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A B S T R A C T 

To evaluate the work of the left ventricular muscle, aortic and mitral valves or 
open coronary arteries. This method is used to assess the patient's condition 
before and after heart surgery. In both left and right heart catheterization 
methods, there is a possibility of allergic reaction to the contrast agent in the form 
of nausea, vomiting, flushing, burning sensation, numbness, hives and itchy skin. 
Anaphylactic shock rarely occurs, so after the use of osmotic diuretics and 
hydration of the patient helps to expel the contrast agent faster. The patient 
should fast for 8-12 hours. Tell the client to lie on a firm bed for about 2 hours, 
give a sedative usually diazepam (5 to 10 mg) and diphenhydramine (25 to 50 
mg), and stop taking anticoagulants such as warfarin 48 hours before. Work or 
only patient PT is 18 seconds. Explanation to the patient There is a strong desire 
to cough (catheterization of the heart) when the contrast agent is injected. 
Sudden onset of urination and urination, which resolves within a few minutes. 
Control vital signs of having an open and suitable vessel, measuring height and 
weight to calculate the appropriate amount of medication. Explain to the patient 
that he or she will sometimes feel a throbbing sensation in the chest. This 
palpitation is due to the extrasystoles that appear, especially when the tip of the 
catheter hits the ventricular wall. The patient is asked to cough or take deep 
breaths, especially after the contrast agent is injected. Coughing may interrupt 
the dysrhythmia and also help the contrast material to pass through the arteries.  

 

  

Introduction 

heck the entrance of the catheter 

for bleeding and clot formation, 

and the peripheral pulses of the 

limb have been manipulated [1-3]. 

Check the dorsal pulse of the 

dorsum and tibia in the lower 

extremities and the radial pulse in the upper 

extremities every 15 minutes for the first hour 

and then every 1 to 2 hours until it returns to 

normal [4-6]. To diagnose symptoms of arterial 

insufficiency, temperature, limb color, any 

patient complaints of pain, numbness and 

tingling in the affected limb [5-7]. Report 

changes to your doctor immediately. Take care 

of the dysrhythmia by controlling the monitor 
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screen, touching the peripheral pulse, the 

heartbeat. Sometimes a vasovagal reaction 

occurs [8-10], including bradycardia, 

hypotension, nausea due to pain or dilatation of 

the bladder when the catheter is moved into the 

artery [11-13], especially when it enters the 

femoral artery, in which case the patient's foot 

should be immediately above the head and body 

Dad. Intravenous fluids and sometimes 

intravenous atropine were prescribed [14-16]. 

Bed rest should be maintained for 2-6 hours 

after the procedure. If manual or mechanical 

pressure is applied without ligation devices, the 

patient should be kept in bed with the foot 

straight and the head raised at a 30-degree angle 

[17-19]. For the patient's comfort, we rotate the 

patient from side to side, while the patient's leg 

is in a flat position, monitor the patient for the 

cause of kidney failure, and if there is a risk of 

increased blood urea and creatinine, record 

Careful absorption and excretion of fluids has 

been essential [20-22], and encourage the intake 

of oral and intravenous fluids to facilitate the 

excretion of contrast material through urinary 

output [23-25]. Advise the patient to seek help 

from others for the first time after bed rest after 

catheterization, as there is a risk of postural 

hypotension [26-28]. Avoid bending, forcing or 

lifting heavy objects for 24 hours. Avoid bathing 

in the bathtub, but can take a shower if desired. 

  

Anatomy and physiology of the heart 

✓ Heart size and weight are affected by 

age, sex, body weight, physical activity 

and disease [29-31]. 

✓ There is about 5-30 ml of fluid between 

the parietal and visceral pericardium to 

slide the two layers together. 

✓ Papillary muscles and tendon cords 

cause the atrioventricular valves to close 

during systole [32]. 

✓ ٪  75  Coronary blood flow is provided 

during diastole, when the heart is dilated 

and less resistant. 

✓ To establish adequate blood flow within 

the coronary arteries, the diastolic blood 

pressure must be at least 60 mmHg. 

✓ The coronary arteries consume 70-80% 

of the oxygen they receive, compared to 

only 25% for other organs [33-35]. 

✓ The heart muscle fibers are regularly 

connected, so they contract and relax in 

a coordinated and appropriate manner. 

 

1- Heart valves 

There are two types of heart valves: 

A) Ventricular atrium (tricuspid and mitral). 

B) Semi-crescent or seminular (aortic and 

pulmonary) [36-38]. 

If the heart valves do not close completely and 

leak, they are called regurgatant or insufficient. 

Stiff valves that are unable to open completely 

are called stenotic. Each valve has flaps that 

intersect at each other called the commissure. 

The junction of the valves and the muscle wall of 

the heart is also called the annulus [39]. 

 

2- Excitability 

 Refers to the ability of the heart muscle to 

depolarize in response to a stimulus. 

 

3- Automaticity 

 Refers to the ability of post-microbial cells of the 

heart to start a spontaneous impulse and repeat 

it without external neuro-hormonal control. 

 

4- Conductivity 

Refers to the ability of heart muscle fibers to 

transmit electrical impulses along cell 

membranes [40-42]. 

 

5- SAN (sinus-atrial node) 

 The main pacemaker, which is located at the 

junction of the superior vena cava with the right 

atrium. The impulses of this node are directed 

through the atria and special pathways (inter-

node pathways) to the ventricular atrial node 

(AVN), which is located in the wall of the right 



 

 

196 

2023, Volume 2, Issue 5 

 

 

 

 

atrium near the tricuspid valve. After atrial 

contraction (0.7 second impulse interval in 

AVN), these impulses are transmitted to the 

ventricles. The waves travel from the branches 

to the end points of the conduction network 

(called the Purkinje network), causing the 

ventricles to contract [43]. 

 

6- Refractory period 

It is the heart's failure to respond to a new 

stimulus, while it is still in the depolarization 

stage caused by the previous stimulus. It 

consists of two stages, absolute and relative. 

During the period of absolute excitability, the 

cells do not fully respond to any stimulus and 

continue from phase A to mid-phase III. During 

the period of relative irritability that begins at 

the end of phase III. If a stronger than normal 

electrical stimulation enters the cell, the cell may 

depolarize prematurely [44-46]. 

 

7- Cardiac cycle 

The time period between the beginning of one 

contraction and the beginning of the next 

contraction is called a cardiac cycle. Each cardiac 

cycle consists of two phases, systole and diastole 

[47-49]. 

A) Diastole phase: It is divided into the 

following stages. 

✓ Isoolomic ventricular relaxation. 

✓ Rapid ventricular filling. 

✓ Slow ventricular filling. 

✓ Atrial systole. 

It begins with the closing of the pulmonary and 

aortic valves, during which the myocardial 

muscle relaxes and the ventricular pressure 

decreases, but the pressure is higher than the 

atrial pressure. Therefore, the ventricular atrial 

valves are still closed [50-52]. As ventricular 

pressure continues to decrease and atrial 

pressure increases due to the accumulation of 

blood in the atrium, the ventricular atrial AV 

valves open and blood enters the ventricle 

rapidly. In the second stage, rapid filling of the 

ventricles occurs [53-55]. The third stage, called 

the slow filling stage of the ventricles, is called 

diastasis. Up to this point, blood enters the 

abdomen passively only due to pressure 

differences.  

In the fourth stage, before ventricular 

contraction, the atrial systole stage occurs to 

enter 25% of the remaining blood in the atrium 

into the ventricle. This stage is called atrial 

kicking [56-58]. 

 

B) Systolic phase: It is divided into the 

following stages. 

✓ Isovolumic contraction stage. 

✓ Maximum ventricular emptying. 

✓ Minimal ventricular drainage. 

In the first stage, intraventricular pressure 

increases with myocardial traction. When 

intraventricular pressure exceeds aortic 

pressure and the aortic valve opens and maximal 

ventricular emptying occurs [59-61]. After 

draining the blood into the aorta, the 

intraventricular pressure decreases to the point 

of minimal ventricular emptying or 

protodiastole. 

 

8- Cardiac output 

 The amount of blood drained from the left 

ventricle into the aorta per minute is called 

cardiac output.  

Co = SVxHR 

✓ Co: Cardiac output. 

✓ SV: Impact volume. 

✓ HR: Heart rate per minute [62]. 

 

9- Impact volume 

The amount of blood that comes out of the 

ventricle during each contraction. The normal 

value of the impact volume is about 70 ml. The 

heart rate is 60-80 beats per minute and the 

average heart output of a person is about 5 liters. 

During exercise, cardiac output increases to 20 

to 25 liters per minute. Cardiac output is affected 

by heart rate and stroke volume. On the other 
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hand, people with different bodies have different 

cardiac output, so you can use another formula 

in which the cardiac output is measured relative 

to the level of the whole body [63-65]. 

 

10- Cardiac index 

 Indicates cardiac output. It is obtained by 

dividing the cardiac output (in liters per minute) 

by the body surface (in square meters) [66-68].  

 

11- End-diastolic volume (EDV)  

At the end of diastole, each ventricle places 

about 120 cc of blood in the blood, this volume 

of work is called end-diastolic volume (EDV). 

The ventricle empties 2.3 of this volume during 

systole [69-71]. This fraction of blood that leaves 

the ventricle due to contraction is called the 

discharge fraction, and 1/3 of the blood 

remaining in the ventricle after contraction is 

called the residual volume. 

SV = EDV-ESV 

✓ SV: Impact volume. 

✓ EDV: end volume of diastole. 

✓ ESV: systolic end volume [72]. 

 

12- Factors controlling stroke volume 

Three factors can affect stroke volume and 

therefore cardiac output, which are: 

A) Preload: is the amount of elongation of 

myocardial fibers as a result of the return of 

venous blood back to the heart before systole. 

The greater the elongation, the greater the 

contraction of the heart [73-75]. (Frank Starling 

Law). Preload has a direct effect on impact 

volume. Preload is reduced by reducing the 

amount of blood returned to the heart [76]. 

 

B) Back load: The amount of pressure against 

which the left ventricle must pump blood out 

during systole. Diuretics, vasodilators, blood 

loss due to excessive sweating, vomiting, or 

diarrhea because the myocardial fibers to 

stretch, and the contractile force must be greater 

for the ventricle to drain its blood [77-79]. The 

higher the load, the smaller the impact volume. 

Causes of increased load are: narrowing of 

peripheral arteries, decreased myocardial 

contractile force, and decreased myocardial 

fiber elongation, increased blood pressure [80]. 

The relationship between afterload and volume 

is inverse. In arterial expansion, the impact 

volume increases due to reduced vascular 

resistance [81-83]. Systemic pressure resistance 

to left ventricular emptying is called systemic 

vascular resistance.  

 

C) Contraction: is the force produced by the 

myocardium in contraction, sympathetic effects 

and some drugs such as digital increase this 

force. Heart cells, catecholamines, hypoxia and 

acidosis reduce this ability of the heart to 

contract [84]. 

 

Hemodynamic study 

✓ Central venous pressure (CVP) 

assessment. 

✓ Evaluation of pulmonary artery 

pulmonary capillary wedge pressure. 

✓ Measurement of cardiac output. 

✓ Measuring arterial pressure 

aggressively [85]. 

✓  

CVP measurement 

Central venous pressure, right atrial pressure 

and indirectly changes in right ventricular 

pressure and venous return to the right heart 

are measured [86-88].  

 

Effective factors in CVP 

Circulating blood volume, cardiac contractility 

and peripheral vasoconstriction ability [89]. 

✓ CVP is the best measure of circulating 

blood volume and the adequacy of 

venous blood return to the heart. 

✓ Control of central venous pressure is 

valuable if it is measured at intervals and 

is consistent with the patient's clinical 

symptoms. A change in the CVP process 
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is much more valuable than high fixed 

values. 

✓ CVP is a very late sign for HF. 

 

Complications of CVP increase 

The most common complications of CVP 

increase are: volume increase, sepsis, 

pulmonary embolism, air embolism, phlebitis, 

and dysrhythmia. 

✓ The CVP catheter can be used for drug 

injection, serum uptake, and TPN due to 

the catheter's proximity to the central 

circulation. 

✓ The normal amount of CVP is 2-10 cm of 

water. 

✓ CVP measurement requires CVP 

placement through the central vein, 

which is sent through the basilica or 

jugular vein and, most often, the 

subclavian catheter into the superior 

vena cava or right atrium. 

✓ To accurately measure CVP, the zero-

manometer ruler must be level with the 

right atrium, and the right atrium is 

approximately in the fourth intercostal 

space, using the phlebostatic axis. 

✓ Phleb and static axes are located at the 

intersection of two standard lines: 

A) The line where the fourth intercostal space is 

drawn from the side of the sternum to the side 

and armpits [90]. 

B) A line between the anterior and posterior 

walls of the chest surface [91]. 

 

Evaluation of pulmonary artery pressure and 

pulmonary capillary pressure 

Pulmonary artery pressure control is an 

important tool in critical care. To evaluate left 

ventricular function and diagnose shock-

inducing action, the patient's response to 

medical therapies (such as fluid therapy or 

vasoconstrictors) is used. Pulmonary catheters 

are available in different models. The type of 

catheter is selected based on its ability, which 

includes heart rate [92-94], oxygen 

measurement, measurement of cardiac output, 

or capabilities [95]. 

Note: If the pulmonary catheter is placed in the 

correct position, CVP right atrial pressure, 

systolic pressure and diastolic artery, 

pulmonary artery and mean pulmonary 

pressure and capillary network wedge pressure 

can be measured. When a special thermal 

catheter is used, cardiac output, osmotic 

vascular resistance, and pulmonary vascular 

resistance can be measured [96]. 

 

Conclusion 

In order for the heart muscle to contract 

effectively, it needs enough blood flow that the 

coronary arteries carry oxygen and blood to this 

muscle. Is one of the essential methods, 

especially before coronary artery bypass graft 

surgery? In this method, a contrast agent with a 

pad base is injected into a cavity of the heart or 

its arteries manually or automatically. It is 

usually done with a heart catheter. This common 

procedure involves selectively injecting the 

necessary substances into the coronary arteries. 

The tip of the counter is placed under 

fluoroscopy at the site of the left or right 

coronary arteries. After the contrast agent is 

injected, radiographic images are taken several 

times. This method is used to diagnose coronary 

artery stenosis, congenital anomalies of the 

coronary artery, coronary artery fistulas, and 

open coronary artery bypass grafts. 
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