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    “Michael Ozner, MD, a visionary and compassionate cardiologist, has been on a single-minded mission for the past three decades. His goal? To prevent, reverse, and ideally eliminate the raging epidemic of heart disease that continues to claim so many lives.
  


  
    Unlike most cardiologists today, Dr. Ozner lives by his well-known philosophy of ‘prevention not intervention.’ In The Great American Heart Hoax, Dr. Ozner distills more than thirty years of clinical practice, giving you an easy-to-follow 10-step program to avoid the degenerative risks of heart disease. In addition, Dr. Ozner provides practical information and tools on working with your doctor to obtain optimal health, thereby avoiding unnecessary surgery, tests, and countless bottles of medication. As you read, Dr. Ozner is your personal guide through the most practical method for achieving cardiac health, providing you with the inside information you need to become a more responsible, more informed partner in your own care.
  


  
    I strongly urge you to stop whatever you are doing and immediately start reading the life-saving information contained in this book. What you learn will change the way you live your life.”
  


  
    —PHILIP SMITH,

    Editor-in-Chief, Life Extension Magazine
  


  
    

  


  
    

  


  
    Praise for Dr. Ozner’s Previous Book,

    The Miami Mediterranean Diet
  


  
    
      

    
“I strongly recommend Dr. Ozner’s book, The Miami Mediterranean Diet, for anyone who is interested in living a long and healthy life. This book is a concise, no-nonsense approach for heart disease prevention. With so many fad diets that are here today and gone tomorrow, finally there is a clinically proven and sensible approach, as Dr. Ozner provides practical dietary and lifestyle guidelines for defeating heart disease.”
  


  
    —BARRYT. KATZEN, MD,

    Medical Director, Baptist Cardiac & Vascular Institute of Miami
  


  
    
      

    


    
      

    
“The current medical literature is replete with articles confirming what Dr. Ozner has been advocating for many years—that prevention is the best treatment for heart disease. In his book, The Miami Mediterranean Diet, he outlines a strategy that, combined with an exercise program, has allowed me to reduce my weight, my blood pressure, and my cholesterol. I have a greater sense of well-being and I feel that I will live a longer and healthier life.”
  


  
    —JERROLD YOUNG, MD 
    


  
    
      

    


    
      

    
“In The Miami Mediterranean Diet, Dr. Michael Ozner not only makes a compelling argument for the importance of the Mediterranean diet and lifestyle for overall health, but gives a comprehensive guide for ways to incorporate this diet into all of our lives. Research has clearly shown that those who follow a life-long Mediterranean diet and lifestyle are giving themselves the best insurance for a healthy life and now Dr. Ozner brings that to our shores.”
  


  
    —RANDOLPHP. MARTIN, MD,

    Director of Noninvasive Cardiology, Emory University Hospital
  


  
    
      

    


    
      

    
“A valuable resource from preventive cardiologist Michael Ozner providing heart healthy dietary information, sample meal plans, and an exciting array of recipes.”
  


  
    —NANETTE K. WEGNER, MD,

    Professor of Medicine (Cardiology), Emory University School of Medicine
  


  
    
      

    


    
      

    
“This book is a direct path to the visceral pleasure of well-prepared food and cardiovascular health. The Miami Mediterranean Diet provides a sane alternative to the faddist and extremist diets that lead to short-term weight loss and long-term weight gain.”
  


  
    —JOSEPHIZZO, JR., MD,

    Professor of Medicine & Pharmacology,

    State University of New York at Buffalo

    Clinical Director of Medicine, Erie County Medical Center, Buffalo,

    New York
  


  
    
      

    


    
      

    
“I wholeheartedly endorse the Mediterranean diet, a way of eating that has been in existence for thousands of years. The Miami Mediterranean Diet is based on this way of life, encouraging a balanced, well-nourished food plan including whole grains, fresh fruits and vegetables, and lower fat intake. Following Ozner’s stated food plan, coupled with caloric control and daily exercise, can lead to both weight loss and a healthy heart. The recipes are easy to produce and generate delicious meals; no one would feel deprived adhering to the stated plan.”
  


  
    —KAREN LIEBERMAN, PHD, RD,

    Professor and Chair, The Hospitality College

    Johnson & Wales University, Florida Campus
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    Foreword
  


  
    NOBODY WOULD DISAGREE THAT, at present, the life expectancy of men and women living in the United States is the greatest it’s ever been. This is a result chiefly of declines in mortality from coronary heart disease and stroke, the leading contributors to deaths from cardiovascular disease. During the last decade, major contributions have been made in the fight against cardiovascular disease by early diagnosis and medical treatment of patients by their health care providers. Yet it is also true that many patients seem to prefer the prescription of pills or costly interventions to the proscription of harmful lifestyles.
  


  
    Surgical intervention of cardiovascular disease using coronary artery bypass grafting or angioplasty with stent placement in the unstable patient appear to have net clinical benefits, optimally as adjuncts to medical therapies. Nevertheless, intervention with a scalpel or a stent is potentially avoidable for the vast majority of patients with stable coronary disease.
  


  
    Eugene Braunwald, MD, Professor Emeritus at Harvard Medical School, was perhaps the doyen of cardiovascular medicine of the second half of the twentieth century. He was also my boss, and I felt honored to serve as the first Eugene Braunwald Professor of Medicine at Harvard Medical School. In a 1977 editorial in the New England Journal of Medicine, Professor Braunwald wrote with clairvoyance, “An even more insidious 
     problem is that an industry is being built around heart bypass surgery. . . . [T]his rapidly growing enterprise is developing a momentum of its own, and as time passes it will be progressively more difficult to curtail it. . . .”
  


  
    Based on the foregoing, The Great American Heart Hoax makes a unique contribution to patients as well as their health care providers. Dr. Ozner’s “lifesaving advice” is always prudent, rational, and plausible, and with it, readers are forewarned and forearmed to take a proactive approach to the prevention and treatment of cardiovascular disease, which is and will remain far and away the leading cause of death in the United States and is now the leading cause of death in the world.
  


  
    There is proof beyond a reasonable doubt that coronary heart disease is not an inevitable consequence of an increasing lifespan and, indeed, is preventable. In this regard, Dr. Ozner’s book should be welcome to anyone facing the complex medical and public health challenges of the twenty-first century.
  


