon
reaching the heart, the pericardial sac should be opened in an inverted T-
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shape in order to preserve the phrenic nerves. After opening the
pericardial sac, the cannula, cardiopulmonary bypass pumps and
cardioplegia are applied to begin the operation. Arterial stiffness is
evaluated through the use of ultrasound of the aorta. The grafts are
obtained from the patient himself, and there are several types of grafts
that are taken from different places of the body which are vein grafts
(saphenous vein is vein in the legs), and arterial grafts (internal thoracic
arteries called ITA, internal mammary arteries (IMA), and ulnar and

radial artery (arm) another type of graft(Bonaros N.et al.2011).

After the operation is completed, the cannula and the
cardiopulmonary bypass pumps are separated, the heart is restarted again
through electric shocks, the rib cage is gradually closed and the sternum
Is closed with wires, but the mediastinal and pleural drains are left for
several days after the operation. Cardiac rhythmic complications may
occur after surgery and therefore; electrodes are placed during surgery
and external pacemaker is connected to electrodes and removed with

drains before discharge from hospital(Mentzer RM.2011).

There are another type of cardiac surgery which called off-pump
coronary artery bypass OPCABG or no-touch technique is especially
beneficial for patients who have a high risk of conventional heart surgery
and significant atherosclerosis of the aorta. In this technique, stabilizers
are needed for accurate coronary vascular anastomosis using the internal
mammary arteries, and the pump is not used because the high pressure of

the pumps may lead to the release of clots and cause a stroke.

Cardiac surgery is also performed by Endoscopically through small
incisions and video aids are directed where the entire endoscopic to

coronary artery bypass and minimally invasive CABG are performed, but
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this technique is only offered in some centers around the world because it
requires special training where the surgical trauma is less. And a faster
recovery after surgery. Recently, robotic surgery has been introduced into

open heart operating rooms(Verhaegh AJ.et al.2013).

In order to protection cardiac muscle throughout cardiac surgery,
the hypothermia and the cardiac palsy technique are used, and the brain
can be protected by maintaining the perfusion of the brain and reducing

the occurrence of clots through anticoagulants(Li Y.etal.2018).
2.7. Complications of Cardiac Surgery

Open heart surgery (OH) is one of the major and dangerous
operations on patients, which leads to many complications after the
operation. The mortality rate after cardiac surgery ranges from 2% to 3%
due to postoperative complications which include, for example, kidney
failure, stroke, atrial fibrillation, cardiogenic shock, and bleeding after

surgery(Lomivorotov VV et al.2018).

Renal failure occurs after open heart surgery, and the kidneys may
stop working temporarily in up to 20% of patients. The patient may need
dialysis after surgery until the kidneys return to work normally after a few
days or weeks. The causes of kidney failure after surgery are not
completely known, but there are several possibilities, such as kidney
ischemia due to the connection of the heart to the heart and the lung pump
during surgery or due to blockage of the small renal vessels, such as the
result of the separation of small parts of the clot during surgery and
transported to the kidneys(Crosina J.etal.2017).

Postoperative myocardial infarction occurs from 5% to 10% of

patients who undergo open heart surgery, but diagnosing postoperative
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infarction is very difficult because of the routinely elevated heart
enzymes due to work on the heart muscle itself, so focus should be on
other diagnostic methods. Such as an ECG, which may show a
disturbance in the movement of the atrio-ventricular septal wall, or a
coronary angiogram to assess the effectiveness of coronary vessels after
surgery, in addition to that there is a group of signs such as arrhythmia
and high temperature that suggest the occurrence of infarction. The
causes of Ml after CABG divided to causes related to the graft itself, such
as poor graft effectiveness, which reaches 3%, and non-graft-related

causes, such as cardiac embolism(Redfors B.et al.2017).

LVVOT obstruction may occur after MVVR mitral valve replacement,
which is described as anterior systolic movement of the anterior coronary
artery leaf. This problem can be remedied by re-operatively with different
surgical techniques such as elliptical excision of the front leaflet or
shortening of the posterior leaflet (PL)(Varghese R.etal.2012).

Fever, signs of inflammation and edema may occur routinely in
patients after surgery, so it is difficult to differentiate between patients
who have routine inflammatory symptoms and patients who have sepsis,
and tests must be performed to check for infection if these symptoms and
signs appear in the patient after the second or third day of work
Surgical(Paternoster G.et al.2016).

One of the complications of unique open heart operations is the
infection of deep sternal wounds (DSWI), which occurs at a rate of 0.4%
to 4%, but this infection may develop into inflammation of the
mediastinum, which leads to a large mortality rate. Most frequently
pathogen include Staphylococcus aureus and Staphylococcus epidermidis

which treated through specific antibiotics after culture and sensitivity
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according to antibiotics resistance, and application of negative pressure
wound therapy (NPWT) (Howitt SH.et al.2018).

Another complication is bleeding after surgery, and it is normal to
have slight bleeding, but the presence of large amounts of bleeding
requires reopening the operation again to check the site of bleeding and
repair it. Little bleeding after the operation is normal because the surgery
on the heart includes a lot of wounds and requires very careful stitching,
so before closing the chest, the surgical team checks for any bleeding in
the area of the surgical operation, so the surgeons leave drains behind the
sternum and reach a collection bottle and the amount is monitored

bleeding carefully every hour by the nurses.

If the bleeding continues and the amount of bleeding is large within
several hours, the surgical team may take a patient again to OR (operation
room) and to investigate site of bleeding and repair it. Also, in some
cases, large clots may form and collect around the heart because they
cannot exit from the chest through the drains, which leads to the
occurrence of cardiac blockage, and thus the surgery team will reopen the
chest and remove the clots around the heart (Paternoster G, Guarracino
F.2016).

Another complication of heart surgery is stroke that occurs as a
result of ischemia in the brain temporarily. Therefore, brain cells are
damaged or die as a result of not getting enough oxygen and nutrients,
which may lead to temporary or long-term complications that affect
speech, movement and swallowing. These complications are sometimes
fatal. There is always a risk of stroke after surgery, but this percentage
varies according to the nature of the surgery on the heart. In the case of

CABG operations, the incidence of stroke is 2-3%, but this percentage
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increases in patients who have had AVR to 5%, and for patients who have
had previous heart problems such as coronary artery disease, the rate rises
to 10% (Généreux P.et al.2014).

Blood clots are a serious complication after heart surgery, but this
risk increases if patients smoke, are obese, or do not move (unable to
move). These clots usually occur in the legs and are called deep vein
thrombosis. Among the signs of a deep vein thrombosis are leg swelling,
pain in the calf, and fever and swelling of the affected limb. The danger
of these clots is that they can travel to the lungs and lead to pulmonary
emboli. Patients suffer from chest pain, tachypnea, shortness of breathing
and tachycardia, so these emboli may be fatal if not treated in time(Alfieri
O, Lapenna E.2015).

There are also other complications after open-heart surgery and
anesthesia, which is the patient's chest infection due to the accumulation
of phlegm inside the lungs and difficulty of removing it after surgery,
which is a Suitable environment for the growth of bacteria or viruses.
Infection occurs in the chest in 10% of patients, but it rises to 20% if the
person is a smoker(Ubben JF.etal.2015).

The patient may need oxygen and it is given through an oxygen
mask or through the nasal cannula tubes. Also, the patient is given
antibiotics to treat chest infection according to the severity of the
infection. the medications might be given as tablets or an intravenous drip
inserted into a vein, and Intravenously to prevent dehydration in the
patient, and nebulization sessions to help soften phlegm and expel it
outside the lungs, and here comes the role of the Physiotherapist to teach
patients how to breathe deeply and cough to expel phlegm accumulated in

the lungs and prevent infection.
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Disturbances that occur after open heart surgery that affect the heart
rhythm and in different degrees are common disorders in those patients.
Of these disorders, AF (atrial fibrillation) happen at 30% patients who
undergo CABG, and also 40% at patients who undergo valve surgery.
Arrhythmias may be treated with rest and medications that help heart beat
to return to normally, but if AF (atrial fibrillation) continues, patient may
need short electric shocks to restore the heartbeat to normal, which is
done under general anesthesia and the process takes about five minutes

only which called cardio-version(Badenes R.etal.2015).
2.8. Medical management

Medical treatment is very important essential to reducing deaths and
complications in who have cardiac problems, whether before or after
surgery. Medical treatment has an effect on patients in three stages;
before, during and after surgery. Before surgery, some medications are
introduced and other drugs are stopped to prevent complications before
surgery, during surgery, antibiotics are used to prevent infection after
surgery, and after surgery, the drugs that were used before operation are
re-used and the addition or change of some medicines according to the
patient’s clinical condition. Medical management used in to reduce the
occurrence of infarctions, irregular heart rhythms, heart failure or
cardiovascular complications in the long term, to rehabilitate the heart
after surgery(WHO.2017).

1-Anticoagulant treatment:

Anticoagulant treatment helps reduce the risk of thromboembolic
occurring before surgery, but increases risk of bleeding during and after

surgery.
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1-1-Acetylsalicylic acid (ASA):

Acetylsalicylic acid (ASA) is first-line treatment of patients who
have heart disease. Studies indicate that, use of ASA is related to reduces
the incidence of myocardial and vascular infarction, mortality and
cerebrovascular infarction, but risk of Dbleeding increased in those

patients.

ASA is stopped before surgery in elective heart operations, but in
some emergency cases, the surgery is performed without stopping ASA,
so the risks of stopping ASA before surgery such as; the occurrence of
infarctions must be compared against the risks of not stopping it such as;

bleeding.

After the surgery is completed, ASA should be administered.
Several studies and research shown that, the initiation of ASA
administration during the first hours of the CABG procedure a significant
Impact on improving patency of the graft, and also show decrease in the
mortality rate in patients who started taking ASA within 48 hours at a rate
of 1.3% Compare with patients who don't take treatment in same period
which it was 4.0%. There are other studies that showed the importance of
starting administration of ASA after surgery, these studies found a
decrease incidence of myocardial infarction 48% reduction, the incidence
of kidney failure 74% reduction, and stroke 50% reduction. Therefore,
acetylsalicylic acid should be administered to patients undergoing open
heart surgery directly, after making sure that no bleeding has
occurred(Zhao Q.et al.2018).
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2-P2Y12 inhibitors

P2Y12 is a receptor on the surface of platelets that participates in the
activation of adenosine diphosphate, which in turn stimulates the
glycoprotein 11b / Illa receptor, which leads to the activation of platelets
and the production of thromboxane, which in turn leads to platelet

aggregation and the production of blood clots.

P2Y 12 receptor blockers such as clopidogrel suppress platelet action
as reduce the risk blood clots for patients who coronary artery syndrome,
especially if used with acetylsalicylic acid called dual antiplatelet therapy
(DAPT), but they increased risk of surgical bleeding. There are several
generations of P2Y 12 receptor blockers that are most effective and reduce
the risk of strokes, namely ticagrelor or prasugrel, but they increase the
risk of bleeding(Zaccardi F.et al.2015).

Before surgery, P2Y12 receptor inhibitors are discontinuation to
prevent bleeding during or after surgery. Studies have shown that
discontinuation the P2Y12 receptor blocker 5 days or more before
surgery decrease the risk of bleeding, but for the third generation of these
drugs, such as prasugrel, it is preferable to discontinuation a before 7 days
because it have prolonged effect on platelets and increase incidence of

bleeding compared to clopidogrel.

Postoperatively, it is recommended to re-inhibit the P2Y12 receptor
with acetylsalicylic acid within two days of surgery to prevent
complications such as thrombosis and improve postoperative
perfusion(Sibbing D.etal.2019).
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Glycoprotein I1b / Il1a (antiplatelet agent) inhibitors

Glycoprotein Ilb / 1lla is complex integrin found on blood platelets
and helps to activate platelets, it's also considered a fibrinogen receptor.
This complex is formed from 1lb and Illa binding depending on calcium.
Activation of platelets by adenosine diphosphate leads to a alteration in
receptors Ilb, Illa on platelets surface, which in turn stimulates the
binding of receptors to fibronigin, which leads to the formation of a blood
clot. I1b and Illa receptors are target for several drugs such as abciximab,
eptifibatide, tirofibin. This type of drug is often used with PCI. The
platelets return to normal function within 24 - 48 hrs of discontinuation
abciximab or within 4 - 8 hrs for eptifibatide and tirofiban(Safley D.M.et
al.2015).

Preoperative anticoagulation and bridging

In patients treated with vitamin K antagonists (VKA), VKAs should
be stopped 5 days before planned elective surgery to achieve a target
international normalized ratio (INR) below 1.5 on the day of surgery. In
patients treated with non-vitamin K antagonist oral anticoagulants
(NOACs) who are undergoing elective surgery, NOACs should be
discontinued before surgery at various time intervals according to renal

function and types of drugs.

In patients taking direct factor Xa inhibitors (apixaban, edoxaban
and rivaroxaban), treatment should be stopped >2 days before surgery. In
patients treated with dabigatran with creatinine clearance <50
ml/min/1.73m2, NOAC should be stopped >4 days before surgery(Butt
J.H.et al.2019).
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The operation may be safely performed if the plasma concentrations
of dabigatran and rivaroxaban are below 30 ng/ml; with higher
concentrations, the operation should be delayed for 12 h (if the
concentration is 30-200 ng/ml) or 24 h (if the concentration is 200400
ng/ml). If plasma concentrations are too high and the operation cannot be
postponed, the off-label therapeutic use of both non-activated
prothrombin complex concentrate (20-50 U/kg) an activated prothrombin
complex concentrate (factor eight inhibitor bypassing activity, 30 to
50U/kg) may be considered which FEIBA used for control and
prevention of bleeding episodes, use around the time of surgery and
routine prophylaxis to prevent or reduce the frequency of bleeding
episodes but FEIBA not use in the treatment of bleeding episodes
resulting from coagulation factor deficiencies without inhibitors to factor
VII1 or factor IX(Nijenhuis V.J.et al.2020).

3-Prevention of atrial fibrillation before surgery

Atrial fibrillation (AF) is defined as an irregular heartbeat and is
characterized by a rapid and irregular heartbeat of the atrial chambers and
often in the form of irregular beats for short periods and then becomes for
longer periods or it may start as an atrial flutter that turns into atrial

fibrillation.

Atrial fibrillation in heart surgery patients lead to hospitalization
stay after surgery, also stroke, and sometimes death. Several study
indicated that, patient who taking beta-blockers before surgery have low
risk to developing AF after open heart surgery. Beta blockers are a type
of drug that acts on the beta receptors and is used to treat an irregular
heartbeat, protecting the heart from a second heart attack. Several studies

show that, the patients who took amiodarone medication for 6 days before
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and after surgery had a lower incidence of AF than patients taking a beta-
blocker(Epstein A.E.et al.2016).

In contrast, patients taking amiodarone had more severe and long-
term complications than patients taking a beta-blocker. Also, current
studies indicate that patients who will undergo cardiac surgery, whether
elective or non-elective, should continue to used beta-blockers because
this reduces the happening of arrhythmias in early post-operative
(January C.T.etal.2014).

Preoperative beta-blockers

Current evidence recommends that patients should continue beta-
blockers before elective and non-elective cardiac surgery, because doing
so results in a consistent survival benefit plus a reduction in arrhythmic

events in the early postoperative period(Kotecha D.et al.2016).

Initiating beta-blockers preoperatively may be considered for the
prevention of POAF. Whether beta-blockers prevent perioperative MI
and death is controversial. Studies have shown that beta-blockers are
particularly beneficial in patients with a recent MI. Indeed, it is suggested
that the benefit of beta-blockers before CABG to prevent MI and death is
limited only to patients with a recent MI. There is conflicting evidence on
whether preoperative beta-blockers are beneficial in patients with reduced
left ventricular ejection fraction (LVEF) but without a recent MI.
However, if beta-blockers are initiated preoperatively, careful up-titration
of short-acting agents according to blood pressure and heart rate, starting
several days before surgery, is recommended(Mareev Y.,& Cleland
J.G.F.2015).
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4-Dyslipidemia Statins Preoperative Therapy

Statins are among the most common drugs used to lower blood
cholesterol. These drugs work through inhibit HMG-CoA enzyme , which
plays most important role in manufacture cholesterol, as the liver
produces 70% of the cholesterol in the body. It is known that high levels
of cholesterol in the blood lead to cardiovascular diseases such as
arteriosclerosis and clots, researchers have found that lipid-lowering
drugs play main role in reducing level of cholesterol in blood and thus
reduce the incidence of cardiovascular diseases. Studies have shown that
taking lipid-lowering drugs before open heart surgery reduces mortality
and atrial fibrillation after surgery. Asteroid trial also showed a decrease
in arterial stiffness in patients who take lipid-lowering drugs through the
use of ultrasound, in addition; the researchers in this field believe that
these drugs help prevent cardiovascular diseases by improving the
function of the endothelium of blood vessels, maintaining the amount
natural cholesterol inside the vessels, preventing formation of blood clots.
Therefore, surgeons recommend taking lipid-lowering drugs before and

after open heart surgery(Ramin Ebrahimi.etal.2012).
5-Antibiotic Prophylaxis

Infections that occur after open heart surgeries, including
bloodstream infection, pneumonia, and inflammation at the site of the
surgical incision (SSls), have a great impact on survival and have a
special importance because it occur in approximately 5% of all patients
who have cardiac surgery and lead to an increase in hospitalization
period, costs, and may lead to readmission of the patient to the operating

room again(Zegri-Reiriz l.et al.2018).
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Surgeons always recommend giving intravenous antibiotics before
surgery to minimize incidence of infections after cardiac surgery. Studies
confirmed that the incidence of infection after open heart surgeries are
low in patients who have high concentrations of antibiotics in the blood
serum during surgery, and the researchers have also developed a
gentamicin collagen sponge to maintain high concentrations of antibiotics
in the tissues surrounding the incision site. Several studies show, reduced

the incidence of infection after the use of the gentamicin collagen sponge.

Preoperative antibiotics are routinely administered due to their
efficacy, ease of use and safety, and their administration to patients
depends on standard doses, which should not more than usual dose of
adults regardless of weight. As for patients with kidney failure, the dose
must be adjusted according to the level of creatinine in the blood serum
(Carl M.etal.2010).

7-Preoperative Analgesia

Analgesic drugs affect postoperative outcomes by reducing stress
response and pharmacological mechanism to protect organs, which lead
to decrease mortality, infarction rates, improving respiratory function
such as effective coughing and cardiovascular complications before and
after surgery. Poor pain management can also lead to many complications
that affect patients' quality of life, increase hospitalization time and
healthcare costs(Zughaft D.et al.2013).

Daily assessment of patients' pain intensity helps to improve
treatment pain and improve the efficacy of drug analgesics, whether in
ICU or ward.
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Currently, there are many analgesics and classes of opioids. Opioids are
the most common analgesics for pain before and after surgery in the
intensive care (ICU). There are many opioids but, remifentanil is
considered the best of these opioids due to its protective effects on the
heart and its effectiveness in pain relief(Abdikarim A.B.D.I,.& Basgut
B.2016).

With regard to non-steroidal anti-inflammatory drugs (NSAIDs), use
of acetaminophen (paracetamol) is most widely used drug because it is
considered a safe, reduces the consumption of opioid drugs, reduces pain
and reduces the patient's need to mechanical ventilation for long time and
stay in intensive care. Therefore, analgesic drugs can help relieve pain if
given before or after surgery, such as; gabapentine, pregabalin or
ketamine(Fleisher L.A.et al.2014).

2.9. Nursing management

Preoperative nursing is a term that describes a variety of nursing
functions associated with surgical work, and includes three phases before,
during and after surgery. Each of these stages begins and ends at a certain
point to start the other stage, and each stage includes a group of nursing
activities that the nurse performs using the nursing process (NP) (Celik
F,. & Edipoglu 15.2018).

All stages of patient care before, during and after surgery are
important, but the preoperative stage is considered one of the most
important of these stages because patients at this stage are unable to meet
their physical or psychological needs, which leads to an imbalance in
patients, whether emotional or psychological. At this stage, the vital role
of nursing comes through psychological support, educating the patient,
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preparing him for surgery, knowing problems and giving information
about surgery, which helps reduce patients' fears about surgery(Fuji KT.et
al.2013).

The main goal of nursing staff at this stage is the welfare of patients
before the operation, by taking care of them, preparing them for surgery,
and providing nursing care according to the surgical procedure. Nursing
care includes assessment, guidance, and physical and psychological

preparation to promote recovery and reduce postoperative complications.

The process of organizing preoperative nursing care begins with a
nursing visit to patients in their own ward, which includes care from
admission to postoperative exit of the patient. The nurse collects
information's of patient, identifies physical, psychological, and emotional
needs and provides nursing care effectively to provide effective recovery
(Fudickar A.etal.2012).

Surgery is a technical process carried out by a group of specialized
individuals according to the health problem and it is not known to
patients, so patients may have a different feelings before the surgery, such
as anxiety, fear, discomfort, psychological and physical stress, so a pre-
planned nursing care must be done to reduce these feelings, hence

minimizing postoperative complications.

It is important that there is cooperation between the surgical team
and nursing staff prior operation. The patient who will undergo cardiac
surgery must have confidence in nurse who will provide him with the
necessary nursing care with high efficiency, and this confidence the nurse
builds through the appropriate preparation of the patient and

comprehensive information about the patient and surgical technic along
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with the high competence and skill that increases the rate of achieving a

positive result for the patient after surgery (Bradway C.etal.2012).

Preparing a patient before surgery is a very important matter and is
an approved agenda in generality of health foundations. Researchers
confirmed that, educating patient before any surgery helps speed recovery
and reduces complications after surgery. Since open heart surgery have
great privacy and concern for most patients, it is necessary for the nurse
to know the appropriate time to prepare the patient and to assess need to
learning and provide information timely to reduce level of anxiety
(Meleis Al.2012).

During the preoperative period between 5-14 days, the level of
anxiety is low among patients, and this is considered an appropriate time
to provide health education to patients because the high levels of anxiety
do not help to retention the information provided by the nurse, therefore;
this period is considered the best period for providing information and
health education about surgery. Some patients come to the hospital a few
days before the operation to complete the procedures related to surgery
and to complete health education about surgery. There are some patients
who want to obtain specific details about the surgery, while there are
patients who just need reassurance that the medical and nursing staff will
provide them with physical, psychological and emotional care before,

during and after the operation (Koutoukidis, G.etal.2017).

The professional nurse should individualize pre-operative education
to know and meet the specific needs of the patient before surgery. The
information may include scenes, pictures, expected duration of surgery,

as well as post-operative expectations. The skilled nurse should reassure
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the patient that the pain will be controlled after surgery and that effective

painkillers are available(Farrell, M. & Dempsey, J.2013).

Patient must be education about the endotracheal tube and it is
normally after surgery and not able to talk because of endotracheal tube
and the nurse will be by side him continuously and reassurance patient's
that endotracheal tube temporary and will be removed as soon as the
patient does not need it, so taking care of the respiratory system before
surgery using equipment such as an incentive spirometer and coughing
effectively is very important because it helps the lungs recover quickly
after surgery and remove the endotracheal tube early, also incentive

spirometer should use for faster postoperative recovery (Duggin, J.2017).

The professional nurse relieve anxiety and stress among the
patient’s family by educating them about the surgical procedure, expected
results, the expected duration of surgery, the patient’s condition after
surgery, and when anticipated reunion will be possible after surgery, and
this relieves the anxiety of the parents, which is positively reflected on
the patient himself. The education points include sounds and Sights from
the surrounding environment before surgery, patient monitoring tools,
pre-operative medications, use of an incentive spirometer, duration of
surgery, availability of analgesics after surgery, presence of the
endotracheal tube, and expected time of patient activity after surgery
(Xue, X.et al.2020).

Parental education also includes the expected appearance of the
patient after surgery and that the patient may appear cold, edematous and
pale, and there are equipment connected to the patient such as ventilator,
nasogastric tube, chest tubes, central arterial catheter, central venous

catheter, and urinary catheter(Tollefson, J.etal.2012).
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2.10. Previous Literatures and studied related to nurses information
and performance toward patients with cardiac disease preoperative

cardiac surgery:

(Durako AR&Mishkel G.2018) reported that, in cardiac surgery, a
project of fast track was initiated firstly by perioperative treatments
bundling to improve outcomes of surgery. In the 1990s, the Post-
operative Enhanced Recovery After Surgery (ERAS) was initiated by a
group of team health (surgeouns and nurses) to improve pre and
postoperative care, especially toward patients undergoing cardiac surgery,
now this project or pathway began to be applied in most areas of general
surgery. despite the ERAS program is new to cardiac surgery field, it is
very beneficial by improving the quality and safety of services provided
to patients. The cardiac surgery team includes a group of doctors and
nurses who work in a specific coordination in all phases of pre-operative
and post-operative health care, therefore, the education of nurses as well
as patients, which is provided by specialists and nurses professionally in
this field, is very necessary to implement the best skills and practices

provided to patients.

The ERAS Program aims to improve health care provided to patients
undergoing surgery before, during and after surgery, as well as reduce
postoperative complications and speed up the return of patients to their
normal activities. The implementation of ERAS protocols has reduced
complications and hospitalization postoperative. These ERAS protocols
have shown a promising approach for patients undergoing cardiac surgery
(CS). Postoperative enhanced recovery protocols have also been

published in specializations various surgical procedures.
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(Vazirani S.etal.2012) One of the most important factors in
preparing patients before surgery is evaluation, which is of the most
important of these factors, especially for patients who have a high risk
from surgery. The appropriate evaluation and preparation of the patient
before the operation helps to know the patients who have high risks and
thus helps in providing the appropriate nursing care and preparing the
patient appropriately before the operation, in addition to that, the
comprehensive evaluation helps in knowing the severity of the disease
and the associated diseases and the need for more diagnostic tests. The
purpose of the evaluation and the preparation of the patient before the
operation is to inform the medical team of the evaluation results, which
can help in changing some medications or modifying some surgical
procedures as well as postoperative care. The classic systematic approach
to assessment and preparation is one of the best methods as it helps to
know all the tiny details about the disease and the patient through the
description patient’s disease, the quality of his planned surgery, the

comprehensive medical history and a focused examination of the patient.

(Martin.etal.2006) reported that, a skilled and professional nurse has
a great role in caring of patients preoperative cardiac surgery by assessing
risks of surgery and appropriate preparation for the patient before surgery
as well as the common complications of surgery, and this role will have

positive results on the patient, whether before, during or after surgery.

After cardiac surgery, patient admitted to cardiac ICU, where patient
is under influence of general anesthesia, unconscious, connected to a
ventilator, and has many invasive connections line such as urinary
catheters and drains connected to the chest from the inside, and the

patient is dependent on advanced technological devices and the care of
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the health team surgery. After a one or two days of the surgery, most
invasive connections line are withdrawn and the patient becomes able to
breathe alone without the need for mechanical ventilation, and the heart
function of the patient's and other functions return to normal. Cardiac
surgery gives the patients an opportunity to re-evaluate lifestyle and make
it possible to obtain the maximum grad of healthy. the nurses are the most
Important part of team which helps the patients to return to normal life as

much as possible.

(Antonia K .et al.2016) reported that, preoperative anxiety factor has
an effect on postoperative mortality percentage at patients who
undergoing (CABG). These results supported previous studies and
theoretical, which said that, the control of preoperative anxiety factor has
a significant role in reducing mortality rates in patients who undergo
major surgeries such as open heart surgery. In addition, preoperative
anxiety can help predict postoperative mortality. Therefore, it has been
suggested that the preoperative anxiety factor be added to the potential
risk in order to reduce these potential risks which associated with
increased postoperative mortality. The preoperative anxiety factor can be
reduced in patients who will undergo open heart surgery by educating

patients before surgery.

Also mentioned in reported that, patient education by professional
nurses helped reduce the anxiety factor of patients and had a positive
effect in reducing post-operative complications, extended stay in hospital,
as well as re-admission to the hospital. Knowing the causes of anxiety
helps the nurse to provide integrated nursing care by planning and
implementing appropriate nursing interventions through providing

instructions, education, psychological and behavioral support to reduce
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the anxiety factor in patients who will undergo open heart surgeries, and
the researchers suggested increasing research into the factors that affect
the rate of anxiety in these patients, as well as interventions that may

reduce anxiety levels.
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Methodology

3.1. The Design of The Study

A quasi-experimental design study was applied using a pre-test
post-test approach to study samples from September 29, 2019 to July 25,
2021.Though, this study is intended to evaluate nurses’ knowledge and
performance regarding to cardiac surgery before and after implementing
educational program, and to evaluate the effectiveness of educational
program related to preparation of patients preoperatively for the cardiac

surgery.
3.2. Administrative Committee Approval

A. Scientific Post Graduate Committee Approval:

Initially, the researcher worked collaboratively with his academic
advisor to select a research topic (Prof. Fakhria J Mohabes and Prof.
Amean A Yasir). According to the findings of many studies that
demonstrated that there is a gap between knowledge and practices among
nurses who work in cardiac surgery wards. Worldwide studies are highly
recommending ongoing educational activities that can embrace positive
change on knowledge and practicum skills of nursing staff and can
ultimately lead to quality improvement of nursing care to achieve best
patient outcomes.

B. Research Ethical Committee/ Ethical Approval:

Ethical approval is an important step in conducting a research study
in terms of ensuring there is no harm or discomfort for the participants.
Hence, the researcher provided a printed copy of the educational

program, tools for both domains knowledge and practices, and gave brief
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explanation about the method of data collection and procedure to conduct
the study. The research ethical committee reviewed all materials and
provided their permission to carry out this study.

After filling the approval application forms, the ethical approval
was obtained from the Scientific Postgraduate Committee University of
Babylon/ Research Ethical Committe (Prof. Salma K Jehad, Dr. Saher
Adham, and Dr. Haider Alhadrawy). The formal ethical application forms
contain restricted rules to ensure safety and confidentiality of the
participants. Moreover, the study ethical approval from AL-Najaf,
Babylon, and karbala Health Directorates was also obtained before the
actual data collection period and there was also an application forms in
order to get access to the selected hospitals. The consent of nurses
participating in the study was also obtained after explaining the
objectives of the study and reassuring them that their personal
information will be confidential and will be disposed after completion of
the study. The researcher followed all the process and met the
requirements of ethical approval.

3.3. Setting of the study

The study was conducted in hospitals in the central Euphrates
region at three hospitals Imam Zain Al-Abidin Hospital in holy Karbala,
Shahid Al-Mihrab Center in Al-Hilla city, and Najaf Center for Cardiac
Surgery and Catheter Interference at AINajf city to obtain comprehensive
and correct data on the study. These hospitals were chosen for several
reasons, including:

1-These hospitals is teaching hospitals at Middle Euphrates Region,

with accessible services to cardiac surgery for adult clients
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2-These hospitals have medical department of cardiac surgery care

wards

3-Ease of obtaining the appropriate number of nurses to study within a

short period of time

4-Workers in these hospitals, such as hospital managers and

administrative staff, were cooperative in carrying out the research.

5-These hospitals contain a lecture hall, a data display screen, chairs for
research participants, lighting, loudspeakers, microphone and a writing

board.

6- These hospitals were chosen because they have a large capacity of

beds in the cardiac wards
3.4. The Sampling of the Study

The study sample (purposive sample) was chosen from the nurses
who work in the cardiac surgery departments of the selected participating
hospitals, through certain criteria. The study sample consists of 48 nurses
( 24 nurses study sample and 24 nurses control sample), and the total
number of the participants (48 nurses) was divided into three groups

distributed over the three participating hospitals in study.

The first group contains 16 nurses (8 study sample and 8 control
sample (Najaf city)).

The second group also 16 (8 study sample and 8 control sample
(Babylon city)).

The third group 16 nurses (8 study sample and 8 control sample (Holy
Karbala)).
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where an educational program was provided to the study group,

while the educational program for the control group was not presented.

3.4.1.Study Sample Inclusion Criteria:

The nurses participating in the study were selected according to the

set of criteria, namely:
1-Nurses working in cardiac surgery wards both (males and females)
2-Nurses who have more than one or more years of experience

3-Nurses who hold various educational certificates such as Bachelor of

Nursing, Diploma of Nursing, and Institute of Nursing

4-Nurses who work day shifts
3.4.2.Exclusion criteria

1-The nurses who did not accept to contribute to research were

excluded (one nurse from Al Najaf city).
2-Nurses who have less than one year of nursing experience.

3-The nurses who achieved high performance and 60% or more scores

in the initial sample selection set (one nurse from Babylon city).

4-The nurses who participated in the beginning of the research, but
refused to continue participating in the research for special reasons (one

nurse from Al Najaf city).
3.4.3.Sample selection

The total number of nurses participating in the research was 61

nurses who work in the cardiac surgery wards and they met all the study
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criteria and their consent written to participate in the study were taken in
the selected hospitals. 10 nurses who participated in the pilot study
sample were excluded, as well as one nurses who participated in the
evaluation of the needs of the study but did not accept to contribute to
research excluded (one nurse from Al Najaf city), Also, one nurse who
refused to continue participating in the study (one nurse from Al Najaf
city) excluded, and one nurse who achieved high performance 60% or
more scores excluded (one nurse from Babylon city), and the leaving 48
nurses and nurses who accepted to participate in the educational program
were divided into three groups, the first group includes 16 nurses (study
and control sample, Najaf city) and the second group 16 Nurses (study
and control sample, Babylon city) and the third group, 16 nurses (study

and control sample, Holy Karbala).
3.5. Study Steps:

The educational program sample divided into (24) study participant
and (24) in control sample for the study was implemented according to

the many steps

3.5.1.Assessment of knowledge and performance needs of nurses in

cardiac surgery wards:

In this step, a closed-ended questionnaire format was used in the
form of closed questions, where the content of the questionnaire was
based on literature reviews related to the topic of the study as well as a
checklist of performance for the study to assess the knowledge and
performance of the nurses in the cardiac surgery wards. This evaluation
was applied to the study sample consisting of 48 nurses during the period

between from September 29, 2019 to July 25, 2021. This questionnaire
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consisted of 31 questions related to nurses' knowledge (from January 6,
2020 to July 10, 2020) and 32 skills related to patient preparation before
surgery in the cardiac surgery wards (from January 15, 2020 to October,
17, 2020). All nurses were given 40-60 minutes to complete the
questionnaire related to nurses knowledge. The nurses performance in
preparing the patient for surgery was monitored through a checklist
especially to research (every nurse monitoring three time, one time before
implementation educational program and tow times after implementation

educational program).

After completing the assessment knowledge and performance of
nurses who participate in study, the results showed that most of the nurses
had a lack of knowledge related to heart disease, as well as a lack of
nurses “performance in preparing the patient before surgery. Through
these results, the urgent need for an educational program for nurses
working in cardiac surgery wards is indicated in order to improve their
knowledge and improve the level of their performance in preparing

patients before cardiac surgery.
3.5.2.Construction of educational program:

The educational program was construct to assess knowledge and
evaluate performance of the nurses in the cardiac surgery wards towards
the patients who will undergo cardiac surgery, where a group of experts
evaluated the contents of the educational program and put notes and
recommendations on the content of this the program to make it better.
The required adjustments were made by the experts in order to achieve
the research objectives is done. The educational program is construct to
give the participating nurses the knowledge related to the anatomy,

functions of the cardiovascular system, etiology, complications of cardiac
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surgery, indications and contraindications for cardiac surgery, and patient

preparation to pre-operative cardiac surgery.
3.6. Instrument of construction:

To evaluate the effectiveness of the educational program for the
knowledge and performance of nurses in the cardiac surgery wards in the
Central Euphrates region, a questionnaire was prepared to evaluate nurses
‘information and a checklist of nurses' performance related to the

preparation of the patient before surgery was also done.
This questionnaire consists of three sheets:

1-A self-administration sheet on the socio-demographic characteristics

of the nurses participating in the research filled by nurses.

2-A self-administration questions sheet related to nurses' knowledge

about heart surgery answered by nurses.

3-Observational checklist sheet related to nursing performance toward

patients who under going to cardiac surgery filled by researcher.

Part | This part of the questionnaire is related to the socio-

demographic of the nurses who participating in the research, as these data
are collected from the nurses through information such as age, gender,
educational level, years of experience, number of training courses related

to heart surgery

Part Il This part of the questionnaire assesses nurses' knowledge of

cardiac surgery:

This part was constructed to assess nursing knowledge toward patients

who undergoing cardiac surgery.
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It consisted of 31 multiple choice questions, closed-ended question and

checklist preoperative nursing care .
Part one: Anatomy and physiology of cardiovascular system.
Part two: Etiology and reason of cardiac surgery disease.
Part three: Complications of cardiac surgery.
Part four: Indications and contraindications of cardiac surgery.

Part fifth: Nursing intervention during the preoperative of cardiac

surgery.

The nurses' knowledge related to heart surgery was tested through a
study questionnaire which consisting of five parts, and all parts,
containing a certain number of questions (31 multiple choice questions),
and each question has four options to answer, only one of them is correct.
This questionnaire related to the nurses' knowledge was distributed
during the morning shift of the nurses in the cardiac surgery wards, and to
measure the level of knowledge of the nurses. The scale of the number of
correct answers for each nurse was calculated in percentage. Each nurse

was given 40 to 60 minutes to answer the questions.
3.7.Scaling and Scoring :

A score of one grade was given for the correct answer and a score of
zero was given to the wrong answer. The total score was calculated as

follows:
Evaluation of nurses "knowledge according to the sum of scores

If the correct nurses answered were from 0 to 11 questions, the

nurse have score Inadequate knowledge, and If the correct nurses
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answered were from 11 to 21 questions, the nurse have score Moderate
knowledge, and If the correct nurses answered were from 22 to 31

guestions, the nurse have score Adequate knowledge as the scaling.
0 — 11 (<£32.5%) = Inadequate knowledge.
11 - 21 (35— 65%) = Moderate knowledge.
22 — 31 (67.5 - 100) = Adequate knowledge.

Part I11. Performance of Checklist:

In this part of the Checklist, the performance of the nurses was
observed by the researcher three times regarding to the preparation of the
patient before the operation through a list of procedures, which consisted
of 32 procedures related to the preparation of the patient before the
operation, where the checklist was explained to the nurses and a (yes)
sign was placed when the nurse performed the correct procedure, and a
sign (no) when the nurse is not performing procedure properly, and when

the nurse performed procedure correctly twice, this result is considered

(ves).

Likert scale was used to classify the contents of the checklist as
follows: never (1), sometimes (2), and always (3), as the performance of
each nurse was observed three times by researcher in relation to the
patient's preoperative preparation and the performance was rated as
correct 2 out of three observations and incorrect performance was rated 1
out of three observations. Each nurse's performance was monitored over a

5 to 10 minute time frame for each observation.
The total score was calculated as follows:

Evaluation of nurses’ performance according to the sum of scores
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0 — 10 = Poor performance.
11 — 21 = Average performance.

22 — 32 = Good performance.
3.7. Structuring Educational Program:

The purpose of developing a preparation of patients preoperative
cardiac surgery educational program is to provide nurses with a cohesive
body of knowledge and clinical skills based on recent evidence-based
clinical practice guidelines that are necessary for professional nursing
practice. The educational program is designed to support the achievement
of intended study objectives. The educational program is focused on
cognitive, psychomotor skills and affective domains of nurses in order to
actively engage them into teaching-learning process. According to
Billings and Halstead (2012) who stated that planning an educational
program is identical to planning patient care and uses similar steps:
assessment, planning outcomes (objectives), planning intervention
(structuring the activities for providing teaching learning strategies) and
evaluation. We follow these four steps in structuring the educational

program.

1-Needs Assessment: this phase starts with an assessment of nurses
knowledge and performance related to cardiac surgery and determined

the needs of nurses to educational program regarding to cardiac surgery.

2-Development phase: During this phase, the researcher carried out a
comprehensive search to collect the most relevant resources regarding to
cardiac surgery and preparation of patients before cardiac surgery.

Consequently, constructing an educational program should start with a
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typical outline in order to achieve expected objectives of the program
from the participants and questionnaire and checklist developed by
researcher and supervisors and group of experts of nursing and medical
field. The educational program focuses not only on providing information
but also on embracing change for unwanted practices to promote patient

safety.

3-Implementation phase: after preparing outline of educational program
lectures and questionnaire and checklist related to cardiac surgery and
preparation of patient before cardiac surgery, and after taken ethical
approval committee accepted, and after taken consent nursing to
participant of this study, the educational program is start which consists
of eight sessions or lectures related to cardiac surgery and preparation of
patients before cardiac surgery with three hospital(Imam Zain Al-Abidin
Hospital in the lecture and meeting hall on the sixth floor in Holy
Karbala, then in the lecture hall in the Shahid Al-Mihrab Center in Al-
Hilla city, and then in the Najaf Center for Cardiac Surgery and Catheter
Interference at AINajf city). Self-administered structured knowledge
questionnaire and performance observational checklist (pretest for study
and control group) is done one time before implementation educational
program who participant in this study, and every lectures given to nurse
during one day and the lectures were given to the nurses participating in
this study two or three lecture per week and every lecture taken period
between 60 to 90 minutes depending on the nurses condition and the
availability of the lecture hall which is sometime occupied by the hospital

administration.

4-Evaluation phase: progress is determined by evaluation of the

participants’ knowledge (posttest for study and control group) and
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performance observational checklist twice (posttest for study and control

group) by comparing pre and post-test statistical findings.

3.8. Group assignment:

The control group:

The nurses in the control group did not receive any educational

program on preoperative cardiac surgery.
Study group:

This group received the same instructions and information, in
addition to the planned educational program towards the nursing

management of preoperative heart surgery patients before surgery.

The program consisted of eight sessions and each session deals with

the follows:

First session: Introduction of topic and explanation of the study

objectives.
Second session: The activities and topics were performed:

1-Explanation the physiology and anatomy of the cardiovascular

system.
2-Eexplain physiology of circulatory system.
Third session:
The activities and topics were performed:
1- Cardiac surgery definition.

2-Explanation of the pathogenesis of cardiac surgery.
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Fourth session:

The following activities and topics were performed:
1-ldentify the indications of cardiac surgery.
2-1dentify the contraindications of cardiac surgery.
Fifth session:

The activities and topics were performed:
1-Explanation of complications of cardiac surgery.
Sixth session:

The following activities and topics were performed:
1-Operative consent signed (surgeon + patient)
2-Surgery type confirmed by patient

3-Describe allergy

4-Contagious disease description

5-Patient financial clearness

6-Blood units prepared

7- NPO (Food, drink and smoking)

8-Surgical sit shaving

9- Bath given

10- Surgical Site marked with “x”

11- IV line checked

96
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12- Patient voided before OR

13- Wear\underwear removed

14- Hospital gown

15- Drains empty, fully empty

16- Dentures removed

17- Glasses \contact lenses removed
18- Auditory prosthesis removed
19- Makeup ,polish removed

20- Jewelry \ hair ornaments

21- ID bracelet available and correct
22- Pre medication given.

23- Laboratory results available.

24- X-ray results available.

25- X-ray sent to OR.

26- EKG report available.

27- Medication record in chart.

28- Nursing Progress Notes.

29- Cardiac catheterization report.
30- Cardiac Anesthesiologist consultation.

31- Stop blood thinners before surgery.
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32- Use mupirocin ointment on the place of operation before surgery.

Each lecture of the educational program lasted between 60 to 90
minutes according to the time allowed for nurses, as the lecture hall or
meeting rooms were used in the participating hospitals, and the computer,

whiteboard and data viewer were used.
3.9. Pilot study:

To find out the reliability of the study tools (questionnaire and
checklist), a pilot study was conducted on 10 nurses working in cardiac
surgery wards, where they were divided to two groups, which is the study
group includes 5 nurses, and the control group includes 5 nurses as well.
These ten nurses have the same standards or criteria as the original study
sample. This pilot study was conducted at Imam Zain Al-Abidin Hospital
in the holy Karbala during the period from September 2, 2019 to
September 20, 2019. Both the study and control groups underwent pre-
testing, but only the study group was given the educational program, and
then both groups underwent a post-test. After this pilot sample was

excluded from the original sample of the research.

The purpose of pilot study:
1-To determine the time required to answer the questionnaire questions.
2-To measure the reliability of the questionnaire and checklist.

3-To identify if the contents of the educational program are clear to the

study participants.
Results of the pilot study:

1-The educational program was clear to the study participants
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2- Time needed by the nurse from the research participants between 30-

40 minutes to answer questions about the nurses' information

3-The researcher took between 20-30 minutes to observing the
performance of each nurse (three times) for preparation of patients to
preoperative cardiac surgery, as three observations were made for each

nurse

4-Each education session lasted about 90 minutes

3.10. Measurements at baseline after implementation the

education program:

Before implementing the educational program for the study, a pretest
was performed to assess the nurses information and performances in
preparing patients before surgery. The scores of this test were 100 marks
and nurses who obtained a score of less than 60 were accepted into the
study sample. After that, the same questionnaire and checklist previously
used were used in the posttest after implementing the educational

program on the accepted nurses to participate in the research.
3.11. Validity of educational program and study tool:

The validity of the educational program content was determined by a
(10) experts in the specialty of nursing. These experts were distributed as
follows: five experts from the College of Nursing at the University of
Babylon, two experts from the College of Nursing at the University of
Baghdad, one expert from the College of Nursing at the University of
Kufa and one expert from the College of Nursing at Al-Ameed Private
University, each expert was handed a copy of the questionnaire and

checklist, and they reviewed and evaluated the contents of the
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questionnaire and checklist. The results of the experts indicated that the
questionnaire and checklist is clear, valid and relevant to the subject of
the study with some notes that were corrected and added to questionnaire

and checklist.

3.12. Reliability of instrument:

To determine the reliability of the questionnaire for knowledge and
checklist for performance, was used to evaluate 10 nurses who were
selected from the cardiac surgery wards at Imam Zain Al-Abidin Hospital

in the holy Karbala, and the interval period was two weeks.

Table (I):Reliability of the Questionnaire:

Standard lower Actual values Assessment
Studied criteria boudnd Before | After | Before | After
Knowledge 0.60 0.48 0.77 Failure Pass
Performance 0.60 0.42 0.69 Failure Pass

3.13. Program Implementation:

The implementation of the program started in Imam Zain Al-Abidin
Hospital in the lecture and meeting hall on the sixth floor, then in the
lecture hall in the Shahid Al-Mihrab Center in Al-Hilla province, and
then in the Najaf Center for Cardiac Surgery and Catheter Interference at
AlNajf province for the period from September 29, 2019 to July 25, 2021,

where the program included several topics, namely
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3-13-1- Nurses in the cardiac surgery wards of the participating
hospitals in the study filled out a personal and socio-demographic data

form for each nurse.

3-13-2-In order to evaluate the information and performance of the
nurses about heart diseases and surgery and on preparing the patient
preoperative cardiac surgery, a preliminary examination of the nurses'
information took about 20-40 minutes and also a preliminary test of the
nurses ’performance was done towards the preparation of the patient
preoperative cardiac surgery and took about 10-20 minutes. The scores of
this test were calculated and the nurses who scored less than 60% were
included accepted in the study sample and were asked to come to the

lecture hall next morning to participate in the educational program.

3-13-3-The nurses' information was tested through a group of (31)
questions, and each question had four options for an answer, and there
was only one correct answer. The test contains information on the
anatomy and physiology of the cardiovascular system, definition,
aetiology, cardiac surgery complications, cardiac surgery indications and

contraindications, and preoperative nursing administration.

3-13-4-The performance of nurses in preparing patients preoperation
cardiac surgery in the cardiac surgery wards was tested through a list
checklist consisting of 32 performances for preparing patients before
surgery, where the performance of the nurses was monitored, a YES sign
was placed on the correct performance and a NO sign when the correct
performance was not performed. It took 5 to 10 minutes to fill out the

checklist for each nurse.
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3-13-5-An educational program was introduced to the 24 nurses
admitted to the study in the lecture halls of the participating hospitals, as
the program lasted one month in each hospital, and each lecture lasted
between 60-90 according to the appropriate time for the nurses and twice

to three lectures per week.

3-13-6-A post-test was done for the nurses participating in the study
(the study and control group) after completing the educational program in

each hospital participating in the study.

3-13-7-The same previous steps were taken for the control group, with

the exception of providing the educational program.
3.14. Methods of data collection (procedure):

Permission letter is provided to respective head nurses of hospitals
who participate in study. A brief explanation and discussion about the
purpose and procedures of the study were given to the participants. The
researcher explained to nurses that observations would be occurred to
investigate nursing performance related to preparation of patients before
cardiac surgery and questionnaire to evaluate the nurses knowledge
related to cardiac surgery. In addition, informed consent was obtained
and confidentiality and privacy was guaranteed. A total number of study
and control were 48 nurses who are met the inclusion and exclusion
criteria was selected by purposive sample technique.

For the knowledge evaluation part, a structured self-administered
questionnaire is utilized to evaluate the pre-test (before educational
program implementation) and post-test level of nurses’ knowledge(after
educational program implementation). It required about 40- 60 minutes to

filling out the questionnaire and demographic data forms.
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For the performance evaluation part, the instrument selected for use
in this study were contain a 32 item structured observational schedule
which was adapted by researcher and supervisors after taken notes of
experts related to questionnaire and checklist. The participants were
observed in the cardiac surgery wards during morning by researcher
during preparation of patients for cardiac surgery and researcher put yes
on checklist when nurse do procedure and no when nurse don’t do
procedure by using observational checklist to evaluate their actual
performance. It took about 5 to 10 minutes for each observational
checklist. The observation was done through three consecutive periods,
one period before implementing educational program (pretest) and two
period after implementing educational program (posttest).

Moreover, after implementing educational program, the researcher
used the same observational checklist after one month from educational
intervention to evaluate the effectiveness of educational program on
nurses’ performance. The educational program was implemented in
clinical settings for all participants. The nurses were invited to attend a
lecture room in the hospital. The education was provided by utilizing
PowerPoint projector and white board. The teaching and learning
strategies that used during this educational program were lecture,
PowerPoint presentation, guided group discussion, handouts, and related
video. The learning environment was open, safe, supportive, and non-
threatening learning environment. The researcher emphasized on climate
of respect, and mutual trust and acceptance in order to maximize benefits
of educational program and meet all participants’ learning preferences.
Furthermore, the teaching approach incorporated flexible strategies in
order to meet the need for each nurse in terms of improving knowledge

and practices regarding to educational program.
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3.15. Statistical Analysis:

The data collection tools of both areas (knowledge and practices)
were analyzed statistically using IBM’s SPSS version 24. Data were
analyzed using independent samples paired t-test with the statistical
significance level set at p <0 .05. This statistical test was chosen because
this study is testing the differences between pre-test and post-test. This
statistical test is an appropriate choice for analysis of the data. The
researcher used both descriptive and inferential statistics. Descriptive
statistics form the basis for quantitative analysis of data, as it is used to
describe the characteristics of the main study data, which provide
summaries of the sample and measures and analysis of graphics.

Descriptive statistics are used to describe what the study data shows
or to describe what is happening in the study data, while the inferential
statistics is used to reach conclusions from the study data to more general
conclusions.

The descriptive statistics that were used in this study are as follows:

1-Frequency and percentage tables.

2-Summery statistics (mean and standard deviation)

3-Statistical figures (bar charts)

4-Cutt off point equal to 0.33 due to three levels of measurements
(inadequate, moderate, and adequate responses) according to correct and
non-correct questions which nurse answered it in questionnaire, to
divided the nurses' knowledge into three levels as follow:
-Adequate knowledge (mean 0.68-2.1),(correct answers 22-31 questions).
-Moderate knowledge (mean 0.34-0.67)(correct answers11-21 questions).

- Inadequate knowledge (mean 0-0.33.)(correct answers 0-10 questions).
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The cuttof point is calculated through the following steps:
1-Determine the range (R). R = maximum value — minimum value (2-
1=1).
2-Dividing the range by the levels of nurses' knowledge. (1/3=0.33)
3-The cutoff point is 0.33.

While for the evaluation of the nurses' practices the cutt off point is
equal to 1, and it determined using the same steps of determine cutt off
points for the nurses' knowledge.

Data for the study were collected through a questionnaire and
checklist from December 5, 2019 to April 10, 2020.

Data collection was carried out through the following steps:

A. Pre-test (for study and control groups) from the period September
29, 2019 to December 15, 2019.

B. Implementing the constructed educational program (for study group)
from the period September 29, 2019 to July 25, 2021, the nurses are
exposed to post—test | immediately.

C. Four weeks later all nurses are exposed to posttest II.
Data analysis descriptive:
This approach was implemented by defining:

1- Frequency and percentage

Frequencies (F)

x 100

0 —
Percentage (/0) " Size of sample

2- Mean(x) >X
X =

3- Standard deviation(SD)

S.D.= /E
n-1
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4- Statistical tables containing: Mean scores:

f1xs1 + f2xs2 + f3xs3
M.S. =

n
M.S=Mean of Score, S= score, n=sample size, F = frequency,
5- Graphical presentation by using bar-chart.
Inferential Data Analysis
This analysis was used to indicate the significant association.
The Paired t-test is computed according to formula:
Dy
_xd*
N(N-1)

D,_, = the different between two paired scores

t =

D,._,,=the mean different between the paired scores
d =the deviation scores for the different measure
Y. d?=the sum of the squared deviation scores

N= number of pairs

One-way analysis of variance test (ANOVA):

k
SSt = V —y ) =-
n;(y.. y) —

SST = ni(yii -y =2y~ (YnlI;)2 '

(Al-Rawi, 2000).
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Chapter Four
Results of the Study

In this part of the study we present the socio-demographic
characteristics of the control group and the study group within the
framework of the current study and determine the effectiveness of the
preoperative educational program on the knowledge and performance of
the nurses in the cardiac surgery wards, in addition to finding statistically
significant differences between the control group and the study group
with respect to their socio-demographic characteristics. Different
statistical processes were used to analyze the results of the study, and

these results were interpreted.
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Table.4.1: Distribution and inferential of study sample according to
socio-demographic data (study and control group) No=48 Nurses

Variable Group Study Control
Freq] % |Freq] % P-value
Age 20-24 6 25 2 8.3
25-29 9 37.5 10 41.7 t-test
30-34 4 16.6 5 20.8 p=0.091
35-39 3 | 125 | 3 | 125 N.S
40-44 1 4.1 3 12.5
45-49 1 4.1 1 4.1
x£S.D. 30.22+6.61 | 29.12+5.83
Gender Male 13 | 54.2 19 79.2 FEPT
Female 11 458 5 20.8 P=0.761
N.S
Education Graduate of | 12 50.0 10 41.7
Level college nursing
t-test
Nursing institute | 9 37.5 11 45.8 p=0.321
Graduate N.S
Secondary school | 3 12.5 3 12.5
nursing graduate
Years of 1-5years | 14 58.6 10 41.7
EXPETIENCE IN e 75 Vears 5 208 |7 29.3
Employment
11-15 years 2 8.3 4 16.6 t-test
16-20 years 1 4.1 1 41 p:£.201
21-25 years 1 4.1 2 8.3 '
26-30 years 1 4.1 0 0
Training No 12 50 17 70.7
Sessions  |'yes 12 |50 7 29.3
Inside of | Yes | 13 54.2 12 50 Pilgzgl
Irag | No |11 45.8 12 50 N.S
Outside of | Yes |3 12.5 1 4.1 '
Irag | No |21 87.5 23 95.9

Freq =Frequencies, %=Percentage, C.S.: Comparison Significant, x+S.D.=Arithmetic Mean and Std.Dev.(S.D.),
P=P-value, N.S.=Non-Significant, FEPT=Fisher Exact Probability Test, >=More than or Equal
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This table shows that, more than third (37.5%) of nurses in study
group were in the age (25-29) while, (41.7%) of nurses in the control
group were the same age group, and (54.2%, and 79.2% respectively) of

nurses in study group and control group were males.

According to the educational level, half of nurses in study group
(50%) were graduate from of college nursing, and (45.8%) of nurses in

the control group were nursing institute graduate.

In relation to years of experience of nurses, most of nurses have 1 to
5 years of experience in study and control group (58.6%, and 41.7%
respectively) in the medical wards of cardiac surgery. The same table
revealed that the majority of the training sessions half of nurses in the

study group (50%) and (70.7%) of control group did not have session.

Statistically, there were no statistical significant difference between
study groups and control groups in relation to (age, gender, education

levels, years of experience, and training sessions).
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Table.4.2: Comparison of pre-test knowledge results between study

group and control group (n=48).

Items Group | n | Mean] S.D 1) t P-value

anatomy and physiology of Study | 24 | 0.50 0.235 0.865 1.120 0.224

SETC IOVEREL L Control | 24 | 047 | 0.251

etiology of cardiac surgery Study | 24 | 042 0.163 0.591 1.417 0.115
Control | 24 | 0.35 0.352

complications of cardiac Study | 24 | 0.27 0.232 0.672 2.305 0.011

surgery
Control | 24 | 0.34 0.163

indication and Study | 24 | 0.25 0.317 0.705 0.639 0.004

contraindication of cardiac

surgery Control | 24 | 0.35 0.292

nursing management Study | 24 | 0.33 0.141 0.548 0.413 0.617

preoperative of cardiac

surgery Control | 24 | 0.40 0.112

Total knowledge Study | 24 | 0.45 0.121 0.842 0.853 0.272
Control | 24 | 0.38 0.122

y =Eta coefficient which is the person correlation between educational group and score, SD=standard deviation,
m=mean, t=t test, P=P value>0.05, n=number.

Table 2.2- shows that, there is no statistical significant different
among control and study group for pretest information scores (anatomy
and physiology of cardiovascular, etiology of cardiac surgery,
complications of cardiac surgery, indication and contraindication of
cardiac surgery, nursing management preoperative of cardiac surgery) at
(P>0.05) when analysis t-test, while there is significant increase
information in control group related to (complications of cardiac surgery,
indication and contraindication of cardiac surgery) were found that
significant difference results of study groups and control groups related
to complications and indications and contraindications at P-value are
(0.011, and 0.004 respectively).
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Table.4.3: Comparison of pretest regarding to patient preparation
performance results between study and control groups (n=48).

Items Group | n | Mean| S.D n t P-value

Name personal details Study | 24| 220 0.235 0.865 1.120 0.224

confirmed Control | 24 | 205 | 0.251

Operative consent Study | 24| 214 0.163 0.591 1.417 0.115

signed(surgeon + patient) Control | 24 | 2.23 0.352

Anesthesiologist Study | 24 | 217 0.232 0.672 2.305 0.011

consultation Control | 24 | 2.34 0.163

Ask patients about Allergy Study | 24 | 221 0.317 0.705 0.639 0.014
Control | 24 | 2.35 0.292

Use mupirocin ointment Study | 24 | 233 0.141 0.548 1.413 0.617
Control | 24 | 2.12 0.112

Pretest NPO (Food, drink Study | 24 | 2.19 0.229 0.663 1.752 0.486

and smoking) Control | 24 | 2.15 0.241

surgical Sit shaving Study | 24| 234 0.236 0.847 1.589 0.314
Control | 24 | 2.25 0.209

IV line checked Study |24 2.39 0.218 0.938 0.863 0.571
Control | 24 2.31 0.210

Hospital gown Study |24 2.26 0.239 0.683 1.915 0.846
Control | 24 2.19 0.228

Dentures removed Study |24 2.13 0.223 0.740 1.641 0.146
Control | 24 2.18 0.274

ID bracelet Study |24 2.40 0.302 0.829 1.681 0.134
Control | 24 2.32 0.266

Medication given Study |24 2.09 0.253 0.683 1.432 0.018
Control | 24 2.02 0.225

Laboratory results Study |24 1.92 0.293 0.975 1.742 0.392
Control | 24 2.10 0.245

X-ray results Study |24 2.14 0.253 0.728 1.874 0.801
Control | 24 2.05 0.238

ECG report Study |24 1.98 0.281 0.845 0.221 0.413
Control | 24 2.16 0.265

Catheterization report Study |24 2.22 0.236 0.665 1.838 0.614
Control | 24 211 0.214

Stop Anticoagulants Study |24 2.37 0.295 0.892 1.665 0.684
Control | 24 2.29 0.249

Total performance Study |24 2.23 0.181 0.644 1.205 0.228
Control | 24 2.15 0.310

y =Eta coefficient which is the person correlation between educational group and score, SD=standard deviation,
m=mean, t=t test, P=P value, n=number.
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Table4.3 shows that, non-statistical significant for all performance
scores (Name personal details confirmed, operative consent
signed(surgeon + patient), anesthesiologist consultation, ask patients
about allergy, use mupirocin ointment, NPO (Food, drink and smoking),
surgical Site shaving, iv line checked, hospital gown, dentures removed,
ID bracelet, medication given, laboratory results, X-ray results, ECG
report, catheterization report, Stop Anticoagulants) among study and
control group. Analysis found that, mean scores and t.test of control

group are significantly (P<0.001) less than study group.
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Table 4.4: Comparison of post-test level of knowledge between the
study group and control group (n=48).

Items Group | n | Mean] S.D 1) t P-value

Anatomy & physiology of Study | 24 | 0.73 0.290 0.225 7.176 0.000
cardiovascular Control | 24 | 042 | 0.261

Etiology of cardiac surgery Study | 24 | 0.87 0.143 0.362 7.209 0.000
Control | 24 | 0.25 0.268

Complications of cardiac Study | 24| 0.80 0.260 0.119 9.887 0.001
surgery

Control | 24 | 0.51 0.316
Indication and Study | 24 | 0.79 0.226 0.055 7.881 0.000
contraindication of cardiac
surgery Control | 24 | 0.36 0.359
Nursing management Study | 24 | 0.63 0.221 0.815 4911 0.000
preoperative of cardiac
surgery Control | 24 | 0.49 0.263
Total knowledge Study | 24 | 0.72 0.138 0.546 | 11.927 0.000

Control | 24 0.34 0.130

y =Eta coefficient which is the person correlation between educational group and score, SD=standard deviation,
m=mean, t=t test, P=P value, n=number

Table 4.4 shows, all 5 posttest information scores (anatomy and
physiology of cardiovascular, etiology of cardiac surgery, complications
of cardiac surgery, indication and contraindication of cardiac surgery,
nursing management preoperative of cardiac surgery) are statistical
higher significant among study group compared to control group at

(P<0.001).
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Table.4.5: Comparison of post-test performance scores among study
group and control group (n=48) (1)

Items Group | n | Mean| S.D I t P-value

Name personal details Study | 24 | 231 0.243 0.162 | 12.242 0.000

SIS Control | 24 | 213 | 0.139

Operative consent Study | 24 | 221 0.272 0.315 | 17.000 0.000

signed(surgeon + patient) Control | 24 | 2.35 0.241

Anesthesiologist Study | 24 | 241 0.256 0.420 6.610 0.000

consultation Control | 24 | 257 0.181

Ask patients about Allergy Study | 24 | 2.29 0.215 0.264 | 21.486 0.000
Control | 24 | 2.34 0.195

Use mupirocin ointment Study | 24 | 2.39 0.273 0.486 5.213 0.000
Control | 24 | 2.45 0.237

NPO (Food, drink and Study | 24 | 251 0.263 0.236 | 22.351 0.000

smoking) Control | 24 | 2.75 0.231

Surgical Site shaving Study | 24 | 2.36 0.258 0.059 | 16.295 0.000
Control | 24 | 2.81 0.189

IV line checked Study |24 2.49 0.242 0.082 5.431 0.000
Control | 24 2.71 0.215

Hospital gown Study |24 2.40 0.248 0.375 | 14.458 0.000
Control | 24 1.81 0.194

Dentures removed Study |24 2.26 0.268 0.431 | 12.320 0.000
Control | 24 2.47 0.210

ID bracelet Study |24 2.25 0.252 0.025 | 18.680 0.000
Control | 24 2.57 0.166

Medication given Study |24 2.51 0.262 0.278 | 21.860 0.000
Control | 24 1.94 0.249

Laboratory results Study |24 2.64 0.361 0.382 | 14.320 0.000
Control | 24 2.76 0.243

X-ray results Study |24 2.34 0.147 0.359 6.437 0.000
Control | 24 2.57 0.251

EKG report Study |24 2.62 0.269 0.381 | 22.442 0.000
Control | 24 2.85 0.251

Catheterization report Study |24 2.31 0.154 0.323 | 15.414 0.000
Control | 24 2.79 0.259

Stop Anticoagulants Study |24 2.30 0.247 0.451 | 26.332 0.000
Control | 24 2.47 0.189

Total performance Study |24 1.36 0.160 0.022 | 30.085 0.000
Control | 24 2.07 0.073

n =Eta coefficient which is the person correlation between educational group and score, SD=standard deviation,
m=mean, t=t test, P=P value, n=number
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Table 5 illustrates that, all items posttest performance scores (Name
personal details confirmed, operative consent signed(surgeon + patient),
anesthesiologist consultation, ask patients about allergy, use mupirocin
ointment, NPO (Food, drink and smoking), surgical site shaving, IV line
checked, hospital gown, dentures removed, ID bracelet, medication
given, laboratory results, X-ray results, ECG report, catheterization
report, stop anticoagulants) when analysis t.test, found statistical higher

significant among the study and control group at (P<0.001).
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Table.4.6: Frequency distribution of Participants’ Knowledge

Regarding to Anatomy and Physiology of the cardiovascular System
at the Pre-test and Post-test (study groups).

Items Response Pretest Posttest

N % N %

synthetically cardiovascular system consist of Correct 4 16.5 21 87.5

Incorrect 20 83.4 3 12.5

The heart beats in adult an average Correct 16 66.7 22 91.7
Incorrect 8 33.3 2 8.3

What is the number of heart chambers Correct 14 58.3 24 100
Incorrect 10 41.7 0 0

The name of normal heart sound are? Correct 12 50 23 95.9
Incorrect 12 50 1 4.1

The number of valves in the heart are? Correct 11 45.8 21 87.5

Incorrect 13 54.2 3 12.5

Which circulatory process supplies the heart Correct 13 54.2 19 79.2

with blood Incorrect 11 45.8 5 20.8
Your person’s pulse rate is 50. You would Correct 17 70.8 18 75
document this as: Incorrect 7 29.1 6 25

Table 4.6 shows that more than half of the nurses participating in the

study in the pre-test had correct information about the anatomy and

physiology of the cardiovascular system, except for the first and fifth

questions, where the answer was incorrect and also the fourth question

answer was equal pretest among the nurses participants, as the number of

those who answer right and wrong answer. In the post test, most of the

participants ‘answers were correct, and there was an improvement in the

study participants' information. The results indicate that there is an

improvement in the information of the nurses participating in the study

regarding the anatomy and functions of the cardiovascular system in the

post-test compared to the pretest.
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Table.4.7: Frequency distribution of Participants’ Knowledge
Regarding to Etiology of the cardiovascular System at the Pre-test
and Post-test (study groups).

Items Response Pretest Posttest
N % N %
Selected causes of cardiac surgery Correct 14 58.3 20 83.4
Incorrect 10 41.7 4 16.6
The only cause of cardiac surgery is? Correct 12 50 22 91.7
Incorrect 12 50 2 8.3
The only cardiac reason for heart surgery isit? | Correct 7 29.1 24 100
Incorrect 17 70.8 0 0
The only heart disease that needs heart Correct 12 50 23 95.9
surgery is it? Incorrect 12 50 1 4.1
The etiology of cardiac surgery is? Correct 9 37.5 19 79.2
Incorrect 15 62.5 5 20.8
The only congenital heart disease that needs Correct 10 41.7 18 75
heart surgery is it? Incorrect 14 58.3 6 25

Table.4. 7 declared that most of the nurses participating in the study
in the pre-test had incorrect information about the causes of diseases of
the cardiovascular system, except for the first question more than half of
participant have correct answer. For the second and fourth questions, the
answer was equal among the nurses participants, as the number of those
who answered a correct and wrong answer they were equal. In the post
test, most of the answers of the participating nurses were correct, and
there was an improvement in the information of the study participants.
The results indicated an improvement in the information of the nurses
participating in the study regarding the causes of diseases of the

cardiovascular system in the post-test compared to the pre-test.
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Table.4.8: Frequency distribution of Participants’ Knowledge

Regarding to Complications of the cardiovascular System at the Pre-

test and Post-test (study groups).

Items Response Pretest Posttest

N % N %
Complications of cardiac surgery in related to Correct 12 50 17 70.8
heart are? Incorrect 12 50 7 29.1
Complications of cardiac surgery related to Correct 12 50 23 95.9
heart are? Incorrect 12 50 1 4.1
Complications of cardiac surgery related to Correct 11 45.8 21 87.5
pulmonary are? Incorrect 13 54.2 3 12.5
The complications of cardiac surgery related Correct 13 54.2 22 91.7
to neurologic is? Incorrect 11 45.8 2 8.3
The complications of cardiac surgery related Correct 6 25 23 95.9
to Renal system is? Incorrect 18 75 1 4.1
The complications of cardiac surgery related Correct 11 45.8 14 58.3
to surgical incision is? Incorrect 13 54.2 10 41.7

Table 4.8. shows that most of the nurses participating in the study in

the pre-test had incorrect information about complications of cardiac

surgery, except for the fourth question, where more than half of the

answers were correct pretest, as well as the first and second questions, the

answer was equal among the participants, as the number of those who

answered correctly and wrong answer. In the post test, most of the

answers of the participating nurses were correct, and there was an

improvement in the information of the study participants. The results

indicate that there was an improvement in the study nurses' information

regarding cardiac surgery complications in the post-test compared to the

pre-test.
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Table.4.9: Frequency distribution of Participants’ Knowledge

Regarding to indications and contraindications of cardiac surgery at
the Pre-test and Post-test (study groups).

Items Response Pretest Posttest
N % N %
Indication of cardiac surgery related to valves Correct 9 37.5 19 79.2
are? Incorrect 15 62.5 5 20.8
Indication of cardiac surgery is? Correct 14 58.3 22 91.7
Incorrect 10 41.7 2 8.3
Indication of cardiac surgery related coronary Correct 5 20.8 24 100
heart are? Incorrect 19 79.2 0 0
Contraindication of cardiac surgery is? Correct 11 45.8 21 87.5
Incorrect 13 54.2 3 12.5
Contraindication of cardiac surgery related to Correct 10 41.7 18 75
heart is? Incorrect 14 58.3 6 25
Contraindication of cardiac surgery related to Correct 9 37.5 19 79.2
heart muscle is? Incorrect 15 62.5 5 20.8

Table.4. 9. indicates that most of the nurses participating in the study

in the pretest had incorrect information about the indications and

contraindications of heart surgery, except the second question, where

more than half of participants answers were correct. In the post test, most

of the answers of the participating nurses were correct. The results

indicate an improvement in the study nurses' information regarding

indications and contraindications for heart surgery in the post-test

compared to the pretest.
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Table.4.10: Frequency distribution of Participants’ Knowledge
Regarding to Nursing Management pre-operative of cardiac surgery
patients at the Pre-test and Post-test (study groups).

Items Response Pretest Posttest
N % N %
Role of the nurses in preoperative phase are? Correct 7 29.1 16 66.7
Incorrect 17 70.8 8 33.3
Goals of preparation of patients before cardiac Correct 8 33.3 22 91.7
surgery within the hospital? Incorrect 16 66.7 2 8.3
Role of the nurses in preoperative physical Correct 8 33.3 19 79.2
assessment needs are? Incorrect 16 66.7 5 20.8
Assess of psychological needs are? Correct 11 45.8 19 79.2
Incorrect 13 54.2 5 20.8
Preoperative teaching plane include? Correct 10 41.7 18 75
Incorrect 14 58.3 6 25
The most important guidance provided to the Correct 11 45.8 21 87.5
patient before discharge from the hospital Incorrect 13 54.2 3 12.5

Table.4.10. shows that all the nurses participating in the study in the

pretest had incorrect information about the nursing role towards the

patient before cardiac surgery, and in the post test after implementation

educational program, all the answers of the participating nurses were

correct, and there was an improvement in the knowledge of the study

participants. The results indicate that there is an improvement in the

information of the nurses participating in the study regarding the role of

nursing towards the patient before cardiac surgery in the post-test

compared to the pre-test.
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Table.4.11:Evaluation of Nurses' Knowledge at the Pre-test and Post-
test (Sub-Domain Based Analysis).

Main Studied Domains Level of pretest posttest
Knowledge ™No6) | Mean | Eval | N(%) | Mean | Eval
anatomy and physiology of Adequate | 16(66.7) 20(83.4) Adequate
cardiovascular system Moderate 2(8.3) 0.73 Adequate [3(12 5) 0.81
Inadequate 6(25) 1(4.1)
etiology of cardiac surgery Adequate | 5(20.8) Inadequate | 14(58.3) | 0.68 Adequate
Moderate | 8(33.3) 0.31 7(29.1)
Inadequate | 11(45.8) 3(12.5)
complications of cardiac Adequate | 5(20.8) 0.63 | Moderate | 16(66.7) 0.73 Adequate
surgery Moderate 12(50) 5(20.8)
Inadequate | 7(29.1) 3(12.5)
indications and Adequate 6(25) 0.54 | Moderate | 18(75) 0.77 Adequate
contraindications of cardiac Moderate | 11(45.8) 3(12.5)
surgery Inadequate | 7(29.1) 3(12.5)
nursing management pre- Adequate | 7(29.1) 0.23 | Inadequate | 21(87.5) | 0.85 Adequate
operative of cardiac surgery Moderate | 3(12.5) 2(8.3)
patients Inadequate | 14(58.3) 1(4.1)

Eval. = Evaluation; Adequate knowledge = (0.68-2), Moderate knowledge = (0.34-0.67), Inadequate knowledge = (0-0.33).

Table.4.11. This table illustrated that the average score of the
participants regarding the anatomy and functions of the cardiovascular
system in the pre-test was (0.73) which is an adequate level of
knowledge, and in the post-test the average score was increased (0.81). In
etiology of cardiac surgery, complications, and indications and
contraindications, the average overall score on the pretest was (0.31, 0.63,
0,54 respectively) which is a moderate level of knowledge, then on the
post test, the average overall score became (0.68, 0.73, 0.77 respectively)
which represents an adequate level of knowledge. The results indicated an
improvement in the nurses participants ’knowledge in all fields after

implementing the educational program.
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Table.4.12: Overall Evaluation of Nurses' Knowledge at the Pre-Test
and Post-Test.

Period of measurement | Level of N(%) Overall Mean | Overall evaluation

Knowledge
Adequate 3(12.5) 0.54 Moderate
Moderate 13(54.2) Knowledge
Inadequate 8(33.3)
Total (N and %) 24 (100%)
Adequate 21(87.5) 0.87 Adequate
Moderate 2(8.3) Knowledge

Inadequate 1(4.1)

Total (N and %) 24(100%)

Adequate knowledge = (0.68-2.1), Moderate knowledge = (0.34-0.67), Inadequate knowledge = (0-0.33).

Table.4.12. These table indicated that the overall assessment of
nurses' knowledge in cardiac surgery wards in pretest and posttest. The
majority of the pre-test nurses participants' responses had moderate
knowledge (54.2%), while (33.3%) did not have sufficient knowledge,
and (12.5%) had sufficient knowledge. Moreover, in the post-test period,
the majority of participants' (87.5%) had adequate knowledge, (8.3%) had
moderate knowledge and (4.1%) had insufficient knowledge. Based on
the differences in frequency and percentage of all aspects of educational
program, the study results indicate that there is an improvement in the
general knowledge level of the study sample in the post-test compared to
the pretest. The overall mean is (0.54) in the pre-test, which is moderate
knowledge, while in the post test the overall mean is (0.87), which is

sufficient knowledge.
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Table.4.13: Overall Mean Differences of Nurses' Knowledge (Paired
t-test) throughout Two Periods of Measurements (Pre-test and Post-

test).
Main studied domain Period of mean |SD |t-value | d.f | p-value | IR
measurement

anatomy and physiology of Pretest 0.762 0.262 | 3.215 23 ]0.002 8%

cardiovascular system Posttest 0.857 0.315

etiology of cardiac surgery Pretest 0.440 0.239 | 5.267 23 ]10.0001 16%
Posttest 0.703 ]0.103

complications of cardiac surgery Pretest 0.405 0.253 | 7.301 23 ]10.0001 27%
Posttest 0.632 0.101

indications and contraindications Pretest 0.379 0.283 ]9.259 23 |0.001 35%

of cardiac surgery Posttest 0.617 0.167

nursing management pre-operative Pretest 0.359 0.269 |9.371 23 ]0.0001 39%

of cardiac surgery patients Posttest 0.593 0.134

Overall evaluation Pretest 0.42 0.19 12458 |23 |0.0001 24%
Posttest 0.79 0.10

SD = Standard Deviation; IR = Improvement Rate = (Mean at the posttest - Mean at the pretest)*100

Table.4.13. shows Paired t-test was performed to find the difference
between the average level of information of the nurses participating in the
study in the pretest and the post test. The results show that there was a
significantly high difference in knowledge at p<0.05. Based on the
statistical average, the results indicate that there is a significant increase
in the means in the post-test compared to the pre-test, meaning that there
was an improvement in the knowledge level of the nurses after applying

the educational program.
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Table.4.14:Evaluation of Nurses' Practices Regarding to preparation
of patients before cardiac surgery at the Pre-test and Post-test (2).

Items Response | Pretest | Posttest
N(%) N(%)
Operative consent signed (surgeon + patient) Done 10(41.7) 21(87.5)
Not done 14(58.3) 3(12.5)
Surgery type confirmed for patient Done 7(29.1) 24(100)
Not done 17(70.8) 0(00)
did you have allergy Done 3(12.5) 23(95.9)
Not done 21(87.5) 1(4.1)
Did you have Contagious Disease Done 1(4.1) 12(50)
Not done 23(95.9) 12(50)
The financial costs are clear to the patient Done 11(45.8) 17(70.8)
Not done 13(54.2) 7(29.1)
Blood units prepared Done 4(16.6) 24(100)
Not done 20(83.4) 0(00)
NPO (Food, drink and smoking) Done 8(33.3) 21(87.5)
Not done 16(66.7) 3(12.5)
Surgical site shaving Done 4(16.6) 21(87.5)
Not done 20(83.4) 3(12.5)
Bath given Done 0(00) 22(91.7)
Not done 24(100) 2(8.3)
Surgical Site marked with “x” Done 0(00) 20(83.4)
Not done 24(100) 4(16.6)
IV line checked Done 17(70.8) 23(95.9)
Not done 7(29.1) 1(4.1)
Patient voided before OR Done 2(8.3) 10(41.7)
Not done 22(91.7) 14(58.3)
Wear\underwear removed Done 3(12.5) 16(66.7)
Not done 21(87.5) 8(33.3)
Hospital gown Done 24(100) 24(100)
Not done 0(00) 0(00)
Drains empty, fully empty Done 1(4.1) 13(54.2)
Not done 23(95.9) 11(45.8)
Dentures removed Done 10(41.7) 19(79.2)
Not done 14(58.3) 5(20.8)
Glasses \contact Lenses Removed Done 2(8.3) 10(41.7)
Not done 22(91.7) 14(58.3)
Auditory prosthesis removed Done 9(37.5) 12(50)
Not done 15(62.5) 12(50)
Makeup ,polish removed Done 11(45.8) 15(62.5)
Not done 13(54.2) 9(37.5)
Jewelry \ hair ornaments Done 17(70.8) 24(100)
Not done 7(29.1) 0(00)
ID bracelet available and correct Done 5(20.8) 24(100)
Not done 19(79.2) 0(00)
Pre medication given Done 15(62.5) 21(87.5)
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| Notdone | 9375 | 30125 |
Continue
Items Response | Pretest | Posttest
N(%0) N(%)
Laboratory results available Done 23(95.9) 24(100)
Not done | 1(4.1) 0(00)
X-ray results available Done 7(29.1) 11(45.8)
Not done | 17(70.8) 13(54.2)
X-ray sent to OR Done 23(95.9) 24(100)
Not done | 1(4.1) 0(00)
EKG report available Done 10(41.7) 21(87.5)
Not done | 14(58.3) 3(12.5)
Medication record in chart Done 18(75) 22(91.7)
Not done | 6(25) 2(8.3)
Nursing Progress Notes Done 20(83.4) 24(100)
Not done | 4(16.6) 0(00)
Cardiac catheterization report Done 9(37.5) 19(79.2)
Not done | 15(62.5) 5(20.8)
Cardiac Anesthesiologist consultation Done 24(100) 24(100)
Not done | 0(00) 0(00)
Stop Anticoagulants drugs before surgery Done 14(58.3) 22(91.7)
Not done | 10(41.7) 2(8.3)
Use mupirocin ointment on the place of Done 2(8.3) 6(25)
operation before surgery Not done | 22(91.7) 18(75)

Not done = (0), incorrectly done = (0.1-1), correctly done = (1.1-2).

Table.4.14. This table declared that increase in the frequency and

percentage of correct performance

In nurse practitioners about

preoperative patient preparation in post-test compared to pretest, which

indicated that an improvement in nurses' practices related to preparation

of patients before cardiac surgery after program implementation.
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Table.4.15:Overall Nurses' Performance Evaluation at the Pre-test

and Post-test Analysis.

Main studied domain Response Pretest (N%o) Posttest (N%o)
Done 7(29.1) 21(87.5)
Overall nurses performance | Not done 17 (70.9) 3(12.5)
Total 24 (100) 24(100)

Not done = (0), incorrectly done = (0.1-1), correctly done = (1.1-2).

Table.4.15. This table showed that, the overall evaluation of the

performance of the nurses participating in the study in the pre-test is

(70.9%) from incorrect practices and (29.1%) correct practices, while the

general evaluation of the performance of the nurses participating in the

post-test is (87.5%) for the correct performance and (12.5) %) for

incorrect performance. Thus, means that, the performance of the

participating nurses were improved significantly after the implementation

of the educational program.
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Table.4.16: Overall Mean Differences of Nurses' Practices in Two
Periods of Measurements (Pre-test and Post-test).

Items Pretest Posttest | Paired df |p-value| IR
Mean SD | Mean SD | t-test

Operative consent signed 1.24(0.283) | 2.21(0.375) 6.261 23 0.001 43
(surgeon + patient)
Surgery type confirmed for 1.42(0.208) | 2.14(0.254) 9.943 23 0.0023 58
patient
did you have allergy 0.33(0.225) | 2.03(0.259) 6.731 23 0.0221 46
Did you have Contagious 1.63(0.241) | 2.32(0.150) 7.356 23 0.0114 51
Disease
The financial costs are clear to 1.73(0.342) | 1.97(0.208) 8.934 23 0.00231 47
the patient
Blood units prepared 0.64(0.136) | 2.24(0.213) 5.837 23 0.0001 56
NPO (Food, drink and 1.46(0.267) | 2.31(0.273) 6.847 23 0.0001 62
smoking)
Surgical sit shaving 1.30(0.234) | 2.01(0.265) 7.837 23 0.00211 51
Bath given 1.14(0.326) | 2.32(0.237) 9.638 23 0.0241 49
Surgical Site marked with “x” 1.84(0.2.43) | 2.10(0.254) 4.724 23 0.0012 62
IV line checked 1.27(0.218) | 2.13(0.219) 5.425 23 0.001 47
Patient voided before OR 1.12(0.237) | 1.74(0.283) 5.836 23 0.0231 65
Wear\underwear removed 1.41(0.265) | 1.96(0.367) 4.816 23 0.0021 45
Hospital gown 0.88(0.234) | 2.14(0.612) 4.826 23 0.0001 57
Drains empty, fully empty 1.15(0.231) | 1.73(0.342) 5.483 23 0.0023 65
Dentures removed 1.30(0.237) | 1.89(0.392) 5.724 23 0.0032 51
Glasses \contact Lenses 1.22(0.213) | 1.84(0.243) 7.636 23 0.0024 44
Removed
Auditory prosthesis removed 0.59(0.315) | 1.32(0.250) 7.653 23 0.0001 57
Makeup ,polish removed 1.61(0.258) | 1.95(0.325) 6.928 23 0.0132 46
Jewelry \ hair ornaments 0.87(0.291) | 1.14(0.265) 9.836 23 0.0012 44
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Continue
Items Pretest Posttest | Paired df |p-value| IR
Mean SD | Mean SD | t-test
ID bracelet available and 1.19(0.212) 2.04(0.249) | 6.836 23 0.0001 61
correct
Pre medication given 0.59(0.275) 2.01(0.375) | 8.637 23 0.0023 51
Laboratory results available 1.65(0.201) 2.03(0.234) | 7.653 23 0.0002 62
X-ray results available 1.37(0.308) 1.83(0.242) |]9.646 23 0.0013 51
X-ray sent to OR 1.34(0.211) 2.64(0.265) | 5.536 23 0.0001 45
EKG report available 1.40(0.217) 2.41(0.215) | 5.926 23 0.0117 58
Medication record in chart 0.86(0.225) 2.32(0.317) | 7.536 23 0.0004 64
Nursing Progress Notes 1.30(0.212) 2.54(0.234) | 6.926 23 0.0001 74
Cardiac catheterization report | 1.75(0.125) 1.99(0.292) |]9.452 23 0.0012 53
Cardiac Anesthesiologist 0.97(0.201) 2.34(0.264) | 7.536 23 0.0023 75
consultation
Stop Anticoagulants drugs 1.70(0.237) 2.32(0.217) | 9.424 23 0.0001 56
before surgery
Use mupirocin ointment on the | 1.24(0.213) 1.98(0.225) ]9.635 23 0.0001 79
place of operation before
surgery
Over all evaluation 0.83(0.182) 2.41(0.213) | 11.652 23 0.0001 59

High significant at P<0.0001; IR = Improvement of Rate = (mean at the posttest - mean at the

pretest)*100.
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Table.4.16. Paired t-test analysis was performed to determine the
difference in the mean performance of the nurses participating in the
pretest and posttest. The results of the study show that, there was a
significantly higher difference in the practices of the participating nurses
with a p-value of less than 0.01. Based on the statistical average, the
results indicate that there is a significant increase in the statistical average
in the post-test compared to the pre-test, meaning that there is an
improvement in the practices of the nurses participating in the study after

applying the educational program.
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Table.4.17:Correlation between Nurses Knowledge and Performance
scores at Post-test Analysis. (N = 24).

Aspect Number of | Mean | percentage SD | Correlation
items
Knowledge |31 071 | 79% 0.9 ]0.102
NS
Performance | 32 1.95 | 72% 0.31

NS= non-significant

Table.4.17. explains the correlation analysis is performed to
determine the relationship between the knowledge and performance of the
nurses participating in the study after the implementation of the
educational program. The results indicate a weak and direct correlation
between the nurses' knowledge and performance and not significant

between knowledge and performance of participants.
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Table.4.18: Prediction model for post-test knowledge based on
pretest knowledge, demographic variable and study sample

Variable 5 SE i P=0.001
Intercept 0.61 0.21 0 0.011
Pretest knowledge 0.29 0.30 0.25 0.347
Age 0.04 0.02 0.46 0.126
Gender -0.04 0.05 -0.18 0.392
Education Level 0.05 0.04 0.30 0.163
Number of years of -0.03 0.05 -0.05 0.808
experience
Group -0.22 0.28 0.20 0.420

SE=standard Error, B*=standard parameter estimate with intercept, P=P value. B** = standard parameter estimate
without intercept,

Table.4.18. shows for the dependent variable post-test knowledge
found the overall ANCOVA model to be non-significant (p=0.42) for the
study group, and unrelated to any of the five demographic variables (age,
gender, education level, number of years of experience, and time

working).
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Table.4.19: Prediction model for post-test performance based on pre-
test performance, demographic variable and study sample(study and
control groups)

Variable 5 SE i P=0.001
Intercept 1.48 0.35 0 0.001
Pre-test knowledge 0.22 0.12 0.29 0.071
Age -0.01 0.07 -0.08 0.786
Gender -0.08 0.04 -0.21 0.325
Education Level -0.01 0.06 -0.07 0.792
Number of years of 0.06 0.03 0.26 0.218
experience
Group 0.09 0.06 0.18 0.203

SE=standard Error, B*=standard parameter estimate with intercept, P=P value. B** = standard parameter estimate
without intercept,

Table.4.19. This table shows the dependent variable in posttest
performance found the overall ANCOVA model was non-significant
(p=0.20) for the study group but unrelated to any of five demographic
variable (age, gender, education level, and number of years of

experience).
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Table.4.20: Prediction model for post-test performance based on pre-
test performance, demographic variable and study sample(study and
control groups)

Score Groups | N Mean SD | P=0.001

Pre-test knowledge Study 24 0.32 0.118 0.328
Control 24 0.34 0.119

Post-test knowledge Study 24 0.73 0.136 0.000
Control 24 0.29 0.119

Pre-test Performance Study 24 2.11 0.305 0.233
Control 24 2.17 0.177

Post-test Performance Study 24 2.38 0.086 0.000
Control 24 2.01 0.139

n=number, m=mean, SD=standard deviation, p-value

Table.4.20. This table indicated that the knowledge pretest score in
study groups was higher than in the control group (M=0.34 versus
M=0.32) and no statistical significant between socio-demographic data
and knowledge of participants, and for posttest knowledge, study group
were higher score mean than control group (M=0.73 versus M=0.29) and
there was high significant between socio-demographic data and

knowledge of participants at p<0.05.

Also it showed that performance in pretest scores were higher for
the control group than study group (M=2.17 versus M=2.11) and no
statistical significant between socio-demographic data and performance
of participants, while for posttest performance, in the study group scores
were higher (M=2.38 versus M=2.01) and there was high significant
between socio-demographic data and performance of participants at
p<0.05.
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Figure.4.1: Frequency distribution of pre-test and post-test of study

and control groups related to knowledge scores (n=48).

Figure 1- This figure illustrated that the highest percentage of the

posttest knowledge scores for the study group higher than in the control

group.
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Figure.4.2: Frequency distribution of pre-test and post-test of study
and control groups related to performance scores (n=48).

Figure (2)- This figure showed that the highest percentage of the
posttest of performance scores for study group was higher than the

control group.
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Discussion

In this section, the results of the current study will be discussed with
the finding of previous research studies and the theoretical framework on
which the study was based. The objectives of this research are to assess
the knowledge and performance of nurses in cardiac surgery wards before
and after implementing an educational program related to preoperative
patient preparation in three hospitals, in addition to evaluating the
effectiveness of the educational program in terms of improving
knowledge and performance and finding the relationship between
knowledge and clinical practices of cardiac ward nurses, Finally, to find
out the relationship between demographic characteristics and the level of
knowledge and practice of cardiac surgery ward nurses with regard to

preparing the patient before cardiac surgery.

5.1. Part 1: Discussion the socio-demographic characteristics

of nurses in cardiac surgery wards

The our study findings of this study indicate that, the higher
percentage (37.5%) of study group of nurses was within the age group of
25 — 29 years, while, (41.7%) of control group were at the same age,
(16.6%) was in the age group 30 — 34 years in study group, and (20.8%)
of control group were at the same age, (12.5%) was in the age group 35-
39 and 45-49 years in control and study group. According to gender,
more than half of study group (54.2%) were males and (45.8%) females,
and in control group, the majority of participants (79.2%) are males and
the remaining (20.8%) are females. This finding is supported by
(Silvestri.2017) who reported that, the reasons for men entering the

nursing profession are the same as the reasons that prompted women to
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do so. They want to take care of the sick and injured, and they want an
exceptional profession, which will pay them well with a reasonable
degree of job security. According to educational qualification, the half of
the nurses in study group was holding bachelor in nursing. This agrees
with (Laurant M.et al.2018) who found that most of nurses who work in
primary cardiac surgery care department had graduate in nursing, this
may impact the level of nurses’ knowledge and practices in terms of
providing high quality nursing care and each member in team do
performance at the top of education, training, licensure, and experience
with clearly defined roles for all members. Patients who are critically ill
require effective nursing care before surgery to avoid any possible

complications after surgery and reduce the period of stay at hospital.

Preoperative stage is considered one of the most important of these
stages because patients at this stage are unable to meet their physical or
psychological needs, which leads to an imbalance in patients, whether
emotional or psychological. At this stage, the vital role of nursing comes
through psychological support, educating the patient, preparing him for
surgery, knowing problems and giving information about surgery, which

helps reduce patients' fears about surgery(Aaronson.et al.2012).

Regarding to years' of employment experience, result shows that
more than half (58.6%) of study group had experience from 1-5 years in
cardiac surgery departments, and (41.7%) of control group had 1-5 years
and (20.8%) of study group had more than five years’ experience as a
nurse and (29.3%) of control group also had more than five years of
experience and there is no statistically significant association between
nurses and years of experiences in cardiac surgery department. This
congruent with previous research studies which demonstrated that there

were no statistically significant associations between nurses’ knowledge
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and practices and their work experiences respectively before and after
educational intervention regarding to cardiac surgery (Nallamothu B.K.et
al. 2011). The findings from this study indicate that all demographic
characteristics of nurses were not significant for performance domain,
while in the knowledge domain, the results indicated that participants’
level of education were highly significant at (P=0.001) levels of

significance.

Regarding to training session, findings from this study demonstrated
that half of the study group did not participate previously in training or
educational programs regarding to cardiac surgery, and majority of
control group (70.7%) also did not participate previously in training or
educational program regarding to cardiac surgery. This also is indicated
in (Fleg J.L.et al.2015) study who stated that the most of nurses in cardiac
department have not attended any previous instructional or training

program regarding cardiac surgery.

Also (Lewinter C.etal. 2015) reported that the majority (70%) of
nurses who work in cardiac surgery department did not have any training
program about cardiac surgery and preparing patient for surgery
previously. Contrastingly, Baughman K.L (2008) found that the most of
nurses (57.3%) had received cardiac surgery training regarding to

preparation of patients before surgery .

Part Il: Discussion nurses knowledge in cardiac surgery

wards

The nursing role in preoperative management and treatment of
patients with cardiovascular disease is the most important role in caring
for patients before surgery, therefore, they should have basic information

about this role and everything related to it.
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This study revealed that all six pretest information scores not
significantly different between the study and the control groups(table 2),
this supported by (Turnock, etal, 2005) who reported that, not enough
evidence that information alone reduces complications of cardiac surgery

and improves cardiac health status.

Initial review between group comparison (table 3) showed that, there
are no significant differences between study and control group at pretest
in some domains. (Brush J.E.etal.2015) suggested that, the educational
program should incorporate not only teaching various disease educational
topic but also provide nurses with specific knowledge and skills aimed at

nurses behavior.

The study showed that there were highly significant differences
between study and control group in all items of posttest for nurses
knowledge concerning the management of cardiovascular disease patients
(table-4). this supported by (Hunter and Fairfield 1997, and Puskas JD.et
al.2016) stated that management disease is defined as strategy to
improving health status and reducing costs of healthcare. These programs
include educational about disease, medications, preoperative management
and also need support from managers and institution for self-care

principles .

The study showed that there are high statistically significant
differences in the post-test between the control and the study group with
regard to the performance of caring skills for patients who suffering from
cardiovascular disease before surgery (Table -5), which indicates that the
nurses who received the educational program in the study group achieved

great benefit from this program, and the nurses' knowledge and
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performances improved towards patients in the cardiac surgery wards in

the hospitals in which the study were established.

This finding agrees with the study (lglehart J.K.2013) on
effectiveness of the nurses management of cardiovascular disease patients
preoperative cardiac surgery educational program, and the lectures of the
program were covering anatomy of cardiac system, cause and
complications of cardiac surgery, cardiovascular medications, and

prepare of patients preoperative cardiac surgery.

Previous research (Moore P.T.etal.2014 and January C.T.etal.2014)
has shown that nurses caring for patients in cardiac surgery wards lack
the information and performance skills to perform satisfactory skills
towards patients with cardiovascular disease and results confirmed that
the nurses undergoing an educational program seemed to provide
satisfactory care to patients before surgery in the hospitals in which the

study was conducted compared with before.

Regarding to answer questions related to nurses’ knowledge, the
nurses participants’ responses before implementing the educational
program showed that, more than half of nurses (69.0%) answered
incorrectly related to anatomy and physiology, etiology, complications,
indication and contraindication, and role of nurses. after implementing
the educational program, majority of nurses participants response correct
as illustrated in tables (6-7-8-9-10 respectively). Many researchers
emphasis on educational program that should be performed as routine for
all staff of nursing who work in cardiac surgery department (Halperin
J.L.etal.2015).

Therefore, the department of continuing education and training in all

private and government hospitals should carry out continuous training
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courses for its nurses in order to increase the nurses’ efficiency, improve
their knowledge and performance, and provide the latest scientific
findings in the field of nursing services to provide model nursing services
to patients, which in turn helps reduce complications and reduce From the
length of stay of patients in hospitals, thus reducing the costs incurred by

hospitals first and then the patient second.

Regarding to subdomain analysis of knowledge, the results showed
that, nurses who work in cardiac surgery department had adequate
knowledge at pre-test regarding anatomy and physiology of
cardiovascular system with the overall mean score was (0.73). and after
educational program presenting, the level of nurses’ knowledge improve
with a high score the overall mean was (0.81). This result supported by
research study conducted by (Miller N.H & Froelicher E.S.2004) who
reported that, the improvement of nurses knowledge after providing
educational program related to anatomy of cardiac surgery which
reflected on patients’ cardiovascular status. also another study carried out
by (Berra K.et.al.2013) which aimed to determine the effectiveness of
educational program on nurses’ knowledge regarding to cardiovascular
system, they reported that, there were highly statistical significant
differences between pre and post implementation for educational program
regarding to anatomy and physiology of cardiovascular system with the
P<0.0001. These results confirms our finding regarding to enhancing and

improve nurses’ knowledge (Table 11)

Concerning the knowledge of etiology of cardiac surgery aspect, the
results of this study show that, most of the respondents (n = 11; 45.8%)
had inadequate knowledge at pre-test. While at the post-test, more than
half of the nurses (n = 14; 58.3%) had an adequate knowledge. Similarly
study conducted by (Baumgartner H.et al.2017),the researchers reported
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that, more than half of cardiac surgery department nurses (65%) their
knowledge was limited, and after providing educational program, the
knowledge of participants’ nurses increased. educational program plays
an important role in improving knowledge and practicing of nurses who
work in cardiac surgery department. Knowing the etiology of cardiac
surgery can prevent avoidable complications that may occur before and
after surgery. nurses must be aware and continuous monitoring of
patients before surgery and intervene rapidly when needed and providing
periodic ongoing educational program regarding to cardiac surgery is an

essential aspect of promoting nurses’ competencies.

Regarding nurses’ knowledge about complications of cardiac
surgery, the results of our study show that 12 nurses (50%) had moderate
knowledge, and 7 nurses (29.1%) had in adequate knowledge and only 5
(20.8%) had an adequate knowledge before implementing of educational
program at pre-test period and the total mean score of nurses’ knowledge
in field of complications of cardiac surgery was (0.63). After
implementing the educational program, the statistical result of nurses’
knowledge regarding to complications of cardiac surgery showed that, the
majority (n = 16, 66.7%) of nurses participants had an adequate
knowledge, and five nurses (20.8%) had a moderate knowledge and only
three nurse (12.5%) had an inadequate knowledge, and the overall mean
score of nurses’ knowledge related to complications of cardiac surgery at
post-test was (0.73), these results are portrayed in table (11). similarly
study conducted carried by (Antoniades C.et al.2010) that aimed to assess
the effectiveness of educational program on nurses’ knowledge
preoperative cardiac surgery. The researchers reported that, the teaching
of nurses who work in cardiac surgery department lead to positive change

on nurses’ knowledge and practices and also reported that, there was a
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statistically significant score between nurses’ knowledge before and after
Implementation of the teaching program regarding to cardiac surgery. The
mean score of pre-test was (15.23+£3.090), while the post-test mean score
was (22.07+4.013), which indicated that, the implemented educational
program has the potential to increase the knowledge level of nurses

regarding to cardiac surgery.

Concerning to nurses’ knowledge before implementation of
educational program, study findings show that, overall knowledge score
at the pre-test was moderate. The mean pre-test knowledge score was
(0.54). This finding supports the study conducted by Jeyapala et al.,
(2015) that aimed to assess nurses’ knowledge and practices regarding to
fluid and electrolyts among patients of cardiac surgery in Punjab Institute
of Cardiology. The researchers found that (45.2%) of nurses had
moderate knowledge. Another study also conducted by (Lukose,
B.S.etal.2014) had also shown that pre-test nurses’ knowledge in field of
cardiac surgery was with the mean score (15.03). Moreover, several
studies had also shown that, the most of nurses who work in cardiac
surgery department had poor to moderate knowledge regarding to cardiac
surgery before educational program (Mousa, M.A.2015. Badir, A.
etal.2014). The reason for poor or moderate nurses knowledge may be
because almost all the participants of this study did not receive any

educational program previously related to cardiac surgery .

Despite, There was a remarkable enhancement of knowledge among
studied nurses after delivered of educational program. The study result
showed that, total knowledge score after educational program becomes
adequate. The mean posttest knowledge score is (0.87). The findings of
post-test confirmed the effectiveness of educational program in terms of

significantly improving nurses’ knowledge as illustrated in table (12).
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The overall mean score of knowledge evaluation of nurses participants
regarding educational program was moderate at pre educational
intervention by (Mean = 0.42; SD = 0.19) then the result enhanced
significantly to became adequate post educational program by (Mean =
0.79; SD = 0.10). This result indicates the effectiveness of the educational
program through increase of nurses’ knowledge at post-test with a

statistical significant value (P = 0.0001) as illustrated in tables (13).

The result of study supported by (Brush J.E.etal.2015) who reported
that, the regulator education program was effective on increasing the
level of nursing staff knowledge and practices who work in cardiac
surgery department. the structured educational program proved its
effectiveness through highly statistical significant score after
implementation of educational program in increasing scores level of
nurses’ knowledge and improving nurses’ knowledge and practices

regarding to cardiac surgery.

Part 111: A Discussion of the nurses Performance in cardiac surgery

wards

Regarding to nurses’ performance, the researcher observed
participants nurses during three times in each period of measurement
(pre-test and post-test) to ensure the accuracy of recorded performances.
The scoring was formulated as the following (0) not done, (0.1-1)
incorrectly done, and (1.1-2) correctly done. The performance
observational checklist form contained 32 items, and the finding of

current study will be discussed according to statistical analysis.

During pre-educational intervention period, the result of Items
“Patient Assessment: did you have allergy, Did you have Contagious

Disease, Blood units prepared, Surgical site shaving, Bath given, Surgical
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Site marked with “x”, Patient voided before OR, Wear\underwear
removed, Drains and urinary catheter empty, Glasses \contact Lenses
Removed, ID bracelet available and correct, Use mupirocin ointment on
the place of operation before surgery?” showed that, the majority of the
nurses participants (87.5%, 95.9%, 83.4%, 83.4%, 100%, 91.7%, 87.5%,
95.9%, 91.7%, 79.2%, 91.7% respectively) did not perform any items
from checklist during preparation patients for cardiac surgery before
sending patient to operation room. This is consistent with previous
research study (Currie M.P.et al.2004) who reported that, the most of
nurses in cardiac surgery department did not perform all checklist items

accurately specially in urgent cases.

Also (Norton L.et al.2016) in a study conducted in USA stated that,
the nurses in cardiac surgery department and all surgery department need
guideline for preparation of patients before surgery and must to
performed all items of checklist because non-check of some items from
checklist may lead to complications for patients and surgery team during
and after surgery. A similar pattern of results was obtained from study
USA that was conducted by (Moore P.T.et al.2014) who reported that
(51%) of nurses did not perform preparation technique of patients before
surgery. After applying educational program, the majority of nurses
participants in this study (87.5%) performed checklist items accurately
before cardiac surgery. This explains that the educational program
intervention was effective in terms of enhancing nurses participants’
practices. Our finding was similar to study which was conducted by
(Moote M.et al.2011) concluded that, different educational program
regarding to preparation of patients before surgery can be effective and

significantly improve nurses’ practices.
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Also (Nishimura R.A.et al.2014) reported that, the nurses’ practices
about preparation of patients before cardiac surgery improved after
training program and reflected on improve of patient safety and quality of
nursing care. The nurse must be aware that, the check of checklist
guideline accurately before cardiac surgery is a mandatory to determine
any problems before surgery and reduce any complications after surgery.
Performing checklist before surgery is one of the most important
assessment techniques that nurses should master to detect any problems

before surgery (table 14).

Concerning the next subdomain “Patient Assessment: did you have
allergy, Did you have Contagious Disease, Blood units prepared, Surgical
site shaving, Bath given, Surgical Site marked with “x”, Patient voided
before OR, Wear\underwear removed, Drains and urinary catheter empty,
Glasses \contact Lenses Removed, ID bracelet available and correct, Use
mupirocin ointment on the place of operation before surgery?” on the
practice observational part, our study findings showed the mean scores
was statistically significant and higher after implementing educational
program intervention with the total improvement rate (46%, 51%, 56%,
51%, 49%, 62%, 65%, 45%, 65%, 44%, 61%, 79% respectively) as
delineated in table (16). These findings are consistent with the findings of
(Fernandes, S.et al.2018) who reported that, regular continuing education
programs in all hospitals are critically needed to keep nurses up-to-date
with evidence-based guidelines for positive patient, nurse, and facility

outcomes.

The results at pre-test showed that, the overall evaluation of nurses
participants’ performance in all domains were correctly done in (29.1%)
of the total nurses participants, whereas after applying educational

program, the overall practices were correctly performed in (87.5%) as
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shown in table (15). the result was statistically highly significant (p =
0.001) after applying educational program. Thus, there will be a statistical
significant enhancement on the level of participants’ clinical practices
about preparation of patients before cardiac surgery after applying
educational program as compared to their level of practices at pre-test is
accepted at high level of significance (p = 0.001) with total improvement
rate (59%) as shown in table (16).

Part 111 Discussion of Association among Knowledge and Practices

The current study findings indicated that, there is a weak association
among knowledge and practices of participant’s nurses As shown in the
table (17). The reason for this result may be that the participating nurses
may have good information but no practical experience or they have
learned wrong techniques from their fellow senior nurses who work with
them continuously in the same department. A same result was found in
study which was conducted by (Majeed, H. M.2017) who reported that,
there was no significant correlation between nurses’ knowledge and
practices. The findings of the present study are found to be compatible
with (Sickder, H. K.et al.2014) who found that, there was no association
between knowledge and performance, and they explained that, the nurses
who have knowledge may not use these knowledge into practice field.
regarding to nurses participants’ knowledge and practices after
implementing educational program, our study finding indicated that, there
was a statistically significant improvement as compared with variables

pre-test.

In our educational program for nurses, learning strategies are
formulated to meet the needs of all participating nurses as much as

possible. The educational program promotes the integration of knowledge
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and performance in solving problems that may occur in cardiac surgery
wards, which is very important for patients working in cardiac surgery

wards.

The productivity system was relied upon by transforming inputs into
outputs, in other words, making a change in the knowledge and practices
of nurses related to surgical heart diseases and preparing the patient
before surgery. This system was achieved after applying the educational
program, which transformed inputs from information and practices into
outputs on the ground. And led to an improvement in the information and
practices of nurses participating in the study. The feedback on the
educational program also indicated that the educational program was
effective in achieving the pre-determined goals of the study, where the
feedback is defined as achieving or not achieving the goals of the pre-
determined program and it is a source of motivation to continue or end

the program.

Many research studies have placed a great emphasis on continuing
educational or training program to enhance nurses’ knowledge and
practices. study conducted by (Iglehart J.K.2013) "Expanding the role of
advanced nurse practitioners risks and rewards" who stated that “the
structured training program proved to be promising and had a meaningful
influence to enhance the performance and knowledge of nurses in relation
to cardiac surgery. nurses who work in cardiac surgery department need
continuing educational program in order to face challenges in health

settings.

Also, American Nursing Association (2015) recommended that
“cardiovascular nurses need for training programs to update their

knowledge and practice regarding the care of patients who undergoing
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cardiac surgery before and after cardiac surgery. Our educational program
increased the level of nurses' knowledge and practices, and enhanced
nursing as a professional autonomy, and many nurses participants in this
study were aware that the preparation of patients before cardiac surgery is

one of their responsibilities.

Part 1V: Discussion of relationship between nurses Knowledge and

Performance with socio-demographic characteristics:

The results of the study showed that the study and the control group
were similar in terms of information and performance regarding to the
socio-demographic characteristics of the nurses participants (Table 18,
19).

Related relationship between nurses information and performance
with socio-demographic characteristics, this study shows no association
between the nurses information and performance in the study group to
age related to nursing management of cardiovascular patients in pretest

and posttests.

Regarding to age; the result of this study shows that the educational
program may not be effective and suitable for all ages of nurses (Table
18, 19), and this result is consistent with the result of a study conducted in
2014 by (Ahmed and Hakima, 2014), which concluded that there is no
significant relationship between the ages of nurses and the educational
program towards cardiac rehabilitation, also (Nguyen TC, George |I.
2015) who mentioned that the level of nurses performance and their skill
declines with age, especially those over the age of 50 years.
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The research confirms that there is a negative relationship before and
after the educational program between nurses' information and

performance and their ages

Related to years' of experience, this study referred that, no statistical
significant relation among nurses information and performance with their
years of experiences related toward nursing management of
cardiovascular disease patients preoperative in pre-posttest (table 18, 19).
(Mohammed A and Hakeema S.2016) reported that no statistical
significant differences among information of nurses and vyears'

experience.

The results of this study were contradictory with (Foley.et al.2002)
who found that there is a correlation between years of experience of

nurses and nursing care provided to patients.

The researcher confirmed that these results show that an education
program had a great impact on the experience of nurses in cardiac surgery
wards by providing a practical and theoretical base that may become a
Kernel for increasing nursing information and skills and using them

practical situations while working in hospitals.

Related to level of education, these results in table (table 18,19) this
study referred that, there are no statistical significant relation among

nurses information and performance and the level of education.

Also (Mohammed A and Hakeema S.2016) reported that, no
statistical significant differences among information and performance of

nurses and the level of education.
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In contrast, (Al-Kandari and others (2007) who confirmed that,
there are a statistical significant correlation among years of experience,

educational level and nurses information.

Also (Awases, etal.2013) emphasized on the importance of
enhancing nurses ‘performance and develop strategies to improve this
performance, and increasing nurses' experience and information about

preoperative patient care through educational programs and research.

The researcher confirms that, there are negative relation among
information and performance of nurses pre and post program related to

level education of nurses.

This study revealed that, the knowledge pretest scores were higher
for control group than the study group (M=0.34 versus M=0.32), while,
for posttest knowledge study group scores were higher (M=0.73 versus
M=0.29), and for practice; the practice pretest scores were close scores
for control group and the study group (M=2.17 versus M=2.11), while,
for posttest knowledge study group scores were also close scores
(M=2.38 versus M=2.01) (table 20).

In one word, in this study conducted by using quasi-experimental
design to evaluated participants’ knowledge and practices regarding
cardiac surgery preparation of patients before surgery. In pretest, most of
nurses participant in this study had poor to moderate knowledge and
inadequate practices regarding to cardiac surgery and preparation of
patients before surgery, and after implementing educational program the
majority of the nurses participants gained more knowledge and improved
their practices significantly, and his is proof that, the educational
program intervention has the potential to bridge the gap between theory

and practices. The finding of our study showed that, the educational
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program intervention played an important role in increasing knowledge
and practices of nurses which reflects on achieving best outcomes for
patients, nurses, and hospitals. Lastly, the results of the study suggested
that, the implementing educational program in-service regarding to
nursing care may increase nurses’ knowledge and their practices which

reflect on providing high quality nursing care for patients.
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Chapter Six

Conclusion and Recommendations

6.1. Conclusion:

Based on our findings of the present study, it can be concluded that:

1- Most nurses who work in cardiac surgery department were males and
group age 25-29 years olds.

2- All training sessions show that nurses have do not provide any
information about cardiac disease and the role of nurses in assessment
and treatment processes.

3- There were that the nurses knowledge toward cardiac disease within
this study was insufficient skills of basic management are caused by lack
of education and training, limited practice, lack of self-efficacy, and poor
skill retention at the pretest period.

4- Our the findings confirmed that the nurses seem to give safer care to
patients with cardiac disease, preoperative cardiac surgery after
undertaking an education program designed to improve the care of
patients with cardiac disease in the hospitals.

5- Our the findings shows that the negative correlation between nurses
knowledge and performance pre and post the program in relation to their
age.

6- Our the findings shows that the negative correlation between nurses
knowledge and performance pre and post the program in relation to their
educational level.

7- The results indicated that the vast majority of participants were not
self-educator.

8- After providing teaching strategies and valuable information about

cardiac surgery, the vast majority of the participants raised their level
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scores and become statistically significant in both domains (knowledge
and performance). This indicates the benefit of educational program in

terms of fostering the participants’ knowledge and practices.
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Recommendations:
Based on the results and conclusion of the present study, the
researcher recommends the following:

1-Continuous education and training program for all nurses at least
once a year.

2- The Governmental hospitals need to provide checklist preoperative
paper appropriate in the cardiac surgery wards and educate nurses how to
filled this paper.

3- Education of program for cardiac disease and management
preoperative cardiac surgery similar to that offered to the study group of
this study, need to be provided as part of nursing education in all nursing
school programs curriculums.

4- Hospitals should provide developed and continues practical training
for their nurses toward the management of patients with cardiac disease
as well as removing of all barriers that could prevent nurses to develop
themselves.

5- This study could help in building up and carrying out a national
health policy to face the dangerous of cardiac disease by developing
nurses skills toward management of cardiac disease which may lead to
reduction this problem.

6- Encouraging attending national and international conferences and
workshop for nurses working in cardiac surgery wards.

7- Nurses working in cardiac surgery wards should update their
information and skills through attending in education program, workshop,
lectures scientific congresses and internet conferences.

8- Future studies should be conducted to evaluate nurses’ knowledge
and performance regarding certain nursing procedures in different

healthcare settings.
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Appendix A

Ethical Approval Form
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Appendix B

Health Directorate Approval Form
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Appendix C

Consent Form

Dear Research Participant

This research study is focusing on implementing an educational program
regarding to cardiac surgery and preparation of patients before cardiac
surgery. The educational program consists of five domains: anatomy and
physiology of cardiovascular system; etiology of cardiac surgery,
complications of cardiac surgery, indications and contraindications of
cardiac surgery, and nurse management of patients preoperative cardiac
surgery. The researcher will provide the educational program. However,
in-service educational intervention has been found in most studies to be
the most important component in wards in terms of increasing nurses’
knowledge, enhancing their practices, meeting the nursing continuing
education department objectives, and ultimately leading to the favorable
patient outcome. In addition, the educational program has been structured
according to evidence-based recommended guidelines with the goal of
developing the knowledge, skills, and rationales underpinning clinical
practice. The purpose of this research study is to evaluate the
effectiveness of educational program in terms of fostering nurses’

knowledge and practices.

You are invited to participate in this study. Your participation is highly
appreciated. This study may help you gain more knowledge and enhance
practices. Furthermore, your participation will assist future researchers to

recognize the importance of implementing in service educational or



193
APPENAICES...ueiiiiiiiiirnnrriierseeresnsteccssessssseaons

training activities, and in turn help nurses achieve best and recent
evidence-based practice guidelines for certain nursing procedure. If you
decide to participate in this study, your personal information and identity
will be kept anonymous. In addition, you will not be exposed to any
discomfort or harm during participation in this study. There will be no
compensation for participation in this research. Choosing to participate or
not participate will not affect your job. Your signature on this form
signifies that you would like to participate in the study and understand

that participation is voluntary and you may withdraw at any time.

Name Date Signature

Please contact the researcher if you have any question or you need further

explanation.
Name: Ammar Mohammed Thamer Abboud ¢
Email: ammarabboud98@gmail.com

Phone: 078216420609.
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Appendix D

Part |: Knowledge Tool
Part One: Socio-demographic
Data. Code No

Personal data of the nurse:

-Age: years 1-20-24 ( ) 2-25-29( ) 3-30-34 ()
4-35-39( ) 5-40-44( ) 6-45-49( )

-Gender: Male........ Female...........

-Academic achievement:

-Graduate of the College of Nursing .............

-Graduate of the Nursing Institute / Branch ........

-Secondary school nursing graduate..........

-Do you participate in courses on the field of cardiac surgery:

-Place of courses: inside Iraq ................... outside

-Years of experience in employment:
1-1-5( ) 2-6-10( ) 3-11-15 ( )
4-16-20 ( ) 5-21-25( ) 6-26-30( )


mailto:ammarabboud98@gmail.com
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Part two: Items related to nurses information

Note: please do not answer in case you are not sure of the correct
answer and put V in front of correct answer

Part one: Assess the knowledge related to anatomy and physiology of
cardiovascular system

1-synthetically cardiovascular system consists of?
A-Heart, Blood Vessels, Lymph Nods
B-Heart, Artery, Vein

C-Heart, Blood Vessels, Blood

D- Artery, Vein, Lymph Nodes

2- The heart beats in adult are an average?
A-70 per minute

B-70-80 per minute

C-60-100 per minute

D-70-100 per minute

3-What is the number of heart chambers?
A-Four chambers

B- Two chambers

C- Three chambers
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D- Fife chambers

4-The name of normal heart sound are?

A-S1-S3

B-S2-S4

C-S1-S2

D-S3-S4

5-The number of valves in the heart are?

A-Two valve

B-Fife valves

C-Three valves

D-Four valves

6-Which circulatory process supplies the heart with blood?
A-Systemic circulation

B-Pulmonary circulation

C-Coronary circulation

D-Hepatic circulation

7-Your person’s pulse rate is 50. You would document this as?
A- Tachycardia

B- Bradycardia

C-Hypertension

D-Hypotension

Part two: Assess the knowledge related to etiology of cardiac surgery
1- Selected causes of cardiac surgery?

A- Coronary heart disease
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B- Cardiac drug toxicity
C- Electrolyte and acid—base imbalances

D-All of the above

2-The most important one cardiac cause of cardiac surgery are?
A- Pulmonary embolism

B- Cerebral haemorrhage

C- Valve disorders

D- Autonomic dysfunction

3-The non-cardiac cause of cardiac surgery is?

A- Coronary heart disease

B-Valve disorders

C-Dissecting or ruptured aortic or ventricular aneurysm
D-Chocking

4-The one heart disease need of cardiac surgery is?
A-Hypovolemic shock

B-Septic shock

C-Cardiomyopathy

D-Valve diseases, including valve regurgitation, valve blockage and some
valve stenosis cases.

5- The etiology of cardiac surgery is?
A-Arrhythmia

B-Heart transplantation
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C-Heart attack

D- All of the above

6- The not congenital heart disease that cause of cardiac surgery?
A- Heart valve defects

B- Heart wall defects

C-Respiratory failure

D- Blood vessel defects

Part three: Assess the knowledge related to complications of cardiac
surgery

1-Complications of cardiac surgery in related to heart are?
A- Fractures of the ribs

B- Hypovolemic

C- laceration of the liver or spleen and

D- Gastric rupture

2- Complications of cardiac surgery related to heart are?
A-Pneumothorax

B-Pneumo-mediastinum

C- Laceration and contusion of the lung

D- Cardiac failure

3-Complications of cardiac surgery related to pulmonary are?
A- Fractures of sternum

B- Rupture of the trachea

C- Impaired gas exchange

D- Pneumothorax
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4-The complications of cardiac surgery related to neurologic is?
A-Retroperitoneal hemorrhage

B-Epicardial hematoma

C- Stroke

D- Pulmonary hemorrhage

5-The complications of cardiac surgery related to Renal system is?
A-Hypovolemic shock

B-Septic shock

C-Cardiomyopathy

D-Acute renal failure

6-The complications of cardiac surgery related to surgical incision is?
A- Fractures of the ribs

B- Hepatic failure

C- Infection

D- Gastric rupture

Part four: Assess the knowledge related to indications and
contraindications of cardiac surgery

1-Indication of cardiac surgery related to valves are?
A- Valvular heart disease

B- Mitral stenosis

C- Multi-valvular disease

D- All of the above
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2-Indication of cardiac surgery is?

A- Triple vessels disease

B- Pleural space infection

C- Sepsis

D- Uncontrolled lung infection
3-Indication of cardiac surgery related coronary heart are?
A- Triple vessels disease

B- Left main coronary artery disease

C- Unstable angina

D- All of the above

4-Contraindication of cardiac surgery is?
A- Triple vessels disease

B- Left main coronary artery disease

C- Instability of the patient

D- All of the above

5- What are the contraindication of cardiac surgery related to heart is?

A- Valvular heart disease
B- Pleural space infection

C- Unstable angina

201

D- Patient with myocardial infarction planned for Coronary Artery

Bypass Graft (CABG)

6-Contraindication of cardiac surgery related to heart muscle is?

A-Triple vessels disease

B-Unstable angina
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C- Multi-valvular disease
D-Valve replacement in cases of endocarditis

Part fifth: Assess the knowledge related to nursing management pre-
operative of cardiac surgery patients

1- What is role of the nurses in preoperative phase are?
A-Pre-operative assessment

B-Pre-operative teaching

C- Physical and psychological preparation of patient
D-All of the above

2- What are goals of preparation of patients before cardiac surgery within
the hospital?

A-Rapid improvements of cardiac system function
B-Restoration of movement and physical activity
C- Strength the muscles of the back and arms
D-As mentioned in A and B

3- What is role of the nurses in preoperative physical assessment needs
are?

A-Vital signs and ability to communication
B-Level of conscious and level of exercise

C- Ability to move, weight and height

D-All of the above

4- Assess of psychological needs are?

A- Emotional state

B-Level of understanding of surgical procedure

C- Coping strategies, preoperative and postoperative instructions
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D- All of the above

5- Preoperative teaching plan include?

A- preoperative medications and postoperative pain control

B-Deep breathing, coughing exercise and use of incentive spirometry
C- How to support the incision for breathing exercise and moving

D- All of the above

6- The most important guidance provided to the patient before discharge
from the hospital

A- Practice of outdoor exercise while taking periods of rest

B-Eat foods rich in omega 3, fibers and vitamins with eating plenty of
fluids

C- Refer to the doctor periodically and adhere to the appointments of
medicines

D- All of the above
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Answer key
Item | Answer key | score Item | Answer key | Score
1 B 1 17 D 1
2 C 1 18 C 1
3 A 1 19 D 1
4 C 1 20 A 1
5 D 1 21 D 1
6 C 1 22 C 1
7 B 1 23 B 1
8 A 1 24 D 1
9 C 1 25 D 1
10 D 1 26 D 1
11 D 1 27 D 1
12 D 1 28 D 1
13 C 1 29 D 1
14 B 1 30 D 1
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15 D 1 31 D 1
16 D 1
Score of knowledge questionnaire
No Score Percentage Grade
1 0-10 <33 Inadequate knowledge
2 11-20 36-65 Moderate knowledge
3 21-31 68-100 Adequate knowledge
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2 1 18 z 1
3 1 19 2 1
4 1 20 i 1
5 1 21 2 1
6 1 22 z 1
7 1 23 < 1
8 1 24 2 1
9 1 25 2 1
10 1 26 2 1
11 1 27 2 1
12 1 28 2 1
13 1 29 2 1
14 1 30 2 1
15 1 31 2 1
16 1
Score of knowledge

No Score Percentage Grade

1 0-10 <33 Inadequate knowledge

2 11-20 36-65 Moderate knowledge

3 21-31 68-100 Adequate knowledge

Appendix E

OBSERVATIONAL PERFORMANCE CHECKLIST
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Check for the following

Not apply

Operative consent signed (surgeon + patient)

Surgery type confirmed for patient

Did you have allergy

Did you have Contagious Disease

The financial costs are clear to the patient

Blood units prepared

NPO (Food, drink and smoking)

Surgical site shaving

ol o ~NoogswN i~ O

Bath given

Surgical Site marked with “x”

IV line checked

Patient voided before OR

Wear\underwear removed

Hospital gown

Drains empty, fully empty

Dentures removed

Glasses \contact Lenses Removed

Auditory prosthesis removed

Makeup ,polish removed

Jewelry \ hair ornaments

ID bracelet available and correct

Pre medication given

Laboratory results available

X-ray results available

X-ray sent to OR

EKG report available

Medication record in chart

Nursing Progress Notes

Cardiac catheterization report

Cardiac Anesthesiologist consultation

Stop Anticoagulants drugs before surgery

Use mupirocin ointment on the place of operation before
surgery

Appendix F

Panel of Experts
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Medication

Therapeutic Effects

Key Nursing Considerations

Angiotensin-Converting
Enzyme (ACE) Inhibitors:
-Captopril (Capoten)

-decrease BP and afterload
-Relieves signs and symptoms
of HF

Observe for symptomatic
hypotension, increased serum

K, cough, and worsening renal

-Quinapril (Accupril) - Prevents progression of HF | function
-Ramipril (Altace)
Angiotensin Receptor -decrease BP and afterload Observe  for  symptomatic

Blockers (ARBS)
-Valsartan (Diovan)

-Losartan (Cozaar)

-Relieves signs and symptoms
of HF

- Prevents progression of HF

hypotension, increased serum
K, cough, and worsening renal

function

Beta-adrenergic Blocking
Agents (beta-blockers)
Metoprolol

Atenolol

Diuretics

-Furosemide (Lasix)

-Spironolactone (Aldactone)

Dilates blood vessels, reduce
afterload and signs and
symptoms of HF and

Improves exercise capacity

Observe for decreased heart
rate, symptomatic hypotension,

and fatigue

reduce fluid volume overload
and signs and symptoms of
HF

Observe for electrolyte
abnormalities, renal
dysfunction, diuretic resistance,
and decreased BP. Carefully
monitor 1&0 and daily weight

Digitalis
-Digoxin (Lanoxin)

Improves contractility
reduce signs and symptoms of
HF

Observe for bradycardia and

digitalis toxicity

Calcium Channel Blockers
Amlodipine (Norvasc)
Felodipine (Plendil)

Vasodilation and reduction of
systemic and vascular

resistance or dizziness.

Observe for symptomatic
hypotension, drowsiness,

dizziness.
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