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Standard Kompetensi Dokter (konsil Standard Kompetensi Dokter (konsil 
K d k I d i )K d k I d i )Kedokteran Indonesia)Kedokteran Indonesia)

Level of expected ability :Level of expected ability :Level of expected ability :Level of expected ability :

Level 1 = mengetahui dan menjelaskanLevel 1 = mengetahui dan menjelaskan

Level 2 = pernah melihat atau pernah    Level 2 = pernah melihat atau pernah    
didemonstrasikandidemonstrasikandidemonstrasikandidemonstrasikan

Level 3 = pernah melakukan atau pernah  Level 3 = pernah melakukan atau pernah  
menerapkan dibawah supervisimenerapkan dibawah supervisi

Level 4 = mampu melakukan secara mandiriLevel 4 = mampu melakukan secara mandiri

2



DIAGNOSTIC TOOLS IN CARDIOVASCULAR DIAGNOSTIC TOOLS IN CARDIOVASCULAR 
EXAMINATIONEXAMINATION

1.1. History of IllnessHistory of Illness
2.2. Physical ExaminationPhysical Examination

EKG  El t diEKG  El t di3.3. EKG or ElectrocardiogramEKG or Electrocardiogram
4.4. Chest xChest x--rayray
5.5. EchocardiogramEchocardiogram & & TEE or TransEsophageal EchoTEE or TransEsophageal Echo
6.6. Stress TestStress Test ::

1.1. Treadmill Treadmill –– Ergocycle Stress TestErgocycle Stress Test
22 Isotope Stress TestIsotope Stress Test2.2. Isotope Stress TestIsotope Stress Test
3.3. Chemical Stress TestChemical Stress Test
4.4. Echo Stress TestEcho Stress Test
Tilt T bl  T tTilt T bl  T t7.7. Tilt Table TestTilt Table Test

8.8. Holter MonitorHolter Monitor
9.9. Cardiac Catheterization & AngiographyCardiac Catheterization & Angiography
10.10. EtcEtc
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1. History of Illness1. History of Illness

1.1. Chief or predominat complaint :Chief or predominat complaint :chest pain, shortness ofchest pain, shortness of1.1. Chief  or predominat complaint :Chief  or predominat complaint :chest pain, shortness of  chest pain, shortness of  
breath, dizziness, blackout spells, palpitations weakness, swelling breath, dizziness, blackout spells, palpitations weakness, swelling 
of  the legs, etcof  the legs, etc

2.2. Other heart related complaint :Other heart related complaint :shortness of  breath, shortness of  breath, 
i di i k i ii di i k i isweating, dizziness, weakness, nausea, vomiting, etc.sweating, dizziness, weakness, nausea, vomiting, etc.

33 Past history :Past history : questions about diseases such as diabetes highquestions about diseases such as diabetes high3.3. Past history :  Past history :  questions about diseases such as diabetes, high questions about diseases such as diabetes, high 
blood pressure, elevated cholesterol levels, prior surgery, asthma, blood pressure, elevated cholesterol levels, prior surgery, asthma, 
stroke, cancer, allergies, etc. The presence of  diabetes, high blood stroke, cancer, allergies, etc. The presence of  diabetes, high blood g p f gg p f g
pressure and high cholesterol is known to increase the risk of  heart pressure and high cholesterol is known to increase the risk of  heart 
disease.disease. 4



1. History of Illness (continued)1. History of Illness (continued)

4.4. Family history : Family history : certain cardiac illnesses such as coronary certain cardiac illnesses such as coronary 
artery disease and high blood pressure may occur in more than artery disease and high blood pressure may occur in more than 
one member of a family. one member of a family. 

5.5. Social history : Social history : Information about smoking, drinking and Information about smoking, drinking and 
caffeine can provoke irregular heartbeats. caffeine can provoke irregular heartbeats. 

6.6. Review of system : Review of system : This is a "laundry list" of symptoms This is a "laundry list" of symptoms 
l d f h b dl d f h b drelated to various organs of the body related to various organs of the body 
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2. Physical Examination :2. Physical Examination :

1.1. InspectionInspection : : The physician inspects or looks at different parts of The physician inspects or looks at different parts of 
the patient's body.the patient's body.

2.2. Palpation or "handsPalpation or "hands--on" examinationon" examination : : During During 
palpation, the physician uses his or hands to examine the patient. palpation, the physician uses his or hands to examine the patient. 
The physician can feel the heart beat and diagnose enlargement.The physician can feel the heart beat and diagnose enlargement.The physician can feel the heart beat and diagnose enlargement. The physician can feel the heart beat and diagnose enlargement. 
Loud heart murmurs may also be felt without the use of a Loud heart murmurs may also be felt without the use of a 
stethoscope. This is known as a "thrill."stethoscope. This is known as a "thrill."

InspectionInspection
Palpation or Palpation or 
"hands"hands--on" on" 
examinationexamination
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2. Physical Examination (continued)2. Physical Examination (continued)

3.3. Percussion or "tapping" examinationPercussion or "tapping" examination :: Hollow andHollow and3.3. Percussion or tapping  examinationPercussion or tapping  examination : : Hollow and Hollow and 
solid areas generate different vibrations, the physician uses this solid areas generate different vibrations, the physician uses this 
technique to measure the size of various organs (heart, liver, etc.).technique to measure the size of various organs (heart, liver, etc.).
Percussion is also used to diagnose fluid in the abdominal andPercussion is also used to diagnose fluid in the abdominal andPercussion is also used to diagnose fluid in the abdominal and Percussion is also used to diagnose fluid in the abdominal and 
chest cavities chest cavities 

4.4. Auscultation or use of stethoscopeAuscultation or use of stethoscope : : During During 
lt ti th ph i i li t t th p ti t' h t b tlt ti th ph i i li t t th p ti t' h t b tauscultation, the physician listens to the patient's heart beat, auscultation, the physician listens to the patient's heart beat, 

lungs and blood vessels of the neck and groin. Certain lungs and blood vessels of the neck and groin. Certain 
characteristics of the murmur and other portions of the characteristics of the murmur and other portions of the 

h l h h d hh l h h d hexamination help the physician diagnose specific forms of heart examination help the physician diagnose specific forms of heart 
diseasesdiseases

Percussion or Percussion or 
"tapping" "tapping" 

i tii ti
Auscultation or Auscultation or 

ffexaminationexamination use of  use of  
stethoscopestethoscope
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3. ECG or EKG or Electrocardiogram :3. ECG or EKG or Electrocardiogram :3. ECG or EKG or Electrocardiogram :3. ECG or EKG or Electrocardiogram :
The EKG can provide important information about the The EKG can provide important information about the 
patient's patient's heart rhythmheart rhythm, a , a previous heart attack (MCI)previous heart attack (MCI), , 
increased increased thickness of heart musclethickness of heart muscle, signs of decreased , signs of decreased 
oxygen delivery to the heart oxygen delivery to the heart (Ischaemic)(Ischaemic) , and problems , and problems 
with with disturbance conduction of the electrical current from disturbance conduction of the electrical current from 
one portion of the heart to anotherone portion of the heart to another, , electrolyte in the bloodelectrolyte in the blood, , 
effect some drugs to the hearteffect some drugs to the heart etcetc
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Resting ECG (Electrocardiogram)Resting ECG (Electrocardiogram)

Heart’s electrical activity is recorded Heart’s electrical activity is recorded 
as wave line on paperas wave line on paperas wave line on paperas wave line on paper

Detect abnormalities in the heart :Detect abnormalities in the heart :

Arrhythmias (abnormal rhythm)Arrhythmias (abnormal rhythm)y ( y )y ( y )