  
    

  


  
    

  


  
    CHARLESH. HENNEKENS, MD, DRPH

    Voluntary Professor, University of Miami

    Miller School of Medicine

    Clinical Professor, Nova Southeastern University
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    Introduction
  


  
    Primum Non Nocere (Above all, do no harm!)
  


  
    —HIPPOCRATES
  


  
    WITHIN THE PAGES OF THIS BOOK you will learn the dirty little secret that is undermining the credibility of the most sophisticated health care system the world has ever known. You’ll discover how this broken paradigm for medical care leads to unnecessary heart surgery and is threatening to bankrupt our economic system.
  


  
    According to recent statistics, heart disease is the leading cause of death in the United States. An indiscriminate killer, heart disease has occupied this top spot for decades. And it’s joined by stroke, another vascular disease, in the number three spot. America is not alone in this; heart disease is consistently a leading killer throughout much of the industrialized world, according to statistics reported by the World Health Organization. But take heart. I’m here to share the good news: Heart disease is preventable. We know how to halt its progression, and even reverse it—all without expensive, invasive procedures or costly brand name prescription medications.
  


  
    America spends at least $60 billion a year on invasive cardiovascular care. Even in these days of escalating national debt and unbalanced budgets, that’s a staggering amount of money. And shockingly, evidence suggests that much of it is being squandered on high-risk, expensive procedures that have not been proven to either save lives or prevent heart attacks. Studies show that these now-common cardiac procedures—including coronary artery angioplasties, stent placements, and coronary bypass surgeries—are of dubious value, adding little in terms of long-term health outcomes, and sometimes even making things worse than if they hadn’t been performed at all. America has 5 percent of the world’s population, yet we perform half of the world’s bypass surgeries and stent placements. And countries that spend a fraction of what we do on heart surgery have fewer per capita heart attacks and fewer heart-related deaths! Cardiovascular care is an almost obscenely lucrative industry in America, and evidence abounds that financial concerns may be distracting hospitals and physicians from focusing on what should be their primary concern: what’s truly best for the patient.
  


  
    The American Heart Association reports that 80 million men and women suffered from cardiovascular disease in 2005. Many of those unfortunate individuals experienced severely reduced quality of life, enduring symptoms that include intermittent to constant chest pain, the inability to walk, breathlessness, and countless drug side effects, among other troubling symptoms. As heart disease worsens, doctors are often forced to prescribe an increasing number of drugs to alleviate escalating symptoms—medications that present the risk of dangerous drug interactions. And despite the billions spent on cardiovascular medicine annually, nearly a million men and women in America over the age of eighteen die each year of heart disease.
  


  
    Clearly, we have a problem. But it doesn’t have to be this way. We don’t have to resign ourselves to lives of increasingly 
     clogged arteries and ever-mounting risk of heart attack or stroke. Nor must we resign ourselves to dependence on expensive medications, or submit to surgeries that don’t work. There is an alternative to invasive procedures, costly surgery, and an ever-declining quality of life.
  


  
    The solution to heart disease costs little, and provides benefits in abundance. And it doesn’t involve wishful thinking, unattainable goals, or trendy—but untested—methods. It’s a solution that works. In my work as an experienced, well-trained, board-certified cardiologist and a Fellow of both the American Heart Association and the American College of Cardiology, I’ve seen countless numbers of patients not only avoid worsening heart disease, but actually improve their health and quality of life; I know what I’m talking about. And I’ve shared my passion for the subject of heart disease prevention with my fellow physicians and other health care professionals in countless lectures across America and around the world.
  


  
    But you needn’t just take my word for it, either. There’s decades’ worth of solid, published scientific evidence to prove that the methods outlined in this book actually work. And these methods can be implemented readily by virtually anyone—anyone, that is, who wants to live longer, feel better, and get more out of life.
  


  
    In Part I, we’ll look at how heart disease develops, how we treat it, and the evidence that our current treatment methods don’t work. Then in Part II, I’ll tell you what does work—and why. You’ll learn the ten steps that can empower you to take charge of your health and confidently say “no thanks” to invasive, expensive, and ultimately futile medical procedures.
  


  
    Heart disease doesn’t have to be our nation’s leading killer—and by reading this book, you’re taking the first step toward helping to change that.
  

  
  
  


  
    PART ONE
  


  
    THE PROBLEM
  

  
  
  


  
    CHAPTER 1
  


  
    The Heart Surgery Hoax
  


  
    The philosophies of one age have become the absurdities of the

    next, and the foolishness of yesterday has become the wisdom of

    tomorrow.
  


  
    —SIR WILLIAM OSLER, 1902
  


  
    

  


  
    

  


  
    IT WAS A FEW HOURS BEFORE DAWN in late 1979. I was fresh out of my cardiology fellowship, in my first year of practice, and instead of sleeping, I was working frantically on an emergency room patient who had woken suddenly in the middle of the night with chest pain and then collapsed. By the time he arrived in the ER, he had no pulse or blood pressure and his pupils were fixed and dilated. The EKG monitor showed a flat line.
  


  
    Medications, multiple shocks from the defibrillator, and even the bedside insertion of a pacemaker failed to revive him, and after an hour of CPR, one of the nurses informed the patient’s wife and two young daughters that it was unlikely he would make it. But finally, after using a long needle to inject epinephrine directly into his heart, a blip appeared on the heart monitor and his pulse and blood pressure returned!
  


  
    Once the patient was stable I went out and gave his wife the good news. She’d been preparing herself to hear her husband was dead, and instead I told her he was going to live. She cried, tears of joy and relief, and hugged me. And after an extensive hospital stay, her husband left the hospital alert and happy to be alive—and understandably concerned with making sure what had just happened would never happen again.
  


  
    The patient, Jim, a thirty-nine-year-old businessman with a strong family history of premature coronary heart disease and mildly elevated cholesterol and blood pressure, sat down with me shortly after. The first thing I did was give him a copy of the forty-page heart disease prevention manual I’d just recently finished putting together: “The Optimal Diet & Lifestyle for Cardiovascular Health.”
  


  
    A few weeks earlier, I’d come home from a long day at work and read an article that completely changed the way I looked at the practice of cardiovascular medicine. Between 5 A.M. that morning, when I’d arrived at the hospital for work, and just before midnight, when I’d finally left for the day, I’d treated half a dozen heart attack patients in the ER and performed an angioplasty late in the evening. All I wanted was to eat something, catch up a little on my professional reading, and collapse into bed. What I picked up to read that night was an article about the Seven Countries Study, a landmark twenty-year study by Dr. Ancel Keys at the University of Minnesota.
  


  
    The data from the study revealed that countries in the Mediterranean basin had a radically lower incidence of many diseases we took for granted in the Western world, including diabetes, cancer, and notably, heart disease. The average middle-aged Greek man had a 90 percent lower risk of dying from a heart attack than the average middle-aged American. What Dr. Keys had concluded was that the explanation for this discrepancy could be found in the dietary habits and lifestyle of the region. And the traditional Mediterranean diet and lifestyle 
     was particularly associated with a low risk of coronary heart disease. “If some developed countries can do without heart attacks,” Dr. Keys asked, “why can’t we?”
  


  
    I was stunned. The people living in the Mediterranean basin were getting better results with a knife and fork than we were with all our fancy equipment and advanced technologies! The next day I dove into research, and when I finally came up for air, I was convinced that we were going about heart disease treatment the wrong way. The solution wasn’t surgery; it wasn’t bypasses and balloon angioplasties and stents. We couldn’t just treat the effects of heart disease. We had to treat the cause: the diet and lifestyle factors that led to heart disease in the first place. We needed prevention, not intervention.
  


  
    I was so convinced, in fact, that what I had learned could not only prevent but also halt and even reverse heart disease, that I immediately sat down in front of my typewriter and typed out nearly forty pages of information on prevention I believed my patients desperately needed to know. Those were the same pages I gave to Jim, just recovered from his cardiac near-death experience and serious about preventing a subsequent attack. And I began handing these pages to all of the other patients who came in to see me.
  


  
    In a matter of months I was starting to hear from people across the country, who’d talked to the cousin of a friend of a patient of mine, and wanted a copy of “that Mediterranean diet program” for themselves. And more importantly, I began to notice that my patients who followed my advice just weren’t having heart attacks anymore. Back then, it wasn’t uncommon to have two, three, even four of your patients in the ER with a heart attack on a given day. And suddenly, mine weren’t having any—including those patients who’d had procedures in the past and had been judged likely to return to the operating room. Clearly, something was happening. And the longer this went on, the more sure I became that my prevention plan was 
     working—and the more I believed the treatment the medical community was providing for its patients was not only less effective than prevention, it was actually detrimental to the patients who received it.
  


  
    
  


  The Numbers Tell the Story


  
    More than 1.5 million angioplasties and coronary bypass surgeries are done annually in the U.S., which makes heart surgery among the most commonly performed surgical procedures for both men and women. Although heart surgery can be lifesaving, the truth is that surgery benefits only a small fraction of the millions of patients who undergo these operations. For the majority—an estimated 70 to 90 percent—these procedures are at best unnecessary. In fact, except for a minority of patients, bypass surgery and angioplasty have never been shown to prolong life or prevent heart attacks. And while American patients are seven times more likely to undergo coronary angioplasty and bypass surgery than patients in Canada and Sweden, the number of Canadians and Swedes who die from cardiovascular disease is nearly identical (per capita) to the number of people who die from heart disease in this country.
  


  
    It sounds unbelievable, but it’s true. We’re spending billions of dollars every year on risky procedures that have never been shown to benefit the majority of patients, or make a significant difference in the overall mortality rate.
  


  
    It concerns me that countless patients are subjected every day to unnecessary surgeries. But what makes it worse is that these procedures can be harmful. Although doctors often hasten to assure their patients that these procedures are time-tested and safe, all invasive surgery carries risk.
  


  
    In fact, the mortality rate for bypass surgery ranges from 3 to 5 percent. This may sound insignificant initially, but when you consider that half a million people undergo these procedures 
     every year, 3 to 5 percent quickly adds up: to 15,000 to 25,000 lives lost a year. Additionally, an estimated 25 to 30 percent of angioplasties fail, requiring patients to repeat the procedure. And eventually many of these angioplasty patients will also require bypass surgery.
  


  
    The mortality rate isn’t the only worrying statistic associated with bypass surgery. Up to 80 percent of patients may experience cognitive difficulties after surgery, something that can be especially devastating to elderly patients, who may already be experiencing problems with memory and other early signs of cognitive decline. People who undergo bypass surgery are nearly four times more likely to suffer a subsequent stroke at the time of surgery than if they had elected not to go under the knife. They are also vulnerable to post-surgical infections. Nor are coronary angioplasty and stent placement risk-free; complications include heart attack, stroke, aneurysm at the puncture site, infection, and the potential need for emergency bypass surgery.
  


  
    Other possible adverse effects of heart bypass surgery include:

    
      
        • Heart attack or stroke at the time of surgery
      


      
        • Accelerated atherosclerosis (up to tenfold) in the artery that has been bypassed
      


      
        • Post-operative depression
      


      
        • Severe anxiety
      


      
        • Infection, including wound infection, lower extremity infection at the site where the vessel for the bypass is harvested, and sepsis (dangerous infection in the bloodstream)
      


      
        • Delayed healing of the wound
      


      
        • Inflammation of the pericardium (the thin tissue lining the heart)
      


      
        • Blood loss, requiring transfusion 
        


      
        • Kidney failure
      


      
        • Repeat bypass surgery due to closed bypass grafts—note that repeat surgery is even more problematic, with reported mortality rates of 15 to 20 percent!
      

    

  


  
    The other adverse effect of heart bypass surgery is on your wallet; in some cases it has led to financial ruin. The cost of heart bypass surgery can range from $40,000 to more than $100,000. And the surgery itself can lead to prolonged disability and loss of income, making it even more difficult to pay medical bills.
  


  
    Contrast this with the cost of following a heart-healthy lifestyle: none!
  


  
    
  


  An Important Disclaimer


  
    I’m not saying that all heart surgery is a hoax. Far from it! Over the past thirty years, tremendous strides have been made in the surgical treatment of many once-fatal heart problems.
  


  
    Indeed, heart surgery is a lifesaver for many, many patients. Today, heart surgeons perform heroic work, saving babies with once-fatal congenital heart defects. Cardiothoracic surgeons can repair an aorta that dissects or ruptures, or replace diseased heart valves, or save a patient in the throes of a massive heart attack who, in earlier eras, would surely have died. Heart transplants are all but routine now, and they’ve saved many people whose hearts have failed them for any number of reasons. Interventional cardiologists are able to open occluded coronary arteries in patients in the midst of a heart attack, restoring blood flow and saving heart muscle. And these are just a few examples of the wonderful advancements we’ve made in cardiac surgery, advances that represent unparalleled achievements in our ability to save lives.
  


  
    Atherosclerosis-related conditions that do warrant surgical intervention include disabling chest pain, despite maximal 
     medical therapy and lifestyle changes; severe blockage of the left main coronary artery; critical blockages of all the major coronary arteries in patients with a weak heart muscle; and unstable coronary syndromes, such as an evolving heart attack.
  


  
    Don’t mistake my intent: my concern isn’t with cardiac intervention that’s appropriate. My concern’s with the sheer number of inappropriate and unnecessary procedures that are performed—procedures that subject stable patients with coronary artery disease to needless risk when they would be far better served in other ways.
  


  
    
  


  So What’s the Hoax?


  
    The hoax is that even though the medical community knows these things, most of us haven’t changed the way we practice cardiac medicine. Most heart disease patients are sold a bill of goods by a cardiology industry that has a vested interest in making sure that as many people as possible are treated with expensive surgical procedures, rather than with far less costly lifestyle changes, and/or medications. We tell patients we’ll “fix” them with surgery, but we don’t—and sometimes we only make things worse.
  


  
    By now, you should be asking a couple of questions. First, why doesn’t heart surgery work? Second, and more important, if heart surgery doesn’t work, why do we keep doing it?
  


  
    To answer these questions, we need to begin by understanding the details of what heart disease is, and how it develops.
  

  
  
  


  
    CHAPTER 2
  


  
    Heart Disease—It’s Not Worth Dying For!
  


  
    The heart is a tough organ: a marvelous mechanism that, mostly

    without repairs, will give valiant service up to a hundred years.
  


  
    —DR. WILLIS POTTS, heart surgeon (1959)
  


  
    

  


  
    

  


  
    WHAT WE CALL cardiovascular disease encompasses a wide range of conditions that affect the heart and vascular system, from high blood pressure (hypertension), to coronary artery disease, to heart failure, heart attack (myocardial infarction), peripheral arterial disease, aneurysm, and stroke, among others. All are manifestations of disease within the heart or within the literally thousands of miles of blood vessels in our bodies. Throughout the industrialized world, cardiovascular disease is the number one killer of men and women. And it’s accelerating in some developing countries, too. The specter of cancer frightens people, but consider this: In the U.S. alone, heart disease is responsible for about 40 percent of all deaths, taking more lives each year than all forms of cancer combined.
  


  
    Common risk factors for heart disease include advancing age, sedentary lifestyle, high levels of low-density lipoprotein cholesterol (LDL cholesterol) and triglycerides, low levels of high-density lipoprotein cholesterol (HDL cholesterol), smoking, obesity (particularly “central,” or abdominal, obesity), high levels of fibrinogen, elevated C-reactive protein (a marker of inflammation), a family history of heart disease, high blood pressure, and chronic mental stress. And because men are likely to be stricken by heart disease earlier in life, being male is also a risk factor. (Women don’t get off the hook, however. They’re about ten times as likely to die of cardiovascular disease as breast cancer, and 60 percent of all deaths from stroke occur in women.) Obviously, some of these factors cannot be avoided—gender, and family history, for example. But others, such as smoking or chronic inactivity, clearly can.
  


  
    The majority of heart disease is related to something called atherosclerosis, the “hardening” of the arteries through chronic inflammation due to fatty deposits in the artery wall. Healthy arteries are tough while still remaining flexible and elastic. Atherosclerosis gradually destroys this crucial elasticity. When arteries harden and narrow, they can block the flow of vital oxygen and nutrient-rich blood to the heart, brain, and other organs. Unfortunately, for a majority of men and about half of all women with atherosclerosis, the first indication that they have this condition is heart attack or sudden cardiac death. Atherosclerosis may take decades to develop, and its progression is stealthy. It is this insidious development of atherosclerosis, and how to prevent it, that is the primary focus of this book.
  


  
    The best way to understand heart disease and atherosclerosis is to take a look at the way a healthy heart and circulatory system function. So let’s back up for a moment, review the fundamental anatomy and physiology of this remarkably complex yet elegant organ and delve more deeply into what transforms a healthy cardiovascular system into a dysfunctional one.
  


  
    
  


  The Healthy Heart


  
    During an average lifetime, the heart will beat faithfully, about 2.5 billion times, at a rate of about seventy-two beats per minute. The heart begins beating long before we are born, but when it stops, in the absence of immediate medical intervention, so do we. Despite the enormous workload placed on the heart, it is an amazingly robust organ, capable of squeezing oxygen-rich blood to the farthest reaches of the body while simultaneously receiving oxygen-depleted blood and then shunting it to the lungs for oxygenation before beginning the cycle all over again. And so it goes, moment by moment, day in and day out, seldom noticed and requiring little or no thought on our part.
  


  
    It is tempting to think that hard work—running fast for a mile, for example, or lifting something heavy—would put a strain on the heart. After all, hard exercise can easily raise the pulse, or heartbeats per minute, well above 120. But nature designed us for daily exercise, and working harder actually improves the functionality of the heart and the many blood vessels that carry vital nutrients, oxygen, and waste products throughout the body. Together, the heart, blood, arteries (mostly carrying oxygen-rich blood), veins (mostly carrying oxygen-depleted blood), smaller arterioles, tiny capillaries, and even smaller venules form the cardiovascular system, also known as the circulatory system.
  


  
    Heart muscle (or cardiac muscle) is a type of involuntary muscle found nowhere else in the body. Specialized nerve cells provide a coordinated series of electrical impulses that travel across the various chambers, orchestrating steady, rhythmic contractions, perfectly timed to meet the body’s needs and maximize the heart’s blood-pumping efficiency.
  


  
    The right atrium, located at the top of the heart, receives oxygen-depleted blood from the body, delivered via the body’s largest vein, the vena cava. It’s squeezed into the right ventricle (the larger, more muscular lower chamber on the right side of the 
     heart) and is subsequently ejected, through the pulmonary artery, to the lungs.
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    Figure 1: Cross-section of the heart.
  


  
    This pulmonary circulation allows waste carbon dioxide gas, generated as the body uses oxygen to turn calories into energy, to be exchanged for oxygen in the lungs. Freshly oxygenated blood is then shunted back to the heart, via the pulmonary vein, where it enters the left atrium, moves to the left ventricle, and is squeezed forcefully into the aorta, the body’s largest artery. The aorta quickly branches into other arteries, which in turn supply blood to the rest of body. Because it must do the lion’s share of the work, the left ventricle is noticeably larger and more muscular than the right.
  


  
    Various heart valves comprise the final structures of importance in the heart. Located between chambers and between the left ventricle and the aorta, the valves prevent leakage and backwash of blood during pumping, thus increasing the heart’s efficiency.
  


  
    
  


  Understanding Heart Disease


  
    The key to understanding cardiovascular disease is understanding the structure and physiology of the blood vessels—arteries, veins, arterioles, capillaries, and venules—themselves. Many things can go wrong with the heart, but barring defects present at birth, relatively uncommon attacks by bacteria and other microbes, or trauma, the heart is remarkably robust. Like any muscle, however, it requires a great deal of freshly oxygenated, nutrient-rich blood to work. To that end, a network of coronary arteries entwines the organ, delivering a constant supply of blood to the heart’s muscular walls so that the heart can continue its tireless beating.
  


  
    And therein lies the source of the vast majority of problems encountered in cardiovascular medicine. When these supply routes become blocked, the cardiac muscle becomes starved for oxygen and nutrients, and quickly dies. This blockage is referred to as coronary artery disease, and is the end result of the long-term, ongoing disease known as atherosclerosis. The result of this blockage—cutting off blood supply to the heart muscle, often is accompanied by acute pain and a heart attack.
  


  
    Atherosclerosis precipitates heart attack by generating “plaques”—swelled accumulations of white blood cells and cholesterol inside the artery wall—that rupture and cause sudden blockage due to clot formation. When the plaque lining a coronary artery develops a fissure or tear and ruptures, blood platelets quickly adhere to the rupture site, forming a blood 
     clot. The clot either blocks blood flow completely or breaks loose and travels to a smaller branch of the coronary artery, where it may lodge and create a blockage. When coronary arteries become blocked, portions of the heart muscle begin to starve, and may eventually die.
  


  
    Although not all heart attacks are fatal, none are trivial. Heart muscle does not grow back; dead heart tissue impairs heart function indefinitely. And when a clot forms elsewhere, such as in the proximal aorta, it may travel to the brain, precipitating a stroke.
  


  
    
  


  Our Arteries Are Not Pipes


  
    My first year in medical school, I remember sitting in vascular biology class listening to a lecture on why heart attacks occur. The prevailing wisdom at the time was that the progressive buildup of cholesterol deposits in the artery wall eventually culminated in an atherosclerotic plaque—a collection of cholesterol-laden cells that became walled off and covered by a thick fibrous cap. It was felt that this plaque grew in size until it eventually choked off the inside of the artery, shutting off blood flow. Heart attack was the result. If this process occurred in the brain it caused a stroke.
  


  
    This explanation seemed logical—a progressive accumulation of sludge led to a stoppage of blood flow in our pipes and bingo!, a heart attack resulted. After all, isn’t this what happens to a sink drainpipe when it backs up? So the solution seemed obvious: Since heart attacks were nothing more than a plumbing problem with the “pipes” in the body, you just needed to get rid of the sludge. If your pipes at home get clogged, you call the plumber. He arrives, “snake” in hand, and clears the obstruction by performing “surgery” on your pipes. Why couldn’t a doctor do the same for your arteries? And if your doctor couldn’t successfully “snake out” the clog, a surgeon could always just 
     bypass it, adding a new pipe through which blood could flow freely. Sounds simple. Makes sense. Why not?
  


  
    I’ll tell you why not. Our arteries are not pipes! The plumbing analogy never made sense to me. As a medical student studying vascular biology I was amazed at the complexity of our blood vessels. The vascular tree is an active, living organ that expands and contracts in response to different stimuli, not a network of rigid metal conduits. Its walls are permeable—and cholesterol doesn’t just build up inside an open space like so much drainpipe sludge.
  


  
    During my student days there was a tremendous interest in lowering fat and cholesterol, the presumed cause of the sludge backing up our arterial pipes. Cholesterol-lowering was the new cardiac buzzword, and new medications were being developed to accomplish the task, first resins, then niacin, and ultimately the superstar of them all, statins. The American Heart Association convened a conference in 1960 and declared war on fat. Since blockages were caused by cholesterol (a specific kind of fat), surely lowering the fat and cholesterol in our diet would decrease the buildup of sludge and lower the incidence of heart attack. But despite this “war,” millions of Americans continued to die. The frequency of death from heart attack even went up! How could this be? How could the heart attack rate continue to increase despite the national campaign to lower fat and cholesterol?
  


  
    This was our first inkling that we may have gotten it wrong. Evidence suggested that there had to be more to atherosclerosis than just cholesterol and fat. In 1948, an ambitious U.S. government-sponsored study of the long-term causes of cardiovascular disease had been launched in Framingham, Massachusetts. Over the decades, investigators had accumulated huge amounts of data regarding the lifestyle and dietary habits of a large group of individuals who had, at the beginning of the study, been free of disease. When the data from the Framingham 
     study revealed that the cholesterol level in most heart attack victims was no different than that of those who didn’t have a heart attack, the mystery deepened. The data did reveal, however, that people with very high cholesterol readings experienced a higher incidence of heart attack and those with very low readings were largely spared from heart attack. Clearly cholesterol was involved somehow. The question was how.
  


  
    
  


  Understanding the Role of Cholesterol in Heart Disease


  
    Cholesterol is not inherently evil. In fact, the body manufactures its own supply—it’s a necessary, fundamental building block of cell membranes and other compounds needed by the body, such as steroid hormones. For this reason, it is undesirable to eliminate all cholesterol from the bloodstream. But cholesterol is also obtained from the diet. In the absence of a genetic defect which causes an individual’s body to over-produce cholesterol, the primary source of excess cholesterol, especially “bad” LDL cholesterol, can be traced to the diet, and to lack of exercise, which suppresses the “good” HDL cholesterol that helps remove excess LDL cholesterol.
  


  
    If you’ve had a cholesterol panel done, you know that what doctors normally test for are total cholesterol, LDL cholesterol, HDL cholesterol, and triglycerides. You know that LDL is “bad” cholesterol and HDL is “good” cholesterol, and that a high level of triglycerides is a risk factor for heart disease. But what does all of that really mean?
  


  
    LDL and HDL aren’t actually types of cholesterol at all—they’re particles responsible for carrying cholesterol through the body. Cholesterol can’t travel through the bloodstream on its own; it needs LDL, HDL, and other lipoproteins to transport it where it needs to go. You can think of cholesterol-carrying particles (lipoproteins) as moving through the bloodstream 
     like cars traveling down the highway; they carry cholesterol the same way cars do people. When your doctor measures your LDL and HDL cholesterol, he’s actually measuring the volume of cholesterol found inside the LDL and HDL particles in your blood—the number of passengers inside the cars, not the number of cars on the highway.
  


  
    The reason we call LDL cholesterol “bad” cholesterol is because LDL particles are the particles that enter our artery walls, where the cholesterol becomes trapped and leads to atherosclerosis. Here, too, thinking of cholesterol-carrying particles as cars is useful. When the highway is busy, cars are more likely to take alternate routes to avoid the traffic; similarly, the more cholesterol particles in the bloodstream, the more likely cholesterol particles are to leave the bloodstream and enter the artery walls.
  


  
    HDL particles, in contrast, seek out cholesterol inside the artery walls and act like straws, sucking out the cholesterol and transporting it to the liver for disposal—which is why we call HDL cholesterol “good” cholesterol. HDL cholesterol also has important antioxidant and anti-inflammatory functions.
  


  
    Triglycerides affect heart disease risk in a more indirect way. Triglycerides are a kind of fat that serves as a back-up energy source for the body. When we digest food, fats are broken down by our gastrointestinal tract and repackaged as triglycerides before being taken to fat cells for storage. But the gastrointestinal tract is not the only place fats are repackaged as triglycerides. Fatty acids that end up in the liver are also repackaged as triglycerides, and transported to cells via a lipoprotein called VLDL because, like cholesterol, triglycerides can’t travel on their own.
  


  
    When one of these triglyceride-rich VLDL particles encounters a cholesterol-rich LDL particle, a swap takes place. When they go their separate ways, the VLDL particle is the cholesterol-rich particle, and the LDL particle is the triglyceride-rich 
     particle. The real trouble begins when that triglyceride-rich LDL particle comes across a particular kind of enzyme, which burns away the triglycerides inside. As a result, the LDL particle shrinks. LDL and HDL particles vary in size, depending on several factors. Some of the factors are genetic; others are environmental, a result of lifestyle choices. While all LDL particles are able to enter the artery wall, small particles are more likely to do so than large particles. Returning to our metaphor: smaller LDL particles are like compact cars that can squeeze into parking spots SUVs (larger LDL particles) can’t. This is what makes high levels of triglycerides so dangerous: their effect on LDL particles. The same swap-and-shrink occurs in HDL particles, but the end result there is that the smaller HDL particle becomes less capable of removing cholesterol from the artery wall.
  


  
    We know all this now. Back then we were only just discovering how much we didn’t know about cholesterol—including how much cholesterol was too much. Dr. William Castelli, a noted preventive cardiologist and former director of the Framingham Study, frequently mentioned the “150 club” in talking about the study’s results. He noted that none of the study subjects with a total cholesterol of less than 150 had suffered a heart attack. It turned out that the typical American’s cholesterol was so far above healthy levels that what we assumed was normal was actually too high; when I started my cardiology practice in 1979, a normal cholesterol level meant up to 300 mg/dl! Other studies supported what the Framingham Study had found: Populations around the world with practically nonexistent coronary heart disease and heart attack had total cholesterol readings in the 120s.
  


  
    This discrepancy between our previous beliefs about safe cholesterol levels and reality was disturbing: If we were wrong about that, what else were we wrong about? Even though medications had been effective in lowering cholesterol and reducing 
     the risk of heart attack, there were still large numbers of patients in clinical trials who were suffering heart attacks. Evidently, cholesterol wasn’t the only problem.
  


  
    
  


  Atherosclerosis: The Root of the Problem


  
    Not all heart problems are related to atherosclerosis. But in the vast majority of cases, atherosclerosis is the ultimate culprit.
  


  
    Atherosclerosis, recall, is the hardening of the artery due to a buildup of atheromatous plaques inside the artery wall. Atheromatous plaques typically have three components: the atheroma, a flaky, yellowish clump of white blood cells; a layer of oxidized cholesterol crystals; and in older plaques, areas of calcification at the outer base. You can think of these plaques as the arterial equivalent of a pimple on your skin: just like a pimple, they become inflamed, grow, and ultimately rupture, releasing pus-like contents.
  


  
    The development of an atheromatous plaque begins when cholesterol enters the artery wall, but there are two chief biological responses that are essential to plaque formation: oxidation, and inflammation.
  


  Oxidation


  
    Oxidation is a chemical reaction involving one of the most basic things our bodies need to live: oxygen. We all know that we need oxygen to survive, but we don’t always know why exactly that is. Oxygen is a necessary part of turning the food we eat into the energy we need to live, through a process called cellular respiration. Cellular respiration is a pretty efficient process, but it does produce a potentially dangerous byproduct: oxygen free radicals.
  


  
    “Free radical” is a term used for any molecule with an uneven number of electrons. Electrons, you may remember from high school chemistry, are nearly always arranged in pairs. Molecules 
     with unpaired electrons are unstable, always seeking out the extra electron they need to become complete—which they accomplish by stealing an electron from another molecule. That theft by free radicals is referred to as oxidation.
  


  
    This is the same process that occurs in a cut apple when its inside turns brown, or in a pipe when it rusts. We just can’t see it with our eyes when it happens inside our bodies, causing tissue damage at the cellular level that affects even cell DNA.
  


  
    Atherosclerosis begins when cholesterol particles squeeze through the barrier of endotheliel cells and into the lining of the artery walls (or intima), but the real trouble starts when that cholesterol comes into contact with free radicals inside the artery wall. The free radicals steal electrons from the cholesterol particles, oxidizing them.
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    Figure 2: LDL cholesterol particle squeezes through to the lining of the artery wall and becomes oxidized.
  


  
    This triggers an immune response; our body attacks the oxidized cholesterol as if it were a foreign invader. It is this immune response, inflammation, that then leads to the development, progression, and rupture of plaques.
  


  Inflammation


  
    The inflammatory response is designed to protect us from the virus, bacteria, and other foreign invaders that find their way into our bodies. It consists of four basic parts: first, it attacks the threat; second, it engulfs (and tries to dissolve) the threat; third, it isolates the threat from the rest of the body; and fourth, it extrudes whatever is left of the threat and the leftover inflammatory cells.
  


  
    What happens when you get a splinter in your finger provides an excellent example. The immune system recognizes the splinter—and the bacteria it inevitably carries with it—as a hostile foreign invader. White blood cells are rapidly dispatched to the scene. Once there, they engulf and dissolve the splinter, while temporarily protecting the body from the potentially lethal threat by walling it off from its surroundings. Finally, after the threat is taken care of, they break down the wall, extruding anything left of the original splinter, and allow the area to heal.
  


  
    When a cholesterol particle enters the artery wall and becomes oxidized, it becomes a “splinter” in the wall of the artery. Inflammatory cells sense the danger and come rushing to the scene.
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    Figure 3: Oxidized cholesterol is engulfed by white blood cells.
  


  
    The oxidized LDL cholesterol is quickly engulfed by specialized white blood cells called monocytes, and is walled off by smooth muscle cells, which produce a thick fibrous cap of collagen over the working white blood cells. The white blood cells, in the meantime, secrete several noxious substances. The most important for our discussion here are proteinases and tissue factor—the two enzymes responsible for plaque rupture and the subsequent blood clot.
  


  Plaque Rupture and Blood Clot


  
    Proteinases are enzymes that break down the collagen that forms the plaque’s thick fibrous cap. The proteinases eat away at the collagen like tiny pac-men until the cap is weak enough for the plaque to rupture, spilling its contents into the vessel, where it comes in contact with the blood.
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    Figure 4: Proteinases eat away at the plaque’s thick fibrous cap.
  


  
    This is where the other substance secreted by white blood cells, tissue factor, comes into play. Tissue factor is a substance that promotes the formation of blood clots. When blood comes into contact with tissue factor, it clots instantly. Platelets then come rushing to the scene to contribute to the clot, which can result in partial or complete blockage of the blood vessel at the clot site.
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    Figure 5: Tissue factor from the ruptured plaque and platelets cause blood to clot, blocking blood flow in the artery.
  


  
    Not every plaque ruptures. Some plaques are perfectly stable. But while those may eventually grow large enough to restrict blood flow and cause chest pain, the real threat is unstable plaques—the ones that rupture and cause a clot.
  


  
    There are three possible outcomes of a sudden rupture of an atherosclerotic plaque and the subsequent blood clot:

    
      1. The blood clot is small and produces no symptoms.
    


    
      2. The blood clot is moderate to large in size and partially blocks blood flow to the heart muscle, causing the patient to experience chest pain.
    


    
      3. The blood clot blocks blood flow completely, resulting in a heart attack and the death of heart muscle cells.
    

  


  
    Our bodies can dissolve blood clots; it’s an ability that’s essential to our survival. But the body must maintain a delicate balance between forming clots and dissolving them. A body that dissolves clots too aggressively can bleed to death; a body that dissolves clots too sluggishly risks blocking its own blood flow unnecessarily. Given this natural ability, it’s possible that you have had several plaques rupture in your coronary arteries 
     just today, but because your body was able to dissolve the clots, you remained blissfully unaware. It’s only when such clots are not disposed of—when they result in heart attack or stroke—that we notice them.
  


  
    When it comes to the likelihood of plaque rupture, small plaques are actually more likely to rupture, and thus become a danger, than larger ones—an important and often overlooked point, because patients are often sold on the idea of stents or bypasses based on information about large, scary blockages. There are a couple of reasons for this. First, small blockages are more common than large blockages. Second, small blockages often lack the thick calcified cap that protects and covers the plaque in large blockages, so they rupture more easily. Finally, large blockages foster the development of something called collateral blood vessels—new vessels that spontaneously develop, forging a path around the blockage—whereas small blockages, since they don’t significantly restrict blood flow, do not.
  


  
    Like water in a stream that’s been partially dammed, blood naturally tries to find a way around any blockage in a vessel. Blood often finds that way around through tiny blood vessels that form, circumvent the plaque, and then reconnect with the original path, the coronary artery. As a blockage grows, cutting off blood flow gradually, more and more blood is forced onto that alternate path, until that path is fully developed. As a result, the heart muscle is able to receive the oxygenated blood it needs, despite the blockage in the original vessel.
  


  
    Conventional wisdom dictates that if a coronary artery is completely blocked, the heart muscle must have been damaged. However, it is not uncommon to discover an occluded artery in patients with no history of chest pain or heart attack. The reason is these collateral blood vessels do on their own what surgeons do when they perform a surgical bypass—which is why I like to call this phenomenon “natural” heart bypass. Our best explanation for this phenomenon is that we all possess 
     these collateral vessels, but they lie dormant until they receive a chemical signal indicating that they need to activate. Then they spring to life.
  


  
    Dutch researchers commented on this process in a recent article on the subject in The International Journal of Cardiology, noting, “Collaterals exert a protective effect on outcome in a broad spectrum of patients.” Swiss researchers published a report in 2007 on a ten-year follow-up study of 845 men and women with coronary artery disease. Patients with low “collateral flow index”—patients who had few, or poorly functioning, collaterals—were statistically more likely to die of cardiac disease than patients with good collateral flow. In fact, patients with good collateral circulation were 75 percent less likely to die of heart attack than patients with poor collateral circulation.
  


  
    The collateral vessels only develop, however, in response to blockages that have grown slowly, over time. They don’t appear instantaneously; blood clots from ruptured plaques block blood flow too quickly for this natural bypass process to take place. So while your body offers some protection from large ruptured plaques by forming these collateral vessels, they’re useless if a small blockage suddenly ruptures and causes a heart attack. Collaterals simply don’t occur in small, non-obstructive plaques.
  


  
    
  


  So What Do We Do About It?


  
    We’ve looked at how the cardiovascular system is supposed to work; we’ve looked at our blood vessels, and how they respond to cholesterol; we’ve looked at how atheromatous plaques develop, and their potential consequences.
  


  
    What we need to look at now is the measures cardiac medicine currently recommends for treating heart disease. What can we do about unstable plaques, whether large or small? How do we keep them from rupturing, or even forming in the first place?
  

  
  
  


  
    CHAPTER 3
  


  
    Understanding Heart Surgery
  


  
    THE FIRST SCIENTIFIC STUDY OF THE HEART was done in the second century A.D., by Greek physician Galen of Pergamum, who determined through animal dissection and inference (as he was hampered by restrictions against human dissection) that arteries and veins had different functions, and between them carried blood throughout the human body. His observations, both right and wrong, prevailed until the Renaissance, when Leonardo da Vinci gave us the very first accurate, detailed drawing of the human heart. And in 1628, William Harvey’s An Anatomical Study of the Motion of the Heart and of the Blood in Animals revolutionized the way scientists thought about the heart and circulatory system yet again, for the first time correctly describing in detail the way the circulatory system works.
  


  
    Other advancements soon followed. In the early eighteenth century, English clergyman and scientist Stephen Hales became the first to measure blood pressure. By 1816 French physician Rene T. H. Laennec had invented the stethoscope, better enabling doctors to listen to the sounds made by the beating heart and thus improving diagnosis of heart ailments. At the dawn of the twentieth century Dutch physiologist Willem Einthoven 
     developed the electrocardiogram, or EKG, which is used to this day to look at the heart’s electrical activity.
  


  
    By the mid-twentieth century, cardiac medicine was progressing rapidly. In 1951 American surgeon Charles Hufnagel developed a plastic valve to repair a defective aortic valve, and in 1961 the first external cardiac massage was successfully used to restart a human being’s heart. In 1964 the first heart transplant was performed at the University of Mississippi Medical Center. The dying patient received a chimpanzee heart, which beat for about ninety minutes before failing. In 1965 American surgeons Michael DeBakey and Adrian Kantrowitz implanted the first mechanical devices to assist a diseased heart, and in 1967 Christiaan Barnard, a South African surgeon, performed the first transplant of a human donor heart. The recipient, Louis Washkansky, survived for eighteen days before succumbing to pneumonia. In 1982 American surgeon William DeVries implanted the world’s first permanent artificial heart into a patient. The device had been engineered by American physician Robert Jarvik, who improved upon an earlier design developed by Paul Winchell in 1963. The Jarvik-7, as it was known, enabled patient Barney Clark to live for an additional 112 days.
  


  
    For the most part, the quest for a suitable artificial replacement for a living heart has met with disappointing results, but as more and more people suffer and die from heart disease, medical science perseveres, looking for new and better ways to save lives.
  


  
    Aside from replacing damaged hearts, however, what other options does cardiac medicine offer us? What has it learned about the best ways to keep heart disease patients from needing a replacement heart in the first place? How do we treat heart disease today? When a patient goes to see a cardiac doctor, they are usually classified as needing one of two kinds of preventative care: primary preventative care or secondary preventative care. The patient who comes in with no clear evidence of atheromatous 
     plaques, but who has a family history of heart disease and may have high cholesterol, high blood pressure, or other risk factors, is given primary preventative care. The focus is on reducing risk factors.
  


  
    The patient who comes in with established plaques—perhaps he or she has had an ultrasound or CAT scan that showed blockages, or perhaps he or she has had a previous heart attack —is given secondary preventative care. This includes working to reduce risk factors, but especially in the last few decades, it also usually means something else: surgery.
  


  
    
  


  Surgical Intervention


  
    Surgery’s role in cardiac medicine often begins even before any blockage is established. When a doctor suspects possible narrowing of one or more of the coronary arteries due to atherosclerosis, he may order a catheterization, the insertion of a long thin tube into a chamber or vessel of the heart, as an investigational tool. The catheter is usually put in through the femoral artery, located in the groin, and snaked through the blood vessels until it reaches the heart. There, it injects iodinated contrast dye into the coronary arteries to determine if a blockage is present.
  


  
    If a coronary artery blockage is confirmed, the doctor may either address it then, or else note the location for a separate, future procedure. If the doctor does address it then, he does so with a procedure called balloon angioplasty—a vascular intervention to widen a narrowed or occluded artery.
  


  
    In balloon angioplasty, a balloon-tipped catheter is inserted into the vessel, threaded to the site of the blockage, and then inflated, crushing (or rather, displacing) the plaque against the wall of the artery and opening the vessel for optimal blood flow. The balloon is then deflated and removed.
  


  
    In most cases today, a flexible, expandable wire-mesh tube—a stent—will also be inserted. The stent is wrapped around the 
     angioplasty balloon before it is threaded to the site of the blockage. When the balloon inflates, the stent expands to line the interior of the vessel. When the balloon deflates, the stent remains in place, holding the vessel open. This is done to improve the chances that the vessel will remain this way. Newer drug-coated stents are often used to further discourage blockage from re-developing.
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    Figure 6: The balloon-tipped catheter is inserted, with the stent wrapped around the outside.
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    Figure 7: The balloon is inflated, displacing the plaque against the artery wall as it expands.
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    Figure 8: The catheter is removed, leaving the stent in place to hold the unblocked artery open.
  


  
    Another option for dealing with a serious blockage is to go around it: to take a piece of vessel from another part of the body and graft it surgically to the blocked artery in such a way that the blood is then able to bypass the blockage entirely.
  


  
    In the early 1960s an Argentine doctor by the name of Rene G. Favaloro immigrated to the U.S., where he began ground-breaking work on revascularization, or repairing blood flow in blocked blood vessels, at the Cleveland Clinic. In 1967 he and his team pioneered the first coronary bypass operation, drawing on established research on the bypass of blockage in the legs. They removed a vein from a patient’s leg and used it to create a new route around the obstructed portion of the patient’s right coronary artery. This ground-breaking operation soon became known as coronary artery bypass graft surgery (CABG), or more commonly, coronary bypass surgery.
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    Figure 9: Types of coronary artery bypass.
  


  
    In coronary bypass surgery, the chest is opened, and vessels are harvested for use in the bypass. In some cases, the heart is stopped. One end of the graft vessel is sewn into the artery on the outside of the blockage; the other is sewn onto the aorta. If necessary, the heart is restarted. Then the chest is closