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Abstract: Coronary artery disease (CAD) is otherwise called as ischemic heart disease, it is primarily occurs in
patients above the age of 40, younger men and women also can be involved. Very few of them have shown to have
greater than one vessel coronary artery disease. Presence or absence of cardiovascular risk factors regardless of
age should be the key factor in making a decision to perform a coronary angiography and full cardiovascular
workup. One or more lesions in each of the three major coronary arteries (LAD, CX and RCA) are called as triple
vessel disease. We report here 69 old male, known diabetic, presented with complained of chest pain. Troponin |
high sensitivity: 2911, ECG taken revealed acute inferior wall myocardial infarction. Echo done revealed minimal
hypokinesis apical inferior wall of LV, normal systolic function, LVEF: 59%, Grade | LV Diastolic dysfunction,
No mitral regurgitation, aortic valve sclerosis (+) and was ultimately diagnosed with triple vessel coronary artery
disease by Coronary Angiography Right Femoral Percutaneous approach using Contrast Medium (Omnipaque).

Keywords: Acute inferior wall myocardial infarction, Angiography, Right Femoral Percutaneous approach, LAD,
CXand RCA.

1. INTRODUCTION

A coronary angiogram is a special X-ray test, used to detect a blockage or narrowing of the vessels. This procedure is
done to take pictures of the arteries in your brain, heart, and kidneys. During the procedure, the radiologist will inject
contrast dye through a small spaghetti-like tube (catheters- small less than % inch incision or puncture) into an artery in
your groin or (sometimes) your arm. The small catheter tube is inserted after an injection of local anesthetic around the
artery. Occasionally, intravenous sedation is given, after the contrast medium (a special dye) is injected. Omnipaque,
imavist, SonoVue and Definity are commonly used contrast material. These contrast materials are used based on the
diagnostic procedure, video scanning or photos are taken by using digital X-ray machine.
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CATH-LAB

It is used to determine the diseases of arteries (these take blood to the brain, limbs and abdominal organs) and Veins
(these carry blood back to the heart). These diseases may include: Atherosclerosis: furring of the arteries causing them to
narrow. Aneurysms: blood vessels that become enlarged with a risk of bursting, conditions causing internal bleeding,
amongst many others. A coronary angiogram which helps to visualize the treatment of angioplasty or stent, coronary
artery bypass surgery (CABG) or medical therapy. Arteriograms can be applied in different part of the body such as aortic
angiography (aorta), cerebral angiography (brain), coronary angiography (heart), extremity arteriography (extremities:
arms, legs, hands, and feet), fluorescein angiography (parts of the eye: the retina and choroid), pulmonary
angiography (lungs), renal arteriography (kidneys).

Types of angiography:

We currently used the two types of angiography; Magnetic Resonance Angiography (MRA) and Computed Tomography
Angiography (CTA). The test is non invasive and a small tube called cannula is inserted into the vein of the hand or arm
to allow access to wvein; a special dye may be required for certain tests. Sometimes, invasive or conventional
angiographies are needed.

Magnetic Resonance Angiography (MRA):
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MRA is a scan which uses powerful magnets, radio waves and computers to generate images (MARACAS image-
processing program software) of the body. To get the best glimpse of the blood vessels, it is usually needs to give some
contrast dye into your vein at the time of the scan. The scanners have a broad range of tube which you lay inside on a scan
table. The table moves through the scanner to take images of your body but the scanner is quite noisy, so you will be
given a headset and will be offered some music to listen. Some people feel claustrophobic (irrational and intense fear) in
the scanner, but most manage with little or no problem. The specially trained radiographer’s who perform the scans are
always available to help and give the reassurance. The scan takes about 15 - 20 minutes. Most advantage of MRA is that it
doesn't use x-rays, which may be important if you are younger and multiple follow-up scans for your condition, it means
that you are not supposed to expose the radiation which can be precarious if you required higher number of tests. As
MRA scans use strong magnets, many people are not suitable to have this test. You should not have this test if you have a
single-chamber pacemaker or dual-chamber pacemaker. If, you have any metal device or retained metal fragment inside
your body you must make sure that you have told the doctor looking after you.

Computed Tomography Angiography (CTA):

SIEMENS
* . SOMATOM

—

A CT scanner looks similar to an MRI scanner, but the tunnel you pass in to for the scan is much shorter (the scanner
looks like a doughnut). You also pass in and out of the scanner far more quickly than MRA and so it can be better for
people who are quite claustrophobic. The scan takes no more than 5 - 10 minutes and it can be performed as an outpatient.
CTA uses X-rays to get the pictures required and it is necessary to give contrast medium to light up the blood vessels.
This scan is useful for people who are unable to have an MRA. Detection of coronary artery disease through Computed
Tomography (CT) Scanning method is shows the better view and angle than Magnetic Resonance Imaging (MRI). The
sensitivity and specificity between CT and MRI were (97.2 percent and 87.4 percent) and (87.1 percent and 70.3 percent).
Multi slice CT scan is more commonly accepted, it is widely available, preferred to patients economic and multi slice CT
scan have shorter breath-hold time than MRI.

Coronary Calcium Scan:

Coronary Calcium Scoring or Heart CT Scan is a simple, painless test to measure your risk of heart function and disease.
Using state-of-the-art computed tomography (CT) imaging, we can find out the hard plaque you have in your coronary
arteries. The CT machine is designed to not be claustrophobic and low dose of radiation. Calcification in the coronary
arteries is the earliest indicator of coronary artery disease. The 128 or 320 slice (dual-source) CT scan machine complete a
10-minute test that produces a calcium score demonstrates the level of calcium deposits in patients. After taking into
medical history, common information of patient’s details like age, gender, cardiac risk factors and a calcium score is a
strong measurement for the risk of coronary artery disease. Women above the age of 55 and men above the age of 45
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observe the coronary calcium scan, especially if they have any following coronary artery disease risk factors: family
history of heart disease (genetic factors), high cholesterol level (hypercholesterolemia), high  blood
pressure, Smoking, Obesity, diabetes, high-stress lifestyle and no regular exercise. The final document report contains
observation from medical history of the patients, level of cholesterol and scanning of coronary calcium scoring. These
results will determine the patient's potential of having early coronary artery disease or significant coronary artery disease,
as well as risk for cardiac events. The result of this test is usually given as a number called an Agatston score. It is
represents a combination of information that reflects the total area of calcium deposits and the density of the calcium. The
score ranges between 0 and 1000 Agatston units.

Agatston Score

Whole-hedirt Agatston Score:
35S

177

LAD Max:
68

LAD Mcan:
a4

Calcium Score Guidelines

0 None Very Low
1=10 Minimal Low

11-100 Mild Moderate
101-400 Moderate Moderate High
Over 400 Extensive High

Moderate Severe
Calcification Calcification
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Conventional Angiography:

Digital Subtraction CT Angiography or Conventional angiography is an important diagnostic tool, but due to
improvement in MRA and CTA it is now performed much less. It is one of the most important examinations in the
diagnosis and treatment of blood vessels. It is an invasive test so there are some risks correlated with in it than the non
invasive tests. We still use a conventional angiography; it is used to create the road map of blood vessels.

Digital Subtraction Angiography:

Classification of Applications of Coronary Angiography:

In considering the use of coronary angiography in specific disease states, the following classification is used throughout
this report: Class I: Conditions for which there is general agreement that coronary angiography is justified. Class |
explanation should not be taken to mean that coronary angiography is the only adequate diagnostic procedure. Class II:
Conditions for which coronary angiography is regularly performed, but there is a discrepancy of opinion with respect to
its confirmation in value and suitability. Class Ill: Conditions for which there is common concurrence that coronary
angiography is not routinely explained. Specific cardiac disease that is observed under the following division: known or
suspected coronary heart disease, atypical chest pain, acute myocardial infarction, valvular heart disease, congenital heart
disease and other conditions.

Microangiography:
Microangiography is a powerful tool which is used to visualize the blood vessels by applying of contrast medium.
Risks associated with an angiogram:

A conventional angiography is a safe procedure; it is more invasive than MRA or CTA with high complication risks. The
amount of radiation are exposed highly, depends on the number of images taken and investigated the body part, little
chances for the development of cancer in the long term from the radiation, In case you are taking some medications.
These include anticoagulants (blood thinning medications) and diabetic medication or a known kidney disease and
allergic reaction from the dye. The nausea, vomiting, dizziness itching, sneezing, hives bleeding or injury at the site of an
injection, blood clot in the wall of blood vessel or a weakness of the blood vessel wall are associated with risk factors
during the angiogram treatment. If you are concerned with risks, talk to your doctor before the observation.

Types and Clinical Nature of Contrast Medium:

Product Name Clinical Nature References

Imavist (AF0150) Perfluorohexane and nitrogen gas in stabilized Vera Paefgen et.al., 2015
microbubbles

SonoVue (BR1) Sulphur hexafluoride gas in polymer with phospholipids Brown AS et.al., 2004

Definity (DMP 115) Fluorocarbon gas in liposomes Kenneth T.et.al., 2006

Albunex Air-filled protein shell
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Optison (FS069) Octafluropropane-filled albumin microspheres Jarl A. jakobsen et.al., 2001
Levovist (SHU  Galactose-based, palmitic acid stabilized air-bubbles A. L. Baert et.al.,2006

508A)

Echovist Galactose-based gas bubbles W Norman McDicken, et.al., 2011
Omnipaque non-ionic, Galactose-based gas bubbles, monomeric, Eun-Ah Park, et.al.,2016

triiodinated X-ray contrast medium

Diagnostic vs Guide Catheter:

Diagnostic Catheter Guiding Catheter Wire
Engage Coronary Arteries Conduit for device & Wire
Pressure Assessment Support of equipment
Coronary Angiography Injection of Contrast

Pressure measurements
Angiographic Assessment

Guiding catheter’s size in practice left system:

S.NO AL Curve XB curve JL Q curve VL curve
Amplatz Judkins left Voda left
Curve

Normal ALl XB 4.50r 35 JL 4.0 Q4.0 VL4

Dialated AL2 XB 4.0 0r 4.5 JL 4.5 Q45 VL 5

Narrow AL0.75 XB 3.00r 3.5 JL3.5 Q35 VL 3

Guide catheters Compatibility with devices and techniques:

Catheter Size Devices Techniques
5Fr Balloons < 5 mm Stents No Kissing Balloon
< 4.5 mm IVUS

Rotablator 1.25 mm

6 Fr All Coronary balloons Kissing Balloon
All Coronary stents
Cutting Balloon Rotablator
< 1.5 mm CSI
Orbital atherectomy
1.25 mm
Protective device
Guide liner

7 Fr JoStent Simultaneous Kissing Stent
Rotablator 1.75 mm
Guideliner
Trapping balloons

8 Fr Rotablator 2 mm Trifurcation stenting
Guideliner
Trapping balloons
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Different types of Catheters:
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Source: Valentin Fuster, Robert A. Harrington,

Jagat Marula, Zubin 1. Eapen: Hurst's The Heart,
Fourteenth Edition: www.accessmedicine.com
Copyright © McocGraw-Hill Education. All rights reserved.

2. METHODS
Preparation for an angiogram:

You will usually be admitted to hospital as a day patient for this procedure. Bring your clinical biochemistry report, ECG
report, ECHO cardiogram report and chest X-ray report with the radiology staff as the doctor may need to look at them.
The radiology staff or cath lab senior technician will tell you when these are ready to be picked up, wear comfortable,
loose clothing, leave all valuables things at home You may be asked not to consume food for four hours before the
angiogram but allowed to drink the clear fluid such as tea, black coffee, clear soup or water during four hours before the
angiogram. It is important for your kidneys to have fluids.

Coronary Angiography Right Femoral Percutaneous Approach:

The catheterization of coronary angiogram or angioplasty performed in various ways; transradial approach, percutaneous
transfemoral approach or brachial approaches (Kwac et al. 2010). Importance and Preferences of these approaches are
based on the utilization of particular access sites is varying from different centers. The right transfemoral approach is
better than transradial approach, because of the large artery diameter, possibility to insert larger arterial sheaths or
catheters and bulkier devices. Femoral approach is most common and easy access for the operator. The main detriment is
the time-delay after the angiography and before mobilizing the patient. Femoral pulse is palpated first and applied the
local anesthesia. The puncture of the femoral artery is implementing 2 cm below at the inguinal ligament of punctum
maximum. The inguinal ligament is attached in between a spina iliaca anterior superior to the pubic bone. It makes easy
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for the anatomical location. The obese patients contain overlapping skin crease, the less experienced operators prone to
puncturing too distally, Puncture via the ligament and difficult to make the haemostasis. The firm structure of ligament

which precludes adequate pressure against the artery.

Comparison of Femoral and Radial Access for Cardiac Catheterization

Feature Femoral

Access site bleeding 3%- 4%

Artery complications Pseudoaneurysm,
bleed

Patient comfort Acceptable

Ambulation 2-4 hrs

Extra costs Closure device

Procedure time Perceived shorter

Estimated radiation exposure Perceived shorter

Access of left internal mammary  Easy

artery

Use of artery for CABG N/A
Learning curve Shorter
»8-F guide catheters No problem
Peripheral vascular disease, obese Problematic

Performing the coronary angiography:

Radial
0 %- 0.6 %

retroperitoneal ~ Rare local arteriovenous Fistula,

painful hematoma irritation, pulse
loss 3%-5%

Great

Immediate

Band

Perceived longer
Perceived longer

Difficult from right radial artery

Unknown
Longer
Maximum 7F (in men)

No problem

The coronary diagnostic catheter is placed through Femoral Sheath into a peripheral artery and farther reached up to the
aorta. There are many guidewire are available today, it is based on the structure, length, coatings, diameter, tip structure
and shape and materials. The guide wire should not be used through the needle, because of the possibility to damage. The
coronary angiography hydrophilic coating catheter is advanced the catheter; the proximal part of the J-wire has to be
visible on the outside of the catheter and secured by the operator's hand as to avoid embolization of the J-wire into the
patient's circulation. That would require an emergency vascular surgical procedure to remove the J-wire from the patient's
aorta. The Fluoroscopy X-ray guidance helps to support the guide wire tip in the ascending aorta and into the aortic root.
The catheter is reached into valsalva sinus of the aorta and withdrawn the guidewire from the catheter in place; finally,

outside portion of the catheter is connected to manifold.

Percutaneous Coronary approach
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Basics of Percutaneous Coronary Interventions

Saline

l P Waste

Arterial  contrast
pressure \

Arterial
sheath

Ballocon Y-adapter

Coronary
guidewire

)

| | <— Steering

tool Inflation
device

Guiding catheter

The manifold is connected on the other side of the syringe (or an automated injection-device) for radio contrast
application, and on its secondary arms to the saline infusion, to the transducer for invasive blood-pressure monitoring, and
to a radio contrast container from which radio contrast materials is taken into the syringe. Through the manifold, the
angiography specialist controls the contrast material injection, blood pressure, injections of heparinized saline if
necessary, etc. To make sure that there is no air or clot within the coronary catheter, a syringe is connected to the catheter
to aspirate and discard at least 5 ml of blood. This is almost accurate volume of the catheter lumen.

Some angiography specialist gives an important to bleed back from a catheter, after which the catheter is connected to the
three-port manifold. Through the femoral arterial sheath and above the guide wire, the first coronary diagnostic catheter is
placed into the artery; observe the proximal end of the wire from the outside of the catheters allow to connect the
manifold by fluid against- fluid method. This way use to connecting the catheter in to manifold and avoiding the air
embolism from the air bubbles within from the catheter or from within the manifold.

Left coronary artery engagement:

The left coronary artery catheter is placed in to percutaneous femoral sheath and reached up to coronary ostium under the
X-ray fluoroscopic guidance to take several recordings. The 6 Fr catheters are used in left coronary artery engagement but
sometimes 4 Fr to 8 Fr catheters are used. Judkins catheters is most commonly used in diagnostic of coronary heart
disease, two types of Judkins catheters namely JL4 for the left and JR4 for the right coronary artery. Judkins catheters are
unfolded in the ascending aorta at the en face surface position. The left anterior oblique (LAO) 50° is a proper view to see
the left and right coronary ostia and sinus of Valsalva aortic root are not superimposed on either of the coronary ostia.
Anteroposterior (AP) position of left coronary artery (LCA) is not recommended because it is not properly shows the
ostium position and ostial Left Main Coronary Artery (LMCA) stenosis. For engagement of the LCA, the J-wire is
advanced to the level of aortic valve. Then, the JL4 catheter is placed as low as possible facing the left coronary ostium.
Slowly withdrawn the guidewire, catheter tip is previously located in the LMCA or just below it. Some angiography
specialist fears about this method, so they prefer to leave the catheter tip above the level of the left sinus of Valsalva.
Catheters tip is allow reaching up to the level of ostium but not within the ostium itself. Catheter is easily inserted into the
ostium by a clockwise or counter-clockwise torque. The injected contrast medium reached up to the expected location of
the coronary ostium and shows the catheter tip position within the aortic root and made the cannulation process. JL5 or
JL6 catheters are used to view the dilated aorta with a small individual or aortic arches. The left coronary artery is
cannulated by using JL3.5 or even JL3 catheters and taken the multiple recordings.

Right coronary artery engagement:

The left coronary artery are recorded by luminograms method, remove the catheter and another right coronary artery
(RCA) catheter is inserted through the femoral sheath reached into the aorta and extended up to the right coronary
ostium in a LAO standard position. The right coronary catheter with a tip is reached to ascending aorta. Then, guidewire
is removed; the catheter is aspirated and connected to manifold. An advanced catheter JR4 is inserted through the aortic
root, 2 cm overhead the valve level. The angiography specialist are administered a clockwise rotation with some traction
to the catheter. The catheter is rotated slowly using the rotation swivel and should be reduced the torque, so that there is
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no overshoot of the catheter over the right coronary ostium. In-case, 1% rotation is not successful in cannulation of the
artery; the catheter should be rotated counter-clockwise to the position and make sure that avoid the kinking of the
catheter. Amplatz left (AL) 1 or 2 coronary catheters which are used to perform the selective cannulation of RCA. The
multipurpose (MP) catheter is used in right coronary artery ostium reached at oriented straight downwards position. In
contrast, the shepherd's crook (SC) catheter or internal mammary (IM) catheter used to reach the right coronary artery
ostium oriented upwards position.

Contrast injection technique:

The radio contrast injection materials are taken without any air-bubbles inside of the syringe and this contrast material
was injected into the patient's coronaries. The air components of the bubble are made up of nitrogen, oxygen and carbon-
dioxide molecule. These air components are dissolved in the blood. The angiography specialist must previously make sure
that there are no air-bubbles inside of the syringe.

Pressure damping:

The cannulation of the coronary artery ostia, the operator must be taken a special care to monitor the blood pressure. The
blood pressure is suddenly reduced which may leads to ventricular fibrillation and cardiac arrest. Damping is evident by a
reduction in the aortic pressure of the aortic root occurring when the catheter is inserted in the coronary ostium, lead for
the removal of systolic and diastolic waveforms. Pressure damping, otherwise, known as ventricularization. The aortic
pressure damping occurs during the coronary artery engagement; removal of the catheter immediately is the best way for
avoiding pressure damping (Conti et al. 1980). Repeated the cannulation process again carefully continue with
administration of nitroglycerin, if pressure damping occurs again, the angiogram can be rapidly recorded, and the
angiography specialist must remove the catheter immediately.

Coronary anatomy and the purposeful angiographic projections:

The coronary arteries are three-dimensional structure, X-ray image is two dimensional. Coronary luminograms are
applied to measure the length of vessel and lumen diameter. The projections are defined according to the angle view of
the digital flat panel radiography detector, or C-arm image intensifier or x-ray image intensifier, these devices made up of
twelve tubes. The image intensifies are characterized by depending on the application of cardiac angiography. X-ray tubes
are located under the cardio angiography table.

RAO and LAO standard angle view

.

“1
. Anterior .

Mcv

POSTERO-LATERAL VEIN

The standard angle view and additional projection view are studied from the combination of antero-posterior (AP),
cranial, caudal, left or right lateral, and left or right anterior oblique (LAO and RAQ, respectively). The posterior oblique
positions are used rarely in diagnostic of coronary angiography. Regularly, used eleven positions at varying angles are:
AP, AP-cranial, AP-caudal, left lateral, right lateral, RAO (right anterior oblique), RAO-cranial, RAO-caudal, LAO (left
anterior oblique), LAO-cranial, and LAO-caudal. These views are characterized by angles to cranial (or) caudal and left
(or) to right angle. These angles are differs from the patients' anatomy, coronary anatomy, position of the heart.
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Coronary system, standard and additional projection:

Coronary Standard Additional
System Projections Region of Interest Projections Region of Interest
Left coronary . . Left main, proximal LAD, Left main, proximal
artery RAO 20%-CAU 20 proximal LCX PA-CAU 407 LAD, proximal LCX
Mid and distal LAD RAO 35°- Left main, proximal
0 o ) L]
RAO 10°(RA40 diagonals CAU 35° LAD, proximal LCX
Mid and distal LAD RAO 40°- . .
LAO 45°-CRA 15° in orthogonal plane CRA 40° Mid and distal LAD
LAO 45°-CAU 35° Left main, proximal LCX LAO 90° Mid and distal LAD
Right coronary Y . . N Proximal and mid
artery LAO 45 Proximal and mid RCA LAO 90 RCA

Distal RCA, bifurcation

LAO 10°-CRA 25° into PDA and
posterolateral branches
RAO 30° Mid RCA

LAD = left anterior descending artery; LCX = left circumflex; RCA = right coronary artery; PDA = posterior descend-
ing artery; LAO = left anterior oblique; RAO = right anterior oblique; CAU = caudal; CRA = cranial.

Radiological coronary anatomy:
Anatomy of coronary artery

Circumflex
branch of LCA

Atrial branch
of LCA

Great cardiac vein

Marginal
branch of LCA
Posterior vein

of left ventricle

Posterior interventricular
branch of RCA

Right Coronary Artery

SA nodal
Proximal RCA

RV branch
Mid RCA

Acute marginal
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Left coronary artery is a more complex structure than RCA, it is usually contains 4-5 projections. The LMCA is a small
artery with different length, usually bifurcating into the left anterior descending (LAD) and left circumflex coronary artery
(CX). LMCA is short but rarely LMCA is longer than 2 cm. It usually gives rise to D-1 and D-2 diagonal branches,
sometimes they may also differ. Diagonal branches are located on the left anterolateral surface of the heart. The septal
perforator is raised from LAD. The first septal perforator is large. It creates the border line between the proximal and the
mid portion of the LAD. The distal portion of the LAD is the distal 1/3 of the vessel, and has no specific landmark as to
define it against the mid part. It is important to note the largest septal branch if the patient is to be subjected to alcohol
septal ablation for hypertrophic obstructive cardiomyopathy.

RCA CX
cB
D
D
AcM
./ OM
\ Ay I /
Interventricular ——— Atrioventricular
plane PD plane

Altrioventricular
plane

The circumflex artery (CX) is located in the atrio-ventricular (AV) groove from the left surface of the heart. It is
developed in to number of atrial branches. The marginal branches are most important, it is located on the Margo obtusus
cordis, there are OM-1, OM-2, and OM-3, but their number can also vary individually. Marginal branches play an
important role in the coronary bypass grafting. The CX artery is a non-dominant. Blood supply of both LAD and RCA are
very longer and more important than the CX. The right coronary artery (RCA) is located in the ostium position. It is a rise
to conus branch and sinoatrial node artery (second proximal branch). The RCA follows on the right-side of AV-sulcus and
rise to a right-atrial branch. One or two acute marginal branches are developed from the right-atrial branch and positioned
on the Margo acutus cordis. Posterior right ventricular branches are developed from RCA. The RCA is divided into the
PLA and PDA. RCA is dominant, commonly used for the diagnosis of Coronary Atherosclerosis. Small branches are
located in the PLA and PDA, e.g., the posterior septal perforators developed from the PDA. In the crux region, the AV
node artery developed from the RCA and allow vertically upwards. This region of RCA play important, role in diagnosis
of ischemia can be associated with heart block.

The best projections for evaluating the left coronary artery:

Left caudal view (LAO-caudal or “spider”) view is better for the calculation of the LMCA. LAD and CX are bifurcated
from LMCA or sometimes LAD, CX and intermediate branch are trifurcated from LMCA (Di Mario and Sutaria, 2005).
Interventionalists apply the catheters wire in the LAD or CX, the mid and distal segment of the LAD are recorded on the
digital screen to view the diagonals and septal region which helps to show the ostia of high marginal branches. It is done
in 25-40° caudal and 30-50° to the left. Left cranial (LAO-cranial) angle is excellent for observing the ostium of the
LMCA. Cranial (AP-cranial) projection exhibit the ostium of the LMCA is corresponding to the LAO-cranial view (Di
Mario and Sutaria, 2005). The operators use the proximal LAD view because, interventions and evaluation of the
proximal LAD better than AP-cranial. Overlapping of the CX is too distracting.

The viewings of CX are confusing for the new operator, particularly from the proximal and mid segments. Caudal (AP-
caudal) is a nice projection for the calculation of the LMCA to view the ostial LAD and entire CX, but if it is dominant,
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distal portions of the CX. Caudal (AP-caudal) is a nice projection for evaluation of the LMCA to view the ostial LAD,
and the entire CX. Some operators’ prefers to apply the guide wire to the marginal branches in RAO-caudal, sometime the
marginal ostia regions are overlapped with the main course CX. AP-caudal is excellent projection for the calculation of
CX entirety with marginal ostia. It is commonly good for treating trifurcation lesions on LMCA + LAD + CX, along with
the spider-view. CX is anatomically dominant; the cranial projections view is good. Right, cranial (RAO-cranial)
projection applies to perform the cranial angulation of 30° or in some cases even more. Right, caudal (RAO-caudal) view
is excellent for evaluating the distal LAD. In many cases, proximal LAD and mid part of the LAD are overlapped with
diagonals segment. RAO-caudal projection view supported to study of the CX artery. Today, Pure RAO is rarely used but
Pure LAO commonly. Cannulation of both LCA and RCA done by LAO but is not useful in calculating LCA or its
branches. Straight AP is also not an ideal projection for calculation of the LCA.

The best projections for evaluating the right coronary artery:

An angiography specialist are considered that two projections can be perfectly enough for calculation of the RCA. The
RCA is less complicated structure compared with LCA, The RCA can be viewed in LAO 45°, LAO 10° and RAO 30°
projection angle. But LAO-caudal view is better view than LAO cranial.

LAO 35
Caudal 20

The LAO-cranial views show the better proximal and distal RCA. This method is good for the crux, PLA and PDA
observation (Di Mario and Sutaria, 2005). PDA is also quietly viewed in AP-cranial. The crux, PLA and PDA are viewed
at 5-10° angulation from the right side.

3. RESULTS AND DISCUSSIONS
Presenting complaints:

69 years old male, known diabetic, presented with the complained of chest pain.ECG taken and revealed acute inferior
wall myocardial infarction, admitted for the further management.

On examination:

Patient conscious, oriented and a febrile.

Physical examination:

BP: 130/90 mm Hg, pulse: 62/min, Temp: 98.6 °F.
Coronary Angiogram Report:

One or more than one lesion was observed from the left Coronary arteries lesions and Right Coronary arteries. Snapshot
of the conventional digital X- rays showed the Proximal LAD, D1, Proximal LCX, Proximal RCA, Mid RCA, Distal
RCA and PLV were recorded and display on the digital screen.
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Coronary Angiogram: Left Coronary Arteries

Coronary Angiogram: Right Coronary Arteries

Distal RCA
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An angiography is a right and excellent tool for diagnosis of heart disease. Conventional angiography gives better images
than another angiography. Triple vessel disease were identified and recorded the Snapshot were visualized from
conventional digital angiography and cardiologist suggested him to proceed for the further cardiac surgery treatment
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Diagnosis

ECHCO Cardiograph
Procedure

Contrast
catherization

LMCA

LAD

Ramus
LCX
RCA

Impression
Treatment
CVS(cardiovascular system lub-dub)

RS respiratory system

P/A
CNS

coronary artery bypass grafting.
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CAD/ Infereier Wall M1 .Good LV function.

Good LV Systolic Function EF :55%

Coronary angiography right femoral percutaneous approach
Omnipaque 50 ml. Fluro time :5.1

6F Femoral Sheath 6F JL 3.5 6F JR 3.5

Normal

LAD type Ill,Proximal LAD shows 10%to 20% plaquing followed
by 80 % to 90% long lesion astride D1 origin shows 60% lesion

Proximal 10% to 20% Plaquing followed by 70% lesion
Proximal LCX 30% lesion

Dominant.Proximal RCA shows 20% lesion.Mid RCA shows 70%
to 80 % lesion. Distal RCA shows 60% lesion.PLV shows 40% to
50% lesion

Triple vessel disease
CABG/ PCI
S1S2(+)

Bae means bilateral entryBAE(+),NVBSnormal vesicular breath
sound

SOFT,BS(+)
NFND

4. CONCLUSION

ACKNOWLEDGEMENTS

Chennai-600001for providing their support to carry out this research works.

[1]

[2]

[3]

[4]

Brasselet C, Blanpain T, Tassan-Mangina S, Deschildre A, Duval S, Vitry F, Gaillot-Petit N, Clément JP, Metz D.
(2008). Comparison of operator radiation exposure with optimized radiation protection devices during coronary
angiograms and ad hoc percutaneous coronary interventions by radial and femoral routes. Eur Heart J 2008

Jan;29(1), pp. 63-70.

Conti CR, Levin DC, Grossman W. (1980). Coronary Angiography, In: Cardiac catheterization and angiography,

Grossman W, pp. 147-169.

Di Mario C & Sutaria N. (2995). Coronary angiography in the angioplasty era: projections with a meaning. Heart

20052005;91: pp. 968-976.

Jolly SS, Amlani S, Hamon M, Yusuf S, Mehta SR. (2009). Radial versus femoral access for coronary angiography
or intervention and the impact on major bleeding and ischemic events: a systematic review and meta-analysis of

REFERENCES

randomized trials. Am Heart J 2009 Jan;157(1): pp. 132-40.

Page | 286
Research Publish Journals




International Journal of Healthcare Sciences ISSN 2348-5728 (Online)
Vol. 6, Issue 1, pp: (272-288), Month: April - September 2018, Available at: www.researchpublish.com

[5] Judkins MP: Percutaneous transfemoral selective coronary angiography. Radiol Clin North Am 6 1968 Dec;6(3): pp.
467-92.

[6] Pancholy SB, Coppola J, Patel T. (2006). Subcutaneous administration of nitroglycerin to facilitate radial artery
cannulation. Catheter Cardiovasc Interv. 2006 Sep;68(3): pp. 389-91. 7. Patterson T, Foale RA. (2011) If the radial
artery is the new standard of care in primary ercutaneous coronary intervention, why is most intervention done by
the femoral approach? Heart 2011;97: pp. 521-522.

[7] Rigattieri S, Di Russo C, Silvestri P, Fedele S, Loschiavo P. (2010). Our technique for transradial coronary
angiography and interventions. Indian Heart J. 2010 May- Jun;62(3): pp. 258-61.

[8] Tomassini F, Gagnor A, Varbella F. (2011). Successful use of an extra-long hydrophiliccoated sheath in enlarged
aorta to overcome extreme tortuosity of right subclavian artery via transradial approach during coronary
angiography. J Invasive Cardiol. 2011 Mar;23(3): pp. 56-7.

[91 Watson S & Hunter J. (2011) Cath Lab Staff Duties, In: Invasive Cardiology: a manual for cath lab personnel, 3rd
Edition, Watson S & Gorski KA, pp. 119-129, Jones & Bartlett Learning, ISBN 978-0-7637-6468-5, Sudbury, MA,
SA.

[10] Manning WJ, Li W, Edelman RR. A preliminary report comparing magnetic resonance coronary angiography with
conventional angiography. N Engl J Med 1993; 328:828-832.

[11] Sakuma H, Ichikawa Y, Chino S, Hirano T, Makino K, Takeda K. Detection of coronary artery stenosis with whole-
heart coronary magnetic resonance angiography. J Am Coll Cardiol 2006; 48:1946-1950.

[12] Munther K. Homoud, MD Tufts-New England Medical Center Spring 2008 Coronary Artery Disease.

[13] Ashrafian H, Dwivedi G, Senior R (2006) Assessing myocardial perfusion after myocardial infarction. PLoS Med
3:el3l

[14] Gaziano T, Reddy KS, Paccaud F (2006) Cardiovascular disease. In: Jamison DT, Breman JG,Measham AR et al
(eds) Disease control priorities in developing countries, 2nd edn. IBRD/The World Bank and Oxford University
Press, Washington, DC

[15] Herrick JB (1912) Clinical features of sudden obstruction of the coronary arteries. JAMA 59:2015 Jawad H, Ali NN,
Lyon AR et al (2007) Myocardial tissue engineering: a review. J Tissue Eng Regen Med 1:327

[16] White PD (1942) Book review: a short history of cardiology by Herrick JB. JAMA 202-203

[17] Imazio, M., Negro, A., Belli, R., Begaraj, F., Forno, D., Giammaria, M., Trinchero, R., Adler, Y. and Spodick,
D.(2009) Frequency and Prognostic Significance of Pericarditis Following Acute Myocardial Infarction Treated by
Primary Percutaneous Coronary Intervention. American Journal of Cardiology, 103, 1525-1529.

[18] Correale, E., Maggioni, A.P., Romano, S., Ricciardiello, V., Batista, R., Salvarola, G., et al. (1993) Comparison of
Frequency, Diagnostic and Prognostic Significance of Pericardial Involvement in Acute Myocardial Infarction
Treated with and without Thrombolytics. American Journal of Cardiology, 71, 1377-1381.

[19] Cho, M.N., Mehta, S.K., Matulevicius, S., Weinstein, D., Wait, M.A. and McGuire, D.K. (2006) Differentiating
True Versus Pseudo Left Ventricular Aneurysm: A Case Report and Review of Diagnostic Strategies. Cardiology in
Review, 14, e27-e30.

[20] Feringa, H.H., Karagiannis, S.E., Vidakovic, R., Elhendy, A., Folkert, J., Noordzij, P.G., et al. (2007) The
Prevalence and Prognosis of Unrecognized Myocardial Infarction and Silent Myocardial Ischemia in Patients
Undergoing Major Vascular Surgery. Coronary Artery Disease, 18, 571-576.

[21] Marcus ML, Doty DB, Hiratzka LF, Wright CB, Eastham CL. Decreased coronary reserve: a mechanism for angina
pectoris in patients with aortic stenosis and normal coronary arteries. N Engl J Med 1982;307: 1362-7.

[22] Carabello BA. Aortic stenosis. In: Crawford MH, ed. Current diagnosis & treatment in cardiology. Norwalk, Conn.:
Appleton & Lange, 1995: 87-98.

[23] Kupari M, Virtanen KS, Turto H, et al. Exclusion of coronary artery disease by exercise thallium-201 tomography in
patients with aortic valve stenosis. Am J Cardiol 1992;70:635-40.
Page | 287
Research Publish Journals




International Journal of Healthcare Sciences ISSN 2348-5728 (Online)
Vol. 6, Issue 1, pp: (272-288), Month: April - September 2018, Available at: www.researchpublish.com

[24] Smith N, McAnulty JH, Rahimtoola SH. Severe aortic stenosis with impaired left ventricular function and clinical
heart failure: results of valve replacement. Circulation 1978;58:255-64.

[25] B LASE A. C ARABELLO, M.D., AND F RED A. C RAWFORD ,JR ., M.D. V ALVULAR HEART DISEASE
The New England Journal of MedicineVolume 337 Number 1 32-41.

[26] William Clifford Roberts, MD, and Jong Mi Ko, BA Some observations on mitral and aortic valve disease Proc
(Bayl Univ Med Cent) 2008;21(3):282-299

[27] Roberts WC, Ko JM, Moore TR, Jones WH 3rd. Causes of pure aortic regurgitation in patients having isolated aortic
valve replacement at a single US tertiary hospital (1993 to 2005). Circulation 2006;114(5):422-429.

[28] Criley JM, Lewis KB, Humphries JO, Ross RS. Prolapse of the mitral valve: clinical and cine-angiocardiographic
findings. Br Heart J 1966;28(4):488-496.

[29] Roberts WC. Morphologic features of the normal and abnormal mitral valve. Am J Cardiol 1983;51(6):1005-1028.
[30] Roberts WC. The senile cardiac calcification syndrome. Am J Cardiol 1986;58(6):572-574.

[31] Deborah Grady, Kathryn McDonald Diagnosis and Treatment of Coronary Heart Disease in Women: Systematic
Reviews of Evidence on Selected Topics AHRQ Publication No. 03-E037 May 2003

[32] Berman DS, Kiat H, Friedman JD, et al. Separate acquisition rest thallium-201/stress technetium-99m sestamibi
dual- isotope myocardial perfusion single-photon emission computed tomography: a clinical validation study. J Am
Coll Cardiol 1993;22(5):1455-64.

[33] Christian TF, Miller TD, Bailey KR, et al. Noninvasive identification of severe coronary artery disease using
exercise tomographic thallium-201 imaging. Am J Cardiol 1992;70(1):14-20.

[34] Riegger G, Abletshauser C, Ludwig M, et al. The effect of fluvastatin on cardiac events in patients with symptomatic
coronary artery disease during one year of treatment. Atherosclerosis 1999;144(1):263-70.

[35] Berman DS, Kiat H, Friedman JD, et al. Separate acquisition rest thallium-201/stress technetium-99m sestamibi
dual-isotope myocardial perfusion single-photon emission computed tomography: a clinical validation study. J Am
Coll Cardiol 1993;22(5):1455-64.

Page | 288
Research Publish Journals