Myocardial ischaemie Myocardial ischaemie –– Infarct (acute or old)Infarct (acute or old)

Conduction disturbances (block)Conduction disturbances (block)( )( )

Hypertrophy (atrial , ventricle)Hypertrophy (atrial , ventricle)



4. Chest x4. Chest x--rayray

A Ch tA Ch t r ir iA Chest xA Chest x--ray is ray is 
very valuable in very valuable in 
answering the following questions:answering the following questions:g g qg g q
Is the Is the heart enlarged or normal? heart enlarged or normal? 
Are there Are there signs of heart failure and fluid overloadsigns of heart failure and fluid overload? ? 
Does the patient have Does the patient have pneumonia or a collapsed pneumonia or a collapsed 
lung? lung? 
Is there evidence ofIs there evidence of emphysema?emphysema?Is there evidence of Is there evidence of emphysema?emphysema?
Is there a Is there a tumor in the lungtumor in the lung that could represent that could represent 
cancer?cancer?
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Chest X rayChest X rayC est ayC est ay
Shadows lung and heartShadows lung and heartgg

Artery knob : Aorta (elongation, dilatation), Artery knob : Aorta (elongation, dilatation), 

Po Artery (prominent).Po Artery (prominent).

Vascular : Phletora (hypervascularization), Vascular : Phletora (hypervascularization), 

Oligemie (hypovascularization).Oligemie (hypovascularization).

Venous congestion.Venous congestion.

H t l t ( di l )H t l t ( di l ) CT ti > 50 %CT ti > 50 %Heart : enlargement (cardiomegaly)Heart : enlargement (cardiomegaly)-- CT ratio > 50 %.CT ratio > 50 %.



A h fi di fA h fi di f

4. Chest x-ray (continued)

Are there findings of an Are there findings of an aneurysm aneurysm 
involving the aortainvolving the aorta (the major blood (the major blood 
vessel that arises from the heart andvessel that arises from the heart andvessel that arises from the heart and vessel that arises from the heart and 
supplies oxygenated blood to the supplies oxygenated blood to the 
body)? body)? 
Is there Is there fluid in the sacfluid in the sac that surrounds that surrounds 
the lung?the lung?
I hI h f i d h di hf i d h di hIs there Is there free air under the diaphragmfree air under the diaphragm
(the partition that separates the chest (the partition that separates the chest 
from the abdomen) to suggest a holefrom the abdomen) to suggest a holefrom the abdomen) to suggest a hole from the abdomen) to suggest a hole 
in the bowel wall?in the bowel wall?
Are there changes of Are there changes of bronchitis or bronchitis or 
emphysema.emphysema.
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Echocardiogram (ultrasound)Echocardiogram (ultrasound)
(t th l t h l)(t th l t h l)(transthoracal , transesophageal) (transthoracal , transesophageal) 

2 Dimension2 Dimension
3 Dimension 3 Dimension 
M modeM mode
Colour Doppler Colour Doppler 

13



EchocardiogramEchocardiogram
Evaluate :Evaluate :

Chamber dimensionChamber dimension
Wall or septal thicknessWall or septal thicknesspp
Wall motionWall motion
Valves (stenosis regurgitation)Valves (stenosis regurgitation)Valves (stenosis , regurgitation)Valves (stenosis , regurgitation)
Defect or shuntDefect or shunt
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5. Echocardiogram5. Echocardiogram
Echocardiogram :Echocardiogram :

Trans Thoracal Echocardiogram (Trans Thoracal Echocardiogram (TTETTE))Trans Thoracal Echocardiogram (Trans Thoracal Echocardiogram (TTETTE))
Trans Esophageal Echocardiogram (Trans Esophageal Echocardiogram (TEETEE))
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5. Echocardiogram (continued)5. Echocardiogram (continued)

Echocardiogram is a test in which ultrasound is used to Echocardiogram is a test in which ultrasound is used to gg
examine the heart. examine the heart. 
MM--mode echo that allows accurate measurement of the mode echo that allows accurate measurement of the 

bbheart chambers heart chambers 
22--D Echo evaluates the size, thickness and movement D Echo evaluates the size, thickness and movement 
of heart structures (chambers valves etc )of heart structures (chambers valves etc )of heart structures (chambers, valves, etc.). of heart structures (chambers, valves, etc.). 
Doppler examination, the ultrasound beams will Doppler examination, the ultrasound beams will 
evaluate the flow of blood as it makes it way though evaluate the flow of blood as it makes it way though y gy g
and out of the heart. and out of the heart. 
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5. Echocardiogram (continued)5. Echocardiogram (continued)

2 D-TTE

M - Mode
18



Color Doppler

5. Echocardiogram (continued)5. Echocardiogram (continued)

Color Doppler

Doppler flowpp
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What information does EchocardiographyWhat information does Echocardiography

Echocardiogram (continued)Echocardiogram (continued)

What information does Echocardiography What information does Echocardiography 

and Doppler provide?and Doppler provide?
Size of the chambersSize of the chambers : the dimension or volume of the cavity and the : the dimension or volume of the cavity and the yy
thickness of the walls. thickness of the walls. 
Pumping functionPumping function : . This measure is known as an ejection fraction or : . This measure is known as an ejection fraction or 
EFEFEF EF 
Valve Function : Valve Function : identifies the structure, thickness and movement of identifies the structure, thickness and movement of 
each heart valve. each heart valve. 
Volume statusVolume status : The inferior vena cava is distended or increased in size : The inferior vena cava is distended or increased in size 
in patients with heart failure and reduced in caliber when the blood in patients with heart failure and reduced in caliber when the blood 
volume is reduced.volume is reduced.
Other UsesOther Uses : diagnosis of effusi pericard, congenital heart diseases, : diagnosis of effusi pericard, congenital heart diseases, 
blood clots or tumors within the heart, active infection of the heart blood clots or tumors within the heart, active infection of the heart 
valves, abnormal elevation of pressure within the lungs, etc.  valves, abnormal elevation of pressure within the lungs, etc.  va ves, ab o a e evat o o p essu e w th the u gs, etc.va ves, ab o a e evat o o p essu e w th the u gs, etc.

20



TEE or Trans Esophageal EchoTEE or Trans Esophageal EchoTEE or Trans Esophageal EchoTEE or Trans Esophageal Echo

2 D-TEE

the echo transducer is placed in the esophagus and 
the esophagus location sits behind the heart
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How is a a TEE performed?How is a a TEE performed?

The patient is made to lie on the left side. The patient is made to lie on the left side. 
A sedative is given through an intravenous (IV) line to help in A sedative is given through an intravenous (IV) line to help in 

l til tirelaxation relaxation 
The throat is sprayed with an anesthetic to "numb" it.The throat is sprayed with an anesthetic to "numb" it.
The patient begins to swallow the tube and the procedure The patient begins to swallow the tube and the procedure 
b ib ibegins begins 
By rotating and moving the tip of the transducer, the physician By rotating and moving the tip of the transducer, the physician 
can examine the heart from several different angles. can examine the heart from several different angles. 
The heart rate, blood pressure and breathing are monitored The heart rate, blood pressure and breathing are monitored 
during the procedure. during the procedure. 
Oxygen is given as a preventive measure and suction is used, as Oxygen is given as a preventive measure and suction is used, as 
needed. needed. 
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How is a a TEE performed? How is a a TEE performed? 
(continued)(continued)

After the procedure driving is not allowed for 12 hoursAfter the procedure driving is not allowed for 12 hoursAfter the procedure, driving is not allowed for 12 hours After the procedure, driving is not allowed for 12 hours 
(because of the use of sedatives). (because of the use of sedatives). 

Eating and drinking should be avoided for at least twoEating and drinking should be avoided for at least twoEating and drinking should be avoided for at least two Eating and drinking should be avoided for at least two 
hours because the throat will still be numb and the food or hours because the throat will still be numb and the food or 
drink could be aspirated into the lungs. drink could be aspirated into the lungs. 

Hot food and drinks should not be used for about 24 hours. Hot food and drinks should not be used for about 24 hours. 

Th h b d h l b dTh h b d h l b dThe throat may be sore and throat lozenges can be used The throat may be sore and throat lozenges can be used 
after two hours of the procedure. after two hours of the procedure. 

The complication is unusual to experience bleeding, The complication is unusual to experience bleeding, 
persistent pain or fever.   persistent pain or fever.   
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Preparing patient for the TEE procedure :
• Do not eat or drink for six hours. This will minimize the risk  
of vomiting and aspirating during the procedure. 

• Medications prescribed by your doctor may be taken with 
sips of water, if you are not instructed to hold them. 

• Arrange for a drive home if the procedure is performed on 
an outpatient basis.

• Be sure to notify the doctor or nurse if you have any 
allergies, or if you have any difficulty in swallowing orallergies, or if you have any difficulty in swallowing or 
problems with your mouth, esophagus or  stomach.

Dentures should be removed• Dentures should be removed. 
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• The actual procedure usually lasts 10 to 30 minutes. The 
remainder of the time is spent in preparation and observation.

• TEE is a relatively common procedure and considered to be fairly 
f B thi bl b l l h t h thsafe. Breathing problems, abnormal or slow heart rhythm, 

reaction to the sedative and minor bleeding 

• The physician can usually provide the results immediately after• The physician can usually provide the results immediately after 
the procedure. 

• TEE is extremely useful in detecting blood clots, masses andTEE is extremely useful in detecting blood clots, masses and 
tumors that are located inside the heart. 

• TEE can also gauge the severity of certain valve problems and g g y p
help detect infection of heart valves, certain congenital heart 
diseases and dissection of the aorta 

• The procedure may detect the clot inside the left atrium.
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6. Stress Test6. Stress Test

1.1. Treadmill Stress TestTreadmill Stress Test–– Ergocycle Stress TestErgocycle Stress Test
2.2. Isotope Stress TestIsotope Stress Test
3.3. Chemical Stress TestChemical Stress Test
4.4. Echo Stress TestEcho Stress Test
How does a Regular Stress Test Work?How does a Regular Stress Test Work? Patients with coronary artery Patients with coronary artery 
blockages may have minimal symptoms and an unremarkable or unchanged blockages may have minimal symptoms and an unremarkable or unchanged 
EKG while at rest. EKG while at rest. 
The symptoms and signs of heart disease may become unmasked by exposing the The symptoms and signs of heart disease may become unmasked by exposing the 
heart to the stress of exercise. heart to the stress of exercise. 
During exercise, healthy coronary arteries dilate than an artery that has a During exercise, healthy coronary arteries dilate than an artery that has a 
bl kbl kblockage. blockage. 
This unequal dilation causes more blood to be delivered to heart muscle supplied This unequal dilation causes more blood to be delivered to heart muscle supplied 
by the normal artery. by the normal artery. 
In contrast, narrowed arteries end up supplying reduced flow to it's area of In contrast, narrowed arteries end up supplying reduced flow to it's area of , p pp y g, p pp y g
distribution. distribution. 
This reduced flow causes the involved muscle to "starve" during exercise. The This reduced flow causes the involved muscle to "starve" during exercise. The 
"starvation" may produce symptoms (like chest discomfort or inappropriate "starvation" may produce symptoms (like chest discomfort or inappropriate 
shortness of breath) and the EKG may produce characteristic abnormalitiesshortness of breath) and the EKG may produce characteristic abnormalitiesshortness of breath), and the EKG may produce characteristic abnormalities. shortness of breath), and the EKG may produce characteristic abnormalities. 
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Treadmill (exercise) Treadmill (exercise) 
testtest

Exercise or physical stress increase heart rate and Exercise or physical stress increase heart rate and 
blood pressure : observe blood pressure : observe 

Electrical abnormalities (arrhythmia)Electrical abnormalities (arrhythmia)( y )( y )
Symptom angina or dyspnoeSymptom angina or dyspnoe
ECG changes such as ST segment depression orECG changes such as ST segment depression orECG changes such as ST segment depression or ECG changes such as ST segment depression or 

elevationelevation
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A l i id d i h f ll iA l i id d i h f ll i

6. Stress Test6. Stress Test

A regular stress test is considered in the following A regular stress test is considered in the following 
circumstances:circumstances:

Patients with symptoms or signs that are suggestive of Patients with symptoms or signs that are suggestive of 
coronary artery diseases (CAD). coronary artery diseases (CAD). y y ( )y y ( )
Patients with significant risk factors for CAD. Patients with significant risk factors for CAD. 
To evaluate exercise tolerance when patients have To evaluate exercise tolerance when patients have 

l i d f i d h f b hl i d f i d h f b hunexplained fatigue and shortness of breath. unexplained fatigue and shortness of breath. 
To evaluate blood pressure response to exercise in To evaluate blood pressure response to exercise in 
patients with borderline hypertension. patients with borderline hypertension. pa e s w bo de e ype e s o .pa e s w bo de e ype e s o .
To look for exerciseTo look for exercise--induced serious irregular heart induced serious irregular heart 
beats. beats. 
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How is a Regular Treadmill Stress Test Performed?How is a Regular Treadmill Stress Test Performed?

Treadmill Stress Test

How is a Regular Treadmill Stress Test Performed?How is a Regular Treadmill Stress Test Performed?

The patient is brought to the exercise laboratory where the heart The patient is brought to the exercise laboratory where the heart p g yp g y
rate and blood pressure are recorded at rest rate and blood pressure are recorded at rest 
Sticky electrodes are attached to the chest, shoulders and hips Sticky electrodes are attached to the chest, shoulders and hips 
and connected to the EKG portion of the Stress test machineand connected to the EKG portion of the Stress test machine
A 12A 12--lead EKG is recorded on paper.lead EKG is recorded on paper.
Th d ill i h d l i l l "Th d ill i h d l i l l " ""The treadmill is then started at a relatively slow "warmThe treadmill is then started at a relatively slow "warm--up" up" 
speed. The treadmill speed and it's slope or inclination are speed. The treadmill speed and it's slope or inclination are 
increased every three minutes  increased every three minutes  yy
The patient's blood pressure is usually recorded during the The patient's blood pressure is usually recorded during the 
second minute of each Stage. second minute of each Stage. 
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The physician pays particular attention to the The physician pays particular attention to the 
heart rate, blood pressure, changes in the heart rate, blood pressure, changes in the 
EKG pattern irregular heart rhythm and theEKG pattern irregular heart rhythm and the

Treadmill Stress TestTreadmill Stress Test

EKG pattern, irregular heart rhythm, and the EKG pattern, irregular heart rhythm, and the 
patient's appearance and symptoms. patient's appearance and symptoms. 
The treadmill is stopped when the patient The treadmill is stopped when the patient 
achieves a target heart rate (this is 85% of the achieves a target heart rate (this is 85% of the c v s g ( s s 5%c v s g ( s s 5%
maximal heart rate predicted for the patient's maximal heart rate predicted for the patient's 
age). age). 
The test may be stopped prior to achievement The test may be stopped prior to achievement y pp py pp p
of the target heart rate if the patient develops of the target heart rate if the patient develops 
significant chest discomfort, shortness of significant chest discomfort, shortness of 
breath, dizziness, unsteady gait, etc., or if the breath, dizziness, unsteady gait, etc., or if the 
EKG h l i h iEKG h l i h iEKG shows alarming changes or serious EKG shows alarming changes or serious 
irregular heart beats. irregular heart beats. 
It may also be stopped if the blood pressure It may also be stopped if the blood pressure 
(BP) i f ll b d pt bl li it(BP) i f ll b d pt bl li it(BP) rises or falls beyond acceptable limits. (BP) rises or falls beyond acceptable limits. 
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Preparing for the Regular Stress Test:Preparing for the Regular Stress Test:
The following recommendations are for all types of cardiac stressThe following recommendations are for all types of cardiac stress

Treadmill Stress TestTreadmill Stress Test

The following recommendations are for all types of cardiac stress The following recommendations are for all types of cardiac stress 
tests:tests:
Do not eat or drink for three hours prior to the procedure. This Do not eat or drink for three hours prior to the procedure. This 
reduces the likelihood of nausea that may accompany strenuousreduces the likelihood of nausea that may accompany strenuousreduces the likelihood of nausea that may accompany strenuous reduces the likelihood of nausea that may accompany strenuous 
exercise after a heavy meal. Diabetics, particularly those who use exercise after a heavy meal. Diabetics, particularly those who use 
insulin, will need special instructions from the physician's office. insulin, will need special instructions from the physician's office. 
Specific heart medicines may need to be stopped one or two days Specific heart medicines may need to be stopped one or two days p y pp yp y pp y
prior to the test. Such instructions are generally provided when the prior to the test. Such instructions are generally provided when the 
test is scheduled. test is scheduled. 
Wear comfortable clothing and shoes that are suitable for exercise. Wear comfortable clothing and shoes that are suitable for exercise. gg
An explanation of the test is provided and the patient is asked to An explanation of the test is provided and the patient is asked to 
sign a consent form. sign a consent form. 
How long does the entire test take? A patient should allowHow long does the entire test take? A patient should allowHow long does the entire test take? A patient should allow How long does the entire test take? A patient should allow 
approximately one hour for the entire test, including the approximately one hour for the entire test, including the 
preparation.preparation.
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How safe is a Regular Treadmill Stress Test?How safe is a Regular Treadmill Stress Test? TheThe

Treadmill Stress TestTreadmill Stress Test

How safe is a Regular Treadmill Stress Test?How safe is a Regular Treadmill Stress Test? The The 
risk of the stress portion of the test is very small risk of the stress portion of the test is very small 

What is the reliability of a Regular Stress TestWhat is the reliability of a Regular Stress Test ?? The The 
accuracy is lower (about 50%) when patients have narrowing in a accuracy is lower (about 50%) when patients have narrowing in a 
single coronary artery or higher (greater than 80%) when all three single coronary artery or higher (greater than 80%) when all three g y y g (g )g y y g (g )
major arteries are involved. major arteries are involved. 

Approximately 10% of patients may have a "falseApproximately 10% of patients may have a "false positive" testpositive" testApproximately 10% of patients may have a falseApproximately 10% of patients may have a false--positive  test positive  test 
(when the result is falsely abnormal in a patient without coronary (when the result is falsely abnormal in a patient without coronary 
artery disease).artery disease).
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Stress Test IntroStress Test Intro

Patients with coronary artery blockages may have minimal Patients with coronary artery blockages may have minimal y y g yy y g y
symptoms and an unremarkable or unchanged EKG while at symptoms and an unremarkable or unchanged EKG while at 
rest. rest. 
Th h b d b h i i iTh h b d b h i i iThe heart may be stressed by having a patient exercise on a The heart may be stressed by having a patient exercise on a 
treadmill or a stationary bicycle. If the patient is unable to treadmill or a stationary bicycle. If the patient is unable to 
exercise secondary to physical limitations such as severe arthritis, exercise secondary to physical limitations such as severe arthritis, 
artificial limbs, generalized weakness, paralysis, unsteady gait, artificial limbs, generalized weakness, paralysis, unsteady gait, 
etc., the physician may choose a pharmacological or chemical etc., the physician may choose a pharmacological or chemical 
form of testform of testform of test. form of test. 
In the latter case, a medication is given intravenously to perform In the latter case, a medication is given intravenously to perform 
a nearly comparable degree of cardiac stress. a nearly comparable degree of cardiac stress. 
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Stress testing, particularly those employing exercise,help reveal Stress testing, particularly those employing exercise,help reveal 
h f ll ih f ll i

Stress Test IntroStress Test Intro

the following : the following : 
The length of exercise demonstrates physical tolerance and The length of exercise demonstrates physical tolerance and 
conditioning. conditioning. gg
Extreme and inappropriate shortness of breath, chest discomfort, Extreme and inappropriate shortness of breath, chest discomfort, 
dizziness and unexpected weakness may suggest underlying heart dizziness and unexpected weakness may suggest underlying heart 
diseasediseasedisease. disease. 
The blood pressure is recorded at intervals during stress. It may be The blood pressure is recorded at intervals during stress. It may be 
checked more frequently if the patient's blood pressure response to checked more frequently if the patient's blood pressure response to 

r i i bn rm lr i i bn rm lexercise is abnormal.exercise is abnormal.
High blood pressure during exercise may provide an early clue or High blood pressure during exercise may provide an early clue or 
indication about this problem. (Normally, the blood pressure may rise indication about this problem. (Normally, the blood pressure may rise 

//up to up to <<200 / 200 / <<90 mm Hg during extreme or peak exercise). Patients 90 mm Hg during extreme or peak exercise). Patients 
with inadequately controlled  high blood pressure usually display high with inadequately controlled  high blood pressure usually display high 
diastolic readings during exercise. diastolic readings during exercise. 
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Stress Test IntroStress Test Intro

• A drop in blood pressure during exercise may indicate heart  
disease. 

• Exercise may provoke arrhythmias or irregular heart rhythm• Exercise may provoke arrhythmias or irregular heart rhythm 
which may not be seen at rest and may or may not point to 
heart disease. 

• The EKG is constantly monitored during exercise and 
recorded on paper at intervals and compared to the EKG 
obtained at rest. Changes in the ST segment and T waves g g
may indicate heart disease. 
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Stress Test IntroStress Test Intro

PREPARATION:
1 D t t th h b f th t t1. Do not eat three hours before the test.
2. Diabetics patient will need special instructions about the use and dose 

of insulin.  
3 Wear comfortable clothes and walking shoes or sneakers that would3. Wear comfortable clothes and walking shoes or sneakers that would 

be suitable for exercise.
4.4. TThe RESTING EKG and serves as a baseline. 
5. The physician will pay particular attention to changes in the pattern of5. The physician will pay particular attention to changes in the pattern of 

the EKG (ST segments and T waves, heart rate, and the presence of an 
abnormal heart rhythm).

