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Coronary artery disease (CAD), also known as atherosclerotic heart disease,
is the most common type of heart disease and cause of heart attacks. The
plaque, is the blockage of arteries by fatty deposits in the inner walls of the
arteries of the heart, narrows the arteries and restricts blood flow to the
heart, which may leads to death. This condition can lead to chest pains
(angina), heart attack, stroke or heart failure. Plaque is formed by the
deposits of fatty substances; cholesterol, cellular waste products, calcium
and other substances build up in the inner lining of an artery which usually
affects large and medium-sized arteries.
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INTRODUCTION

Coronary artery disease is the most common type of heart disease. This disease may give rise to several other
diseases because of its progress; there may be complete obstruction of the lumen of the coronary artery, severely
restricting the flow of oxygen-carrying blood to the myocardium. Individuals with this coronary artery disease will
suffer from one or more myocardial infarction and may have signs and symptoms of chronic coronary ischemia,
including symptoms of angina and flash pulmonary edema [1-10],

A distinction should be made between myocardial ischemia and myocardial infarction. Ischemia in simple terms
means the amount of blood supplied to the tissue is inadequate. When the myocardium becomes ischemic, it does
not function optimally 12151, When a large area of the myocardium becomes ischemic, there will be impairment in
the relaxation and contraction of the myocardium. If the blood flow to the tissue is improved, myocardial ischemia
can be reversed. The tissue has undergoes irreversible death due to lack of sufficient oxygen-rich blood [16-25],

A rupture of an atheromatous plaque may develop in an individual at any stage of the spectrum of coronary artery
disease called as acute myocardial infarction. It is the most common form of heart problems in industrialized
nations and far the leading cause of heart attacks [26-301, Mortality data from the Registrar General of India shows
that cardiovascular diseases are a major cause of death in India now 31361, The adult prevalence has increased in
urban areas from about 2% in 1960 to 6.5% in 1970 and 10.5% in 2000; while in rural areas, it increased from 2%
in 1970 and 4.5% in 2000. The disease occurs at a younger age in Indians when compared to those in North

America and Europe [37-44],
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PATHOPHYSIOLOGY
The arteries that supply blood to the heart muscle which is smooth, elastic lining inside a coronary artery develops
atherosclerosis 43, If this happens, the artery’s lining becomes hardened, stiffened and swollen with all sorts of
“grunge” including calcium deposits, fatty deposits and abnormal inflammatory cell- to form a plaque [46-50],
Deposits of calcium phosphates in the muscular layer of the blood vessel appear to play not only a significant role
in stiffening arteries but also for the induction of an early phase of coronary arteriosclerosis. Mostly, these patients
suffer from a kidney dysfunction 5152, Plaque can be of, as large “pimples” that protrude into the channel of an
artery, causing a partial obstruction to blood flow. Some patients may report one or two plaques, or might have
dozens distributed throughout their coronary arteries. However, there is a term in medicine called “Cardiac

Syndrome X”, which describes a chest pain (Angina pectoris) [53.601,

Rarely, women with “Cardiac Syndrome X” have typical angina syndromes that are not associated with the presence
of atherosclerotic plaques; that is; the localized blockages are absent. Scientists have concluded that the blood
vessels in these women are diffusing abnormal 6170, Some have falsely claimed that the lining of the artery
becomes thickened, making the plaque flush within the wall of the artery. In general, female coronary arteries are

somewhat smaller than in males [71.72],

CORONARY ANGIOGRAM
It is not completely clear why women are more likely than men to suffer from “Syndrome X”; however hormones and
other risk factors unique to women may play a role 73751, Cardiac Syndrome X is also known as micro vascular
angina, in which there will be micro vascular dysfunction [7€l, In this syndrome there will be decreased blood flow to
heart tissue, during regular menstrual cycle and after menopause estrogen levels decline with age and thus
exposed to change the levels of estrogen through their lives. In women’s blood vessels may be “programmed” for
more changes than men’s vessels, which increase the risk of problems in the lining of the arteries. Apart from this
disorder in women, the other is preeclampsia (a problem associated with high blood pressure during pregnancy)

and delivering a low-birth weight baby [77-80],

SYMPTOMS
In the early stages of coronary artery disease, there are generally no symptoms, but the disease can start when a
patient is very young. The symptoms include:
1. Chest pain (angina), milder pressure, tightness, squeezing, burning, aching.
2. Shortness of breath, dizziness or a choking sensation, accompanying chest pain.
3. lrregular heartbeats.
4

A sudden increase in the severity of angina [81-86],

DIAGNOSIS OF CORONARY ARTERY DISEASE
The common characteristics for arteriosclerosis include age, Diabetes, Family history of Heart disease, High blood
cholesterol, High blood pressure, Obesity, Smoking & Stress.

It is diagnosed through various tests including:
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Coronary Angiography

It is also called cardiac catheterization, is a minimally invasive study which is performed under local anaesthesia
and involves injecting X-ray dye into the coronary arteries via tubes called catheters. An X-ray films the blood flow to
show the location and artery narrowing. It can identify the blood vessels in the heart have narrowed, pumping

normally and flow of the blood 871,

Echocardiogram (ECHO)

It is a non-invasive test which translates sound waves from chest into pictures of the heart. It shows clear
information about pumping of the heart, blood flows into the heart. It also gives the information regarding the size
and shape of the heart, pumping capacity and the location and extent of any damage of the tissue. The main

advantage of it is not invasive (does not enters into body cavities) [88],

Electrocardiogram (ECG)

It records the heart’s electrical activity. Small patches called electrodes are placed on the Chest, arms & legs and
are connected by wires to the ECG machine 891, Electrical impulses of the heart are translated into a line on a strip
of paper like waves. These electrodes detect the tiny electrical changes on the skin that arise from the heart

muscles [90],

TREATMENT OF CORONARY ARTERY DISEASE

Plaqgue Removal: To remove plaque from arteries, the following procedures are performed.

Angioplasty
It is also called Trans luminal coronary angioplasty, inserting a long flexible tube called a catheter into a blood
vessel through a small incision in your skin 9. Once the catheter reaches the blocked vessel, the balloon is

inflated and compresses the plaque against the sides of the blood vessel.

Coronary Artery Bypass Graft (CABG)
It is an open-heart operation in which an artery is taken from the leg is attached to the blood vessel to detour blood
around the blockage. During the part of the operation, the heart will be stopped and a heart-lung machine will be

used to pump the blood and help in breathing.

Coronary Stent

It is a small, latticed, high grade stainless steel tube that is used to hold the coronary artery open and minimize the
chance of abrupt closure after angioplasty. The stent is positioned in such a way that it should be narrowed at the
area of the artery. When the catheter’s balloon is inflated, the stent expands and is pressed against the vessel wall.
The balloon gets deflated and withdrawn, leaving the stent permanently in place. Some may perform "direct

stenting" where the stent is threaded through the lesion and expanded 921,

Rotational Atherectomy

It widens narrowed arteries using a high-speed rotational device to “sand” away plaque.
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Drugs Used in the Treatment of CAD: It is divided into three broad categories
1. Medication which reduce the Blood pressure
2. Medication which reduce Cholesterol

3. Medication which dilate the vessels

Blood Pressure Medications
The main factor for developing heart disease is Blood pressure. It is treated using one medication or a combination

of medications.

Diuretics: Thiazide diuretics such as chlorthalidone and hydrochlorthalidone are the most commonly used. These
are very effective in reducing high blood pressure. It can lower potassium levels, although potassium sparing

diuretics are available.

Angiotensin-Converting Enzyme (ACE) Inhibitors
It works by blocking the body’s production of protein called angiotensin, which constricts the blood vessels. They
help to preserve heart function after heart attacks, protect the kidneys of diabetic people. Some of the commonly

used ACE inhibitors are Benazepril, captopril, lisinopril.

Angijotensin-Receptor Blockers (ARBs)

It works by preventing the angiotensin from exerting its blood vessels constricting effects on the body. These are
good alternatives for those who cannot take an ACE inhibitor. Medications are candesartan, valsartan, losartan.
Beta Blockers: These are the most commonly used for controlling cardiac ischemia and heart failure. Beta-blockers
obstruct the working of epinephrine, a hormone that normally stimulates the heart to best faster and stronger.
People with asthma, heart failure or diabetes should be extra careful while taking these medications. It includes

atenolol, metoprolol 93],

Calcium-Channel Blockers (CCB)
These are vasodilators which dilate the coronary arteries, thereby increasing the blood flow to the heart and
reducing its workload, by lowering the blood pressure and the force of the heart’s contractions. People who do not

get adequate relief from using beta blockers or nitrates can use calcium channel blockers.

Cholesterol Medications

There are various medications that can be used for lowering the blood cholesterol.

Statins

Medically known as HMG-CoA reductase inhibitors. It lowers the LDL levels and also improves the overall
cholesterol profile by lowering total cholesterol. Statins work by preventing the liver from making cholesterol and
forcing it to draw LDL cholesterol from the blood. Commonly used statins are Atorvastatin, fluvastatin, lovastatin,

rosuvastatin.
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Fibric Acid Derivatives

These are prescribed for people who have high levels of triglycerides in their blood. They reduce triglyceride levels
by 20 to 50% and raise HDL levels by 10 to 15% and also have a minimal effect on LDL levels. These drugs block
the production and activity of the protein that transports cholesterol in the blood. Gemfibrozil and fenofibrate are

commonly used.

Niacin

It is an essential vitamin B found in many of the healthy food products such as fish, meat and dairy products. Niacin
on its own can reduce LDL levels by 15% lower triglycerides and boost the levels of HDL by as much as 20%. It
works by cutting the liver’s production of VLDL, which is converted into LDL. It is unsafe for people with chronic liver

disease, diabetes, peptic ulcer and certain other heart conditions 941,

Bile Acid Binders
These are synthetic resins. These resins bind themselves chemically to the cholesterol rich bile acids, preventing
their reabsorption. These medications are capable of lowering the LDL cholesterol levels by 15 to 30%, depending

on the daily dose. Cholestyramine, colesevelam and colestipol are commonly used.

Cardiovascular Medications

These medications function as anti-platelet drugs, preventing the formation of blood clots.

Aspirin

It is the most common inexpensive drug used to prevent subsequent heart attack and death in people. It reduces
the inflammation that is common in coronary artery disease. It might have some serious side effects such as GIT
bleeding and hemorrhagic stroke in both men and women. The risk of aspirin-induced bleeding is higher in men, in

people who have a history of uncontrolled high blood pressure.

Nitrates

It helps to prevent ischemia by relaxing the muscles in the walls of the blood vessels, causing them to dilate and
thereby increasing the supply of blood to the heart. They also reduce the heart’s work by lowering the body’s blood
pressure within the heart chambers. The heart then requires less oxygen and does not put the coronary arteries

under stress [95-97],

CONCLUSION

The effects of high blood cholesterol and lowering blood cholesterol in reducing morbidity and mortality from
cardiovascular diseases are well established. Non pharmacological measures like dietary restriction and exercise
may help in lowering blood cholesterol levels. When such therapy fails, and in patients with abnormally high blood

cholesterol levels, drug therapy is indicated. Drugs like statins, nitrates, have a spectrum of adverse effects.

REFERENCES

RRJMHS | Volume 5 | Issue 3 | August, 2016 5



e-ISSN: 2319-9865
p-ISSN: 2322-0104

1. Fox K, et al. Guidelines on the management of stable angina pectoris: Executive summary. The task force
on the management of stable angina pectoris of the European society of cardiology. Eur Heart J. 2006;
27:1341-1381.

2. Gibbons RJ, et al. ACC/AHA 2002 guideline update for the management of patients with chronic stable
angina:-summary article: a report of the American college of cardiology/American heart association task
force on practice guidelines (Committee on the management of patients with chronic stable angina).
Circulation. 2003;107:149-58.

3. Sicari R, et al. Stress echocardiography expert consensus statement: European association of
echocardiography (EAE) (a registered branch of the ESC). Eur J Echocardiogr. 2008;9:415-437.

4. Douglas PS, et al. ACCF/ASE/ACEP/AHA/ASNC/SCAI/SCCT/SCMR 2008 appropriateness criteria for stress
echocardiography: a report of the American college of cardiology foundation appropriateness criteria task
force, American society of echocardiography, American college of emergency physicians, American heart
association, American society of nuclear cardiology, society for cardiovascular angiography and
interventions, society of cardiovascular computed tomography, and society for cardiovascular magnetic
resonance endorsed by the heart rhythm society and the society of critical care medicine. J Am Coll Cardiol.
2008;51:1127-1147.

5. Brindis RG, et al. ACCF/ASNC appropriateness criteria for single-photon emission computed tomography
myocardial perfusion imaging (SPECT MPI): a report of the American college of cardiology foundation
quality strategic directions committee appropriateness criteria working group and the American society of
nuclear cardiology endorsed by the American heart association. J Am Coll Cardiol. 2005;46:1587-1605.

6. Gimelli A, et al. Stress/rest myocardial perfusion abnormalities by gated SPECT: Still the best predictor of
cardiac events in stable ischemic heart disease. J Nucl Med. 2009;50:546-553.

7. Cerqueira MD, et al. Standardized myocardial segmentation and nomenclature for tomographic imaging of
the heart: a statement for healthcare professionals from the cardiac imaging committee of the council on
clinical cardiology of the American heart association. Circulation. 2002;105:539-542.

8. Cortigiani L, et al. Prognostic implication of appropriateness criteria for pharmacologic stress
echocardiography performed in an outpatient clinic. Circ Cardiovasc Imaging. 2012;5:298-305.

9. Fang J, et al. Acute myocardial infarction hospitalization in the United States, 1979 to 2005. Am J Med
2010;123:259-266.

10. Braunwald E (2003) Heart disease. WB Saunders Company, Philadelphia, USA.

11. Myocardial infarction redefined-a consensus document of the joint European society of
cardiology/American College of cardiology committee for the redefinition of myocardial infarction. Eur Heart
J. 2000; 21:1502-1513.

12. Boersma E, et al. Acute myocardial infarction. Lancet. 2003;361:847-858.

13. Fuster V, et al. The pathogenesis of coronary artery disease and the acute coronary syndromes. N Eng J
Med. 1992;326:310-318.

14. Rauch U, et al. Thrombus formation on atherosclerotic plaques: pathogenesis and clinical consequences.
Ann Intern Med. 2001;134:224-238.

15. Ross R Atherosclerosis-—-an inflammatory disease. N Engl J Med. 1999;340:115-126.

RRJMHS | Volume 5 | Issue 3 | August, 2016 6



e-ISSN: 2319-9865
p-ISSN: 2322-0104

16. Ryan TJ, et al. update: ACC/AHA guidelines for the management of patients with acute myocardial
infarction: Executive summary and recommendations: A report of the American college of
cardiology/American heart association task force on practice guidelines (committee on management of
acute myocardial infarction). Circulation. 1999;100:1016-1030.

17. Lee DC, et al. (2003) Myocardial revascularization after acute myocardial infarction. In: Cohn LH, Edmunds
LH Jr (Eds). Cardiac surgery in the adult. McGraw-Hill, USA.

18. Phillips SJ, et al. Emergency coronary artery revascularization: A possible therapy for acute myocardial
infarction. Circulation. 1979;60:241-246.

19. DeWood MA, et al. Acute myocardial infarction: a decade of experience with surgical reperfusion in 701
patients. Circulation. 1983;68:118-16.

20. Phillips SJ, et al. Reperfusion protocol and results in 738 patients with evolving myocardial infarction. Ann
Thorac Surg. 1986;41:119-125.

21. Sjoqvist F, et al. Use of doping agents, particularly anabolic steroids, in sports and society. Lancet.
2008;371:1872-1882.

22. Dawson RT Drugs in sport - the role of the physician. J Endocrinol. 2001;170:55-61.

23. Hickson RC, et al. Adverse effects of anabolic steroids. Med Toxicol Adverse Drug Exp. 1989;4:254-271.

24. Freed DLJ, et al. Anabolic steroids in athletics: Crossover double-blind trial on weightlifters. Br Med J.
1975;2:471-473.

25. Lamb D R Anabolic steroids in athletics: How well do they work and how dangerous are they? Am J Sports
Med. 1984;12:31-38.

26. Kibble WM and Ross MB. Adverse effects of anabolic steroids in athletes. Clinical Pharmacology.
1987;6:686-692.

27. Dickerman RD, et al. Anabolic steroid-induced hepatotoxicity: Is it overstated? Clinical Journal of Sport
Medicine. 1999;9:34-39.

28. Rosenfeld GA, et al. Cholestatic jaundice, acute kidney injury and acute pancreatitis secondary to the
recreational use of methandrostenolone: A case report. J Med Case Rep. 2011;5:138.

29. Alpert JS, et al. Myocardial infarction redefined—-a consensus document of the joint European society of
cardiology/American College of cardiology committee for the redefinition of myocardial infarction. J Am
ColiCardiol. 2000;36:959-69.

30. Hamm CW, et al. ESC Guidelines for the management of acute coronary syndromes in patients presenting
without persistent ST-segment elevation: The task force for the management of acute coronary syndromes
(ACS) in patients presenting without persistent ST-segment elevation of the European society of cardiology
(ESC). Eur Heart J. 2011

31. Antman EM, et al. Cardiac-specific troponin | levels to predict the risk of mortality in patients with acute
coronary syndromes. N Engl J Med. 1996;335:1342-1349.

32. Heidenreich PA, et al. The prognostic value of troponin in patients with non-ST elevation acute coronary
syndromes: A meta-analysis. J Am CollCardiol. 2001;38:478-485.

33. Scheuermeyer FX, et al. Safety and efficiency of a chest pain diagnostic algorithm with selective outpatient
stress testing for emergency department patients with potential ischemic chest pain. Ann Emerg Med.
2012; 59:256-264.

34. Anderson JL, et al. ACC/AHA guidelines for the management of patients with unstable angina/non-ST-
Elevation myocardial infarction:J Am CollCardiol. 2007;50:e1-e157.

RRJMHS | Volume 5 | Issue 3 | August, 2016 7



e-ISSN: 2319-9865
p-ISSN: 2322-0104

35. Venge P, et al. Early and late outcome prediction of death in the emergency room setting by point-of-care
and laboratory assays of cardiac troponin I. Am Heart J. 2010;160:835-841.

36. Misra D, et al. Role of N-acetylcysteine in prevention of contrast-induced nephropathy after cardiovascular
procedures: A meta-analysis. ClinCardiol. 2004;27:607-610.

37. Charpentier S, et al. Usefulness of initial glucose level to improve acute coronary syndrome diagnosis in the
emergency department. Emerg Med. J 2011;28:564-568.

38. de Lemos JA, et al. The prognostic value of B-type natriuretic peptide in patients with acute coronary
syndromes. N Engl J Med. 2001;345:1014-1021.

39. James SK, et al. N-terminal pro-brain natriuretic peptide and other risk markers for the separate prediction
of mortality and subsequent myocardial infarction in patients with unstable coronary artery disease: A
Global Utilization of Strategies to Open occluded arteries (GUSTO)-IV substudy. Circulation. 2003;108:275-
281.

40. Cavusoglu E, et al. Plasma interleukin-10 levels and adverse outcomes in acute coronary syndrome. Am J
Med. 2011;124:724-730.

41. Katritsis DG, et al. Optimal timing of coronary angiography and potential intervention in non-ST-elevation
acute coronary syndromes. Eur Heart J. 2011;32:32-40.

42. Nabi F, et al. Coronary artery calcium scoring in the emergency department: ldentifying which patients with
chest pain can be safely discharged home. Ann Emerg Med. 2010;56:220-229.

43. Rosenberg S, et al. Multicenter validation of the diagnostic accuracy of a blood-based gene expression test
for assessing obstructive coronary artery disease in non-diabetic patients. Ann Intern Med. 2010;153:425-
434,

44. Miller CD, et al. Stress cardiac magnetic resonance imaging with observation unit care reduces cost for
patients with emergent chest pain: A randomized trial. Ann Emerg Med. 2010;56:209-219.

45. Mehta SR and Yusuf S. The clopidogrel in unstable angina to prevent recurrent events (CURE) trial
programme; rationale, design and baseline characteristics including a meta-analysis of the effects of
thienopyridines in vascular disease. Eur Heart J. 2000;21:2033-2041.

46. Thadani U and Opie LH. Nitrates for unstable angina. Cardiovasc Drugs Ther. 1994;8:719-726.

47. Collaborative overview of randomised trials of antiplatelet therapy--I: Prevention of death, myocardial
infarction and stroke by prolonged antiplatelet therapy in various categories of patients. Antiplatelet
Trialists' Collaboration. BMJ. 1994,;308:81-106.

48. Wright RS, et al. ACCF/AHA Focused update of the guidelines for the management of patients with
unstable angina/non-ST-Elevation myocardial infarction (Updating the 2007 Guideline): A Report of the
American college of cardiology foundation/American heart association task force on practice guidelines.
Circulation. 2011;123:2022-2060.

49. Squizzato A, et al. Clopidogrel plus aspirin versus aspirin alone for preventing cardiovascular disease.
2011.

50. Simon T, et al. Clinical events as a function of proton pump inhibitor use, clopidogrel use and cytochrome
p450 2¢19 genotype in a large nationwide cohort of acute myocardial infarction: Results from the French
Registry of Acute ST-Elevation and Non-ST-Elevation Myocardial Infarction (FAST-MI) Registry. Circulation.
2011;123:474-482.

51. Morrow DA, et al. Effect of the novel thienopyridineprasugrel compared with clopidogrel on spontaneous
and procedural myocardial infarction in the trial to assess improvement in therapeutic outcomes by
optimizing platelet inhibition with prasugrel-thrombolysis in myocardial infarction 38: An application of the
classification system from the universal definition of myocardial infarction. Circulation. 2009;119:2758-
2727.

RRJMHS | Volume 5 | Issue 3 | August, 2016 8



e-ISSN: 2319-9865
p-ISSN: 2322-0104

52. James S, et al. Comparison of ticagrelor, the first reversible oral P2Y(12) receptor antagonist, with
clopidogrel in patients with acute coronary syndromes: Rationale, design and baseline characteristics of
the platelet inhibition and patient outcomes (PLATO) trial. Am Heart J. 2009;v157:599-605.

53. Kastrati A, et al. Abciximab in patients with acute coronary syndromes undergoing percutaneous coronary
intervention after clopidogrelpretreatment: the ISAR-REACT 2 randomized trial. JAMA. 2006;295:1531-
1538.

54. Roffi M, et al. Impact of different platelet glycoprotein Ilb/Illa receptor inhibitors among diabetic patients
undergoing percutaneous coronary intervention: Dotirofiban and reoPro give similar efficacy outcomes trial
(TARGET) 1 year follow-up. Circulation. 2002;105:2730-2736.

55. Roe MT, et al. Clinical and therapeutic profile of patients presenting with acute coronary syndromes who do
not have significant coronary artery disease. The platelet glycoprotein llb/Illa in unstable angina: Receptor
suppression using integrilin therapy (PURSUIT) trial investigators. Circulation. 2000;102:1101-1106.

56. Théroux P, et al. Glycoprotein llb/Illa receptor blockade improves outcomes in diabetic patients presenting
with unstable angina/non-ST-elevation myocardial infarction: Results from the platelet receptor inhibition
in ischemic syndrome management in patients limited by unstable signs and symptoms (PRISM-PLUS)
study. Circulation. 2000;102:2466-2472.

57. Oler A, et al. Adding heparin to aspirin reduces the incidence of myocardial infarction and death in patients
with unstable angina. A meta-analysis. JAMA. 1996;276:811-815.

58. Steg PG, et al. Low-dose vs. standard-dose unfractionated heparin for percutaneous coronary intervention
in acute coronary syndromes treated with fondaparinux: The FUTURA/OASIS-8 randomized trial. JAMA.
2010;304:1339-1349.

59. Lev El, et al. Administration of eptifibatide to acute coronary syndrome patients receiving enoxaparin or
unfractionated heparin: effect on platelet function and thrombus formation. Am Coll Cardiol. 2004;43:966-
971.

60. Vellinga VTE and Peters RJ. Efficacy and safety of fondaparinux in patients with ST-segment elevation
myocardial infarction across the age spectrum. Results from the organization for the assessment of
strategies for ischemic syndromes 6 (OASIS-6) trial. Am Heart J. 2010;160:1049-1055.

61. Jolly SS, et al. Efficacy and safety of fondaparinux versus enoxaparin in patients with acute coronary
syndromes treated with glycoprotein llb/llla inhibitors or thienopyridines: Results from the OASIS 5 (Fifth
Organization to Assess Strategies in Ischemic Syndromes) trial. J Am CollCardiol. 2009;54:468-476.

62. Sgrensen JT, et al. Urban and rural implementation of pre-hospital diagnosis and direct referral for primary
percutaneous coronary intervention in patients with acute ST-elevation myocardial infarction. Eur Heart J.
2011;32:430-436.

63. Stone GW, et al. Bivalirudin for patients with acute coronary syndromes. N Engl J Med. 2006;355:2203-
2216.

64. Anderson RH, et al. Gross anatomy and microscopy of the conducting system. In: Mandel WJ (ed)Cardiac
arrhythmias: their mechanisms, diagnosis, and management. Philadelphia: JB Lippincott. 1995;13-54.

65. Macfarlane PW, Lawrie TD Comprehensive electrocardiology: Theory and practice in health and disease.
(1stedn). Vol. 1, ed. PW Macfarlane, TDV Lawrie, 1989;407-57, New York: Pergamon Press.

66. Olson CW, et al. A dynamic three-dimensional display of ventricular excitation and the generation of the
vector and electrocardiogram. J Electrocardiol 34 Suppl: 2001;7-15.

67. Surawicz B. Stretching the limits of the electrocardiogram's diagnostic utility. J Am CollCardiol. 1998;32:
483-485.

68. Barold SS, et al. Richard Langendorf: 1908-1987. Pacing ClinElectrophysiol. 1988;11:1242-1247.

RRJMHS | Volume 5 | Issue 3 | August, 2016 9



e-ISSN: 2319-9865
p-ISSN: 2322-0104

69. Anderson ST, et al. Panoramic display of the orderly sequenced 12-lead ECG. J Electrocardiol. 1994;27:
347-352.

70. Reinig MG, et al. Electrocardiographic T- and U-wave discordance. Ann Non-invasive Electrocardiol.
2005;10:41-46.

71. Surawicz B. U wave: facts, hypotheses, misconceptions and misnomers. J Cardiovasc Electrophysiol.
1998;9:1117-1128.

72. Antzelevitch C, et al. The M cell: its contribution to the ECG and to normal and abnormal electrical function
of the heart. J Cardiovasc Electrophysiol. 1999;10:1124-1152.

73. Viskin S, et al. Inaccurate electrocardiographic interpretation of long QT: The majority of physicians cannot
recognize a long QT when they see one. Heart Rhythm 2005;2:569-574.

74. Bidoggia H, et al. Sex differences on the electrocardiographic pattern of cardiac repolarization: Possible
role of testosterone. Am Heart J. 2000;140:678-683.

75. Sarma JS, et al. An exponential formula for heart rate dependence of QT interval during exercise and
cardiac pacing in humans: Re-evaluation of Bazett's formula. Am J Cardiol. 1984;54:103-108.

76. Kaplan JD, et al. Evaluation of electrocardiographic criteria for right atrial enlargement by quantitative two-
dimensional echocardiography. J Am Coll Cardiol. 1994;23:747-752.

77. Scott CC, et al. The effect of left atrial histology and dimension on P wave morphology. J Electrocardiol.
1983;16:363-366.

78. Alpman A, et al. Importance of notching and slurring of the resting QRS complex in the diagnosis of
coronary artery disease. J Electrocardiol. 1995;28:199-208.

79. Walston A, et al. The electrocardiographic manifestations of spontaneous left pneumothorax. Ann Intern
Med. 1974;80:375-379.

80. Goldberger AL. Normal and noninfarct Q waves. CardiolClin. 1987;5:357-366.

81. Bar FW, et al. Prognostic value of Q waves, R/S ratio, loss of R wave voltage, ST-T segment abnormalities,
electrical axis, low voltage and notching: Correlation of electrocardiogram and left ventriculogram. J Am
CollCardiol. 1984:;4:17-27.

82. Schouten EG, et al. QT interval prolongation predicts cardiovascular mortality in an apparently healthy
population. Circulation. 1991;84:1516-1523.

83. Bijl M and Verheugt FW. Extreme QT prolongation solely due to reversible myocardial ischemia in single-
vessel coronary disease. Am Heart J. 1992123:524-526.

84. Barletta G, et al. Hypertrophic cardiomyopathy: electrical abnormalities detected by the extended-length
ECG and their relation to syncope. Int J Cardiol. 2004;97:43-48.

85. Hanrahan JP, et al. Terfenadine-associated ventricular arrhythmias and QTc interval prolongation. A
retrospective cohort comparison with other antihistamines among members of a health maintenance
organization. Ann Epidemiol. 1995;5:201-209.

86. Oka H, et al. Correlation of altered Q-T interval and sympathetic nervous system dysfunction in diabetic
autonomic neuropathy. In Eur Neurol. 1994;34:23-29.

87. Malik M. Errors and misconceptions in ECG measurement used for the detection of drug induced QT
interval prolongation. J Electrocardiol. 2004;37:25-33.

88. Dan M. Roden Drugs that prolong the QT interval and/or induce torsade de pointes. N Engl J Med.
2004;350:1013-1022.

89. Pacher P and Kecskemeti V. Cardiovascular side effects of new antidepressants and antipsychotics: New
drugs, old concerns? Curr Pharm Des. 2004;10:2463-2475.

90. Moss AJ, et al. ECG T-wave patterns in genetically distinct forms of the hereditary long QT syndrome.
Circulation. 1995;92:2929-2934.

RRJMHS | Volume 5 | Issue 3 | August, 2016 10



91.

92.

93.

94.

95.

96.

97.

e-ISSN: 2319-9865
p-ISSN: 2322-0104

Malfatto G, et al. Quantitative analysis of T wave abnormalities and their prognostic implications in the
idiopathic long QT syndrome. J Am CollCardiol. 1994;23:296-301.

Rosenbaum MB and Acunzo RS. Pseudo 2:1 atrioventricular block and T wave alternans in the long QT
syndromes. J Am CollCardiol. 1991;18:1363-1366.

Zareba W, et al. T wave alternans in idiopathic long QT syndrome. J Am CollCardiol. 1994;23:1541-1546.
Schimpf R, et al. Short QT syndrome. Cardiovasc Res. 2005;67:357-366.

Franz MR, et al. Human ventricular repolarization and T wave genesis. Prog Cardiovasc Dis. 1991;33:369-
384.

Alfonso F, et al. Clinical significance of giant negative T waves in hypertrophic cardiomyopathy. J Am Coll
Cardiol. 1990;15:965-971.

Libbus I, Rosenbaum DS Remodeling of cardiac repolarization: Mechanisms and implications of memory.
Card Electrophysiol Rev. 2002;6:302-310.

RRJMHS | Volume 5 | Issue 3 | August, 2016 11