6. The patient target heart rate (based upon age) must be achieves a. It p g ( p g )
may be stopped early if the patient develops significant symptoms 
(chest pain, shortness of breath, weakness, leg fatigue, dizziness, 
serious irregular heart rhythm or marked elevation of blood pressure).39



Heart Scan and Cardiac nuclearHeart Scan and Cardiac nuclear

Heart scan : calcium score (atherosclerosis)Heart scan : calcium score (atherosclerosis)( )( )
Cardiac nuclear : evaluate viability heart muscle Cardiac nuclear : evaluate viability heart muscle 

(Thallium 201 test , Positron emission tomography(Thallium 201 test , Positron emission tomography(Thallium 201 test , Positron emission tomography (Thallium 201 test , Positron emission tomography 
(PET))(PET))





Isotope Stress Test Isotope Stress Test 
A k dA k dAn isotope stress test is also known as a nuclear, thallium, Cardiololite, An isotope stress test is also known as a nuclear, thallium, Cardiololite, 
Myoview or dual isotope stress test, Myoview or dual isotope stress test, 
During exercise, healthy coronary arteries dilate more than an artery that During exercise, healthy coronary arteries dilate more than an artery that 
has a blockagehas a blockagehas a blockage. has a blockage. 
In contrast, narrowed arteries end up supplying reduced flow to it's area In contrast, narrowed arteries end up supplying reduced flow to it's area 
of distribution. This reduced flow causes the involved muscle to "starve" of distribution. This reduced flow causes the involved muscle to "starve" 
during exercise. during exercise. gg
The "starvation" may produce symptoms like chest discomfort or The "starvation" may produce symptoms like chest discomfort or 
inappropriate shortness of breath, and EKG abnormalities. inappropriate shortness of breath, and EKG abnormalities. 
When a "perfusion tracer" (a nuclear isotope) is i.v., it is extracted by the When a "perfusion tracer" (a nuclear isotope) is i.v., it is extracted by the 
heart muscle in proportion to the flow of blood.heart muscle in proportion to the flow of blood.
The amount of tracer uptake helps differentiate normal muscle (which The amount of tracer uptake helps differentiate normal muscle (which 
receives more of the tracer) from the reduced uptake.receives more of the tracer) from the reduced uptake.
A l i f h i f h h ( k b i ) h lA l i f h i f h h ( k b i ) h lAnalysis of the images of the heart (taken by a scanning camera) can help Analysis of the images of the heart (taken by a scanning camera) can help 
identify the location, severity and extent of reduced blood flow to the identify the location, severity and extent of reduced blood flow to the 
heart. heart. 
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How is an Isotope or Nuclear Stress Test performed?How is an Isotope or Nuclear Stress Test performed?

The test is actually divided into three parts: A treadmill The test is actually divided into three parts: A treadmill y py p
stress test, imaging at rest, and imaging after exercise. stress test, imaging at rest, and imaging after exercise. 

The preparation for the test and the treadmill procedure is The preparation for the test and the treadmill procedure is 
d b d d dd b d d dsimilar to that described under the Regular Treadmill similar to that described under the Regular Treadmill 

Stress Test section. Stress Test section. 
In patients who are unable to complete a high level ofIn patients who are unable to complete a high level ofIn patients who are unable to complete a high level of In patients who are unable to complete a high level of 

exercise because of physical limitations, stress to the exercise because of physical limitations, stress to the 
heart is provided by pharmaceutical or chemical heart is provided by pharmaceutical or chemical 
stimulation.stimulation.

43



• Approximately one to 1 1/2 minutes prior to termination of exercise,  
the perfusion tracer or isotope is injected into the intravenous "plug" 
that had been placed in the forearm or hand. This is followed by a 
"flush" injection of saline to make sure that all of the tracer is 
pushed  into the blood circulation. 

• After a brief waiting phase (that allows the tracer to be taken up by  
the heart muscle) the patient is placed under a scanning camera.) p p g

• Two sets of isotope images are obtained. One at rest, and one 
following exercise 

• The patient needs to lay flat and still during the scanning period    p y g g p
which takes approximately 11 to 20 minutes, depending upon the 
type of scanning camera 

• The pictures or images are fed into a computer, which reconstructsThe pictures or images are fed into a computer, which reconstructs 
them as "slices" of a three dimensional heart. These slices are 
presented in three views (vertical long axis or VLA, horizontal long 
axis or HLA and short axis or SA)axis or HLA and short axis or SA). 
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Normal

Ischemia

Heart attackHeart attack
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Chemical Stress TestChemical Stress Test

How does an Isotope Stress Test Work?How does an Isotope Stress Test Work?
A chemical or pharmacological stress test combines an A chemical or pharmacological stress test combines an 
intravenous medication) with an imaging technique (isotope intravenous medication) with an imaging technique (isotope 
imaging or echocardiography to evaluate the LV. imaging or echocardiography to evaluate the LV. 
In these cases, the medication serves the purpose of increasing In these cases, the medication serves the purpose of increasing 
the heart load instead of using exercise. Stress causes normal the heart load instead of using exercise. Stress causes normal 
coronary arteries to dilate, while the blood flow in a blocked coronary arteries to dilate, while the blood flow in a blocked 

t i d d Thi d d bl d flt i d d Thi d d bl d flcoronary artery is reduced. This reduced blood flow may coronary artery is reduced. This reduced blood flow may 
decrease the movement of the affected wall (as seen by echo), or decrease the movement of the affected wall (as seen by echo), or 
have reduced isotope uptake in a nuclear scan. have reduced isotope uptake in a nuclear scan. 
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Agents that are commonly used in Agents that are commonly used in 
pharmacologic stress testing include pharmacologic stress testing include p g gp g g
dipyridamole, dobutamine and Adenosine dipyridamole, dobutamine and Adenosine 
(Trade name).(Trade name).( )( )

When is a Chemical Stress Test Performed? When is a Chemical Stress Test Performed? 
Treadmill stress testing is the test of choice when a Treadmill stress testing is the test of choice when a 
patient is able to exercise because of the physiologic patient is able to exercise because of the physiologic 
effect that exercise has on the blood pressure and heart effect that exercise has on the blood pressure and heart 
rate. rate. 
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Echo Stress TestEcho Stress TestEcho Stress TestEcho Stress Test
How is a Stress Echo performed?How is a Stress Echo performed?pp
A Stress Echo is also performed in patients who have disease A Stress Echo is also performed in patients who have disease 
involving the heart muscle or valve, or if a patient is having involving the heart muscle or valve, or if a patient is having 
inappropriate shortness of breath and a cardiac cause isinappropriate shortness of breath and a cardiac cause isinappropriate shortness of breath and a cardiac cause is inappropriate shortness of breath and a cardiac cause is 
suspected.suspected.
The procedure similar with stress test and evaluate by The procedure similar with stress test and evaluate by 
echocardiographyechocardiographyechocardiography.echocardiography.
The Echo examination is immediately repeated. Images are The Echo examination is immediately repeated. Images are 
stored and then played back by the computer. A video clip of stored and then played back by the computer. A video clip of 

l i l i f h i d i d dl i l i f h i d i d dmultiple views of the resting and exercise study are compared multiple views of the resting and exercise study are compared 
sideside--byby--side. They are analyzed by the physician. side. They are analyzed by the physician. 
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7. Tilt Table Test7. Tilt Table Test

What is a Tilt Test?What is a Tilt Test? A Tilt Table Test or TTT is widely used in making the A Tilt Table Test or TTT is widely used in making the 
di i f N ll M di t d S (NMS)di i f N ll M di t d S (NMS)diagnosis of Neurally Mediated Syncope (NMS).diagnosis of Neurally Mediated Syncope (NMS).
What is Neurally Mediated Syncope (NMS) and why do these patients What is Neurally Mediated Syncope (NMS) and why do these patients 
pass out?pass out?
These patients give a history of repeatedly having syncope over the course of These patients give a history of repeatedly having syncope over the course of 
several years. Some of these spells may be preceded by a hot sensation or several years. Some of these spells may be preceded by a hot sensation or 
nausea but many come on without any warning. The patient may fall to the nausea but many come on without any warning. The patient may fall to the 
ground and recover consciousness quickly and without any further problems. ground and recover consciousness quickly and without any further problems. 
The episodes of syncope may occur anywhere, while a blood specimen is The episodes of syncope may occur anywhere, while a blood specimen is 
being drawn, or while sitting quietly at home. The majority of the patients being drawn, or while sitting quietly at home. The majority of the patients 
never sustain serious injuries and the diagnosis may go undetected for never sustain serious injuries and the diagnosis may go undetected for 
decades. decades. 
The control of the HR and BP are under the domain of the sympathetic and The control of the HR and BP are under the domain of the sympathetic and y py p
parasympathetic nervous system. Normally, the sympathetic and parasympathetic nervous system. Normally, the sympathetic and 
parasympathetic nervous system work together in a very efficient and parasympathetic nervous system work together in a very efficient and 
cooperative manner. cooperative manner. 
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7. Tilt Table Test7. Tilt Table Test

How is the Tilt Test Performed?How is the Tilt Test Performed? The patient is hooked to an EKG machine and a The patient is hooked to an EKG machine and a 
BP monitor The HR and BP are constantly monitored during the procedure AnBP monitor The HR and BP are constantly monitored during the procedure AnBP monitor. The HR and BP are constantly monitored during the procedure. An BP monitor. The HR and BP are constantly monitored during the procedure. An 
intravenous (IV) line is placed in the arm. Large patches are also applied to the intravenous (IV) line is placed in the arm. Large patches are also applied to the 
patient's chest. patient's chest. 
These patches are connected to an external pacemaker and turned on if the patient's These patches are connected to an external pacemaker and turned on if the patient's 
HR slows down and does not pick right up (in the majority of cases the slow HR isHR slows down and does not pick right up (in the majority of cases the slow HR isHR slows down and does not pick right up (in the majority of cases the slow HR is HR slows down and does not pick right up (in the majority of cases the slow HR is 
transient and the external pacemaker is only a precautionary measure). transient and the external pacemaker is only a precautionary measure). 
The patient lays on a swivel table in a flat position. Safety straps are applied across the The patient lays on a swivel table in a flat position. Safety straps are applied across the 
chest and legs to hold the patient in place. chest and legs to hold the patient in place. 
Aft r bt i i th b li HR d BP th m t riz d t bl iAft r bt i i th b li HR d BP th m t riz d t bl i tilted up to an angletilted up to an angleAfter obtaining the baseline HR and BP, the motorized table is After obtaining the baseline HR and BP, the motorized table is tilted up to an angle tilted up to an angle 
of of 80 degrees80 degrees. This simulates going from a flat (supine) to a standing or upright . This simulates going from a flat (supine) to a standing or upright 
position. The change in position causes the HR and BP to rise and the patient's position. The change in position causes the HR and BP to rise and the patient's 
response is noted. Depending upon the physician and the protocol of a given response is noted. Depending upon the physician and the protocol of a given 
laboratory the duration of time spent in the supine and upright position can vary fromlaboratory the duration of time spent in the supine and upright position can vary fromlaboratory, the duration of time spent in the supine and upright position can vary from laboratory, the duration of time spent in the supine and upright position can vary from 
5 to 30 minutes.5 to 30 minutes.
If nothing happens, the table is returned to the flat position and an If nothing happens, the table is returned to the flat position and an intravenousintravenous infusion infusion 
of of isoproternolisoproternol (Trade name = (Trade name = IsuprelIsuprel) is started) is started. This medicine increases the HR and . This medicine increases the HR and 
BP Thi ff i i il h d d b l d li l ABP Thi ff i i il h d d b l d li l ABP. This effect is similar to that produced by our own natural adrenaline release. As BP. This effect is similar to that produced by our own natural adrenaline release. As 
you may have gathered, the test is now simulating what happens when the sympathetic you may have gathered, the test is now simulating what happens when the sympathetic 
nervous system is stimulated and the "accelerator" is pressed. The tilt table is then nervous system is stimulated and the "accelerator" is pressed. The tilt table is then 
raised back up to 80 degrees and the IV medication continued. raised back up to 80 degrees and the IV medication continued. 
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If  nothing happens, the table is returned to the flat position and an intravenous infusion of  isoproternol (Trade name = Isuprel) is started. g pp p p ( p )
This medicine increases the HR and BP. This effect is similar to that produced by our own natural adrenaline release. As you may have gathered, 
the test is now simulating what happens when the sympathetic nervous system is stimulated and the "accelerator" is pressed. The tilt table is then 
raised back up to 80 degrees and the IV medication continued. 

A stop clock in the room is used to keep track of  time. If  an abnormal result is not seen, the table is lowered and then raised back up after 
increasing the dose of  the IV medicine. In patients with NMS, the increase in HR and BP is usually sufficient to cause "panic in the back seat 

driver" (parasympathetic nervous system). When this happens, the HR, BP or both drop suddenly and dramatically as the 
parasympathetic system "slams the brake pedal.". The patient gets dizzy and passes out. Thus, TTT succeeds in simulating a real life situation and 
establishes the cause of  recurrent black out spells. With the above changes, the test is considered positive. The IV medicine is immediately 
stopped and the patient returned to the flat or supine position. Within a few seconds, the patient regains consciousness and both the HR and BP 
return to normal. The patient is observed for 10 to 20 minutes and then disconnected from the equipment.p q p

How to prepare for the Tilt test? Check with your physician to see if  any of  your medications need to be held. You should not eat or drink 
after midnight to reduce the risk of  nausea and vomiting during the test. Try and wear a blouse or shirt to expedite preparation for the test.
How long does the Tilt test take? The test generally takes a total of  1 1/2 hours. This includes preparation, the actual test and the recovery 
phase. Please make sure that somebody can drive you home after the test.
How safe is a Tilt test? The test is fairly safe, although it can be dramatic for the patient if  the test is positive and causes a black out spell. Not a 
very pleasant circumstance! However, the patient needs to recognize that this denotes a positive response and opens the door to the addition of  
extremely effective medications that may dramatically reduce or totally eliminate the patient's recurrent black out spells. In rare cases, the test may 
produce persistent abnormal heart rhythm and patients with coronary artery disease may occasionally experience lingering chest discomfort. 
Experienced staff  and equipment are on hand to handle these potential complications. 
What information is provided by the Tilt test? The tilt test helps to confirm the diagnosis of NMS This is extremely important because thereWhat information is provided by the Tilt test? The tilt test helps to confirm the diagnosis of  NMS. This is extremely important because there 
is effective treatment for the condition which can either totally eradicate or dramatically reduce the frequency and intensity of  symptoms 
(dizziness and black out spells). Recent research studies have also shown a correlation between chronic fatigue syndrome (CFS) and NMS. 
Treatment aimed at NMS has been shown to be beneficial in many patients with CFS (if  they have a positive tilt test). The use of beta-blockers is 
most commonly employed in the treatment of  NMS. The beta-blockers acts as a "governor" on a carburetor. The motor does not "rev up" as 
much (HR and BP does not increase drastically) and the back seat driver (parasympathetic system) remains calm and does not slam on the brakes. ( y) (p y p y )
Other drugs that have shown benefit include aminophylline, disopyramide and certain anti-depressants serotonin-uptake inhibitors).
How quickly will I get the results of  the Tilt Test? The tilt test results are generally provided to you as soon as it is completed. Changes in 
your medications, if  indicated by the results of  the test, may be discussed at the same time or during a subsequent office visit.
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8  Holter Monitor8  Holter Monitor8. Holter Monitor8. Holter Monitor

What is Holter Monitor?What is Holter Monitor? A Holter monitor is a continuous A Holter monitor is a continuous 
tape recording of a patient's EKG for 24 hours. Since it can be tape recording of a patient's EKG for 24 hours. Since it can be 
worn during the patient's regular daily activities, it helps the worn during the patient's regular daily activities, it helps the 
physician correlate symptoms of dizziness, palpitations (a physician correlate symptoms of dizziness, palpitations (a p y y p p p (p y y p p p (
sensation of fast or irregular heart rhythm) or black outs. Since sensation of fast or irregular heart rhythm) or black outs. Since 
the recording covers 24 hours, on a continuous basis, Holter the recording covers 24 hours, on a continuous basis, Holter 
monitoring is much more likely to detect an abnormal heart monitoring is much more likely to detect an abnormal heart g yg y
rhythm when compared to the EKG which lasts less than a rhythm when compared to the EKG which lasts less than a 
minute. It can also help evaluate the patient's minute. It can also help evaluate the patient's EKGEKG during during 
episodes of chest pain, during which time there may be telltale episodes of chest pain, during which time there may be telltale p p , g yp p , g y
changes to suggest ischemia (pronounced ischanges to suggest ischemia (pronounced is--keemkeem--ya) or reduced ya) or reduced 
blood supply to the muscle of the blood supply to the muscle of the left ventricleleft ventricle..
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Holter monitoring Holter monitoring 
(ECG d 24 h )(ECG d 24 h )(ECG record 24 hours)(ECG record 24 hours)

Observe :Observe :
Electrical abnormalities (arrhythmia)Electrical abnormalities (arrhythmia)( y )( y )
ECG changesECG changes



How do I prepare for the Test?How do I prepare for the Test? The onlyThe onlyHow do I prepare for the Test?How do I prepare for the Test? The only The only 
requirement is that the patient wear looserequirement is that the patient wear loose--fitting fitting 
clothes Buttons down the front of a shirt orclothes Buttons down the front of a shirt orclothes. Buttons down the front of a shirt or clothes. Buttons down the front of a shirt or 
blouse is preferable. This makes it convenient to blouse is preferable. This makes it convenient to 
apply the EKG electrodes and also comfortablyapply the EKG electrodes and also comfortablyapply the EKG electrodes, and also comfortably apply the EKG electrodes, and also comfortably 
carry the monitor in a relatively discreet mannercarry the monitor in a relatively discreet manner
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How is the Test Performed?How is the Test Performed? The chest is cleansed with an alcohol solution to The chest is cleansed with an alcohol solution to 
ensure good attachment of the sticky EKG electrodes Men with hairy chest mayensure good attachment of the sticky EKG electrodes Men with hairy chest mayensure good attachment of the sticky EKG electrodes. Men with hairy chest may ensure good attachment of the sticky EKG electrodes. Men with hairy chest may 
require small areas to be shaved. The EKG electrodes (circular white patches on the require small areas to be shaved. The EKG electrodes (circular white patches on the 
left) are applied to the chest. Thin wires are then used to connect the electrodes to a left) are applied to the chest. Thin wires are then used to connect the electrodes to a 
small tape recorder. The tape recorder is secured to the patient's belt or it can be slung small tape recorder. The tape recorder is secured to the patient's belt or it can be slung 
over the shoulder and neck with the use of a disposable pouch. The recorder is worn over the shoulder and neck with the use of a disposable pouch. The recorder is worn p pp p
for 24 hours and the patient is encouraged to continue his or her daily activities. To for 24 hours and the patient is encouraged to continue his or her daily activities. To 
avoid getting the setup wet and damaging the recorder, the patient will not be able to avoid getting the setup wet and damaging the recorder, the patient will not be able to 
shower for the duration of the test. A diary or log is provided so that the patient can shower for the duration of the test. A diary or log is provided so that the patient can 
record activity (walking the dog, upset at neighbor, etc.) and symptoms (skipped record activity (walking the dog, upset at neighbor, etc.) and symptoms (skipped 
heartbeats chest discomfort dizziness etc ) together ith the time The Holterheartbeats chest discomfort dizziness etc ) together ith the time The Holterheartbeats, chest discomfort, dizziness, etc.) together with the time. The Holter heartbeats, chest discomfort, dizziness, etc.) together with the time. The Holter 
monitor has an internal clock which stamp the time on the EKG strips. These can be monitor has an internal clock which stamp the time on the EKG strips. These can be 
used to correlate the heart rhythm with symptoms or complaints. After 24 hours, the used to correlate the heart rhythm with symptoms or complaints. After 24 hours, the 
Holter monitor needs to be returned to the laboratory. This can be removed by the Holter monitor needs to be returned to the laboratory. This can be removed by the 
staff. However, if you live out of town or need to take a shower before leaving the staff. However, if you live out of town or need to take a shower before leaving the , y g, y g
house, the monitor can be disconnected from the electrodes and sent back to the house, the monitor can be disconnected from the electrodes and sent back to the 
laboratory, together with the completed diary.laboratory, together with the completed diary.
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After returning the Holter Monitor to the doctor's office, satellite clinic or hospital lab, the tape is removed from the recAfter returning the Holter Monitor to the doctor's office, satellite clinic or hospital lab, the tape is removed from the recordorder and er and 
scanned by a technician. Multiple EKG strips are recorded on paper together with a computerscanned by a technician. Multiple EKG strips are recorded on paper together with a computer--generated summary that provides generated summary that provides 
d il b h i ' h d h h d i h di Thi i f i i h id d dd il b h i ' h d h h d i h di Thi i f i i h id d ddetails about the patient's heart rate and rhythm during the recording. This information is then provided to your doctor.details about the patient's heart rate and rhythm during the recording. This information is then provided to your doctor.
How long does it take?How long does it take? It takes approximately 10 to 15 minutes to apply the monitor and less than 5 minutes to remove it. The It takes approximately 10 to 15 minutes to apply the monitor and less than 5 minutes to remove it. The 
patient will also receive directions. Many monitors are also equipped with an "event" button. Pressing the button during a patient will also receive directions. Many monitors are also equipped with an "event" button. Pressing the button during a 
symptom (dizziness, for example) will help the technician print an ECG from that precise time.symptom (dizziness, for example) will help the technician print an ECG from that precise time.
How safe is the test?How safe is the test? Holter monitoring is extremely safe and no different than carrying around a small tape recorder for 24 Holter monitoring is extremely safe and no different than carrying around a small tape recorder for 24 
hours. Some patient's are sensitive to the electrode adhesive, but no serious allergic reactions are knownhours. Some patient's are sensitive to the electrode adhesive, but no serious allergic reactions are known

h ill h l ?h ill h l ? Th d d h h h h l l f h h bTh d d h h h h l l f h h bWhen will I get the results?When will I get the results? The report is provided to the physician, together with multiple EKG strips after the tape has been The report is provided to the physician, together with multiple EKG strips after the tape has been 
scanned by the technician. If the technician sees a rhythm that is lifescanned by the technician. If the technician sees a rhythm that is life--threatening or potentially dangerous the physician is threatening or potentially dangerous the physician is 
informed immediately. Otherwise, it may take a few days before you get the official results from your physician's office. At informed immediately. Otherwise, it may take a few days before you get the official results from your physician's office. At thathat t 
time, you may also receive additional recommendations based upon the results of the test. For example, a pacemaker may be time, you may also receive additional recommendations based upon the results of the test. For example, a pacemaker may be 
recommended if a patient has blackouts and the Holter monitor shows a seriously slow heart beat during the test. After returnrecommended if a patient has blackouts and the Holter monitor shows a seriously slow heart beat during the test. After returninging
the Holter Monitor to the doctor's office, satellite clinic or hospital lab, the tape is removed from the recorder and scannethe Holter Monitor to the doctor's office, satellite clinic or hospital lab, the tape is removed from the recorder and scanned bd by a y a 
technician. Multiple EKG strips are recorded on paper together with a computertechnician. Multiple EKG strips are recorded on paper together with a computer--generated summary that provides details about generated summary that provides details about p p p p g w pp p p p g w p g y p v bg y p v b
the patient's heart rate and rhythm during the recording. This information is then provided to your doctor.the patient's heart rate and rhythm during the recording. This information is then provided to your doctor.
How long does it take?How long does it take? It takes approximately 10 to 15 minutes to apply the monitor and less than 5 minutes to remove it. The It takes approximately 10 to 15 minutes to apply the monitor and less than 5 minutes to remove it. The 
patient will also receive directions. Many monitors are also equipped with an "event" button. Pressing the button during a patient will also receive directions. Many monitors are also equipped with an "event" button. Pressing the button during a 
symptom (dizziness, for example) will help the technician print an ECG from that precise time.symptom (dizziness, for example) will help the technician print an ECG from that precise time.
How safe is the test?How safe is the test? Holter monitoring is extremely safe and no different than carrying around a small tape recorder for 24 Holter monitoring is extremely safe and no different than carrying around a small tape recorder for 24 
hours. Some patient's are sensitive to the electrode adhesive, but no serious allergic reactions are knownhours. Some patient's are sensitive to the electrode adhesive, but no serious allergic reactions are knownp gp g
When will I get the results?When will I get the results? The report is provided to the physician, together with multiple EKG strips after the tape has been The report is provided to the physician, together with multiple EKG strips after the tape has been 
scanned by the technician. If the technician sees a rhythm that is lifescanned by the technician. If the technician sees a rhythm that is life--threatening or potentially dangerous the physician is threatening or potentially dangerous the physician is 
informed immediately. Otherwise, it may take a few days before you get the official results from your physician's office. At informed immediately. Otherwise, it may take a few days before you get the official results from your physician's office. At thathat t 
time, you may also receive additional recommendations based upon the results of the test. For example, a pacemaker may be time, you may also receive additional recommendations based upon the results of the test. For example, a pacemaker may be 
recommended if a patient has blackouts and the Holter monitor shows a seriously slow heart beat during the test.recommended if a patient has blackouts and the Holter monitor shows a seriously slow heart beat during the test.

57



58



9. Cardiac Catheterization & Angiography9. Cardiac Catheterization & Angiography9. Cardiac Catheterization & Angiography9. Cardiac Catheterization & Angiography

Cardiac Catheterization (Cath) is a specialized study of the heart Cardiac Catheterization (Cath) is a specialized study of the heart 
during which a catheter or thin hollow flexible tube is insertedduring which a catheter or thin hollow flexible tube is insertedduring which a catheter, or thin hollow flexible tube, is inserted during which a catheter, or thin hollow flexible tube, is inserted 
into the artery of the groin or arm. Under xinto the artery of the groin or arm. Under x--ray visualization, the ray visualization, the 
tip of the catheter is guided to the heart. Pressures are measured tip of the catheter is guided to the heart. Pressures are measured 
and an xand an x--ray Angiogram (Angio) movie of the heart and blood ray Angiogram (Angio) movie of the heart and blood y g g ( g )y g g ( g )
vessels are obtained while injecting an iodinated colorless "dye" vessels are obtained while injecting an iodinated colorless "dye" 
or contrast material through the catheter. Coronary angios are or contrast material through the catheter. Coronary angios are 
obtained by injecting the contrast material into the opening or obtained by injecting the contrast material into the opening or 

th f t Th i di t d l ti bl k thth f t Th i di t d l ti bl k thmouth of a coronary artery. The iodinated solution blocks the mouth of a coronary artery. The iodinated solution blocks the 
passage of xpassage of x--rays. Xrays. X--ray movie pictures taken during the ray movie pictures taken during the 
injection of the contrast material allow the coronary arteries to injection of the contrast material allow the coronary arteries to 
be visualized In other words coronary arteries are not visible onbe visualized In other words coronary arteries are not visible onbe visualized. In other words, coronary arteries are not visible on be visualized. In other words, coronary arteries are not visible on 
xx--ray film. However, they can be made temporarily visible by ray film. However, they can be made temporarily visible by 
filling the coronary artery with a contrast solution that blocks xfilling the coronary artery with a contrast solution that blocks x--
ray. ray. yy
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CardiacCardiacCardiac Cardiac 
CatheterizationCatheterizationCatheterization Catheterization 

Catheter is inserted into an artery or vein of femoral Catheter is inserted into an artery or vein of femoral 
(groin area)(groin area)(groin area) (groin area) 

Or artery of radialis or brachialisOr artery of radialis or brachialis

Measure pressure or saturation in artery, Measure pressure or saturation in artery, 
vein and chamber of heartvein and chamber of heart

Evaluate : lumen of coronary arteryEvaluate : lumen of coronary artery
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Cardiac Cardiac 
C h i iC h i iCatheterizationCatheterization

Right heart catheterization:Right heart catheterization:
F l iF l iFemoral veinFemoral vein

vena cava inferiorvena cava inferior

right atrium a nd ventricleright atrium a nd ventricle

pulmonal arterypulmonal artery

PCW (pulmonary capillary wedge)PCW (pulmonary capillary wedge)



C diC diCardiac Cardiac 
CatheterizationCatheterizationCatheterizationCatheterization

Left heart catheterization :Left heart catheterization :Left heart catheterization :Left heart catheterization :
Femoral artery  Femoral artery  

AortaAorta

coronary artery or Left ventriclecoronary artery or Left ventriclecoronary artery or Left ventriclecoronary artery or Left ventricle



C diC diCardiac Cardiac 
CatheterizationCatheterizationCatheterizationCatheterization

1.1. Percutaneous Transluminal Angioplasty (PTCA)Percutaneous Transluminal Angioplasty (PTCA)g p y ( )g p y ( )
2.2. Stenting Stenting –– placing stent (coils) in coronary arteryplacing stent (coils) in coronary artery
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If catheters are introduced through the femoral (pronounced femIf catheters are introduced through the femoral (pronounced fem--rull) or rull) or 
i t th d i k "l ft h t" th t i ti bi t th d i k "l ft h t" th t i ti bgroin artery, the procedure is known as "left heart" catheterization, because groin artery, the procedure is known as "left heart" catheterization, because 

the catheter goes from the femoral artery to the aorta, coronary arteries, and the catheter goes from the femoral artery to the aorta, coronary arteries, and 
the Left Ventricle (LV). This accounts for the majority of procedures. Left the Left Ventricle (LV). This accounts for the majority of procedures. Left 
heart cath can also be performed by using the artery in the arm.heart cath can also be performed by using the artery in the arm.
If a catheter is also placed in the right femoral vein to measure pressures If a catheter is also placed in the right femoral vein to measure pressures 
within the right side of the heart, the procedure is called "right heart" within the right side of the heart, the procedure is called "right heart" 
catheterization. This is used in patients with congenital heart disease, diseases catheterization. This is used in patients with congenital heart disease, diseases 
of the heart valve, or certain conditions involving the pericardium of the heart valve, or certain conditions involving the pericardium 
(pronounced perry(pronounced perry--cardcard--ee--yum), or sac, of the heart. This may also be used in yum), or sac, of the heart. This may also be used in 
certain diseases of the heart muscle, heart failure, shock, or when certain diseases of the heart muscle, heart failure, shock, or when 
measurements of heart output or lung pressures are needed. Right and left measurements of heart output or lung pressures are needed. Right and left 
heart catheterization is a combination of both.heart catheterization is a combination of both.
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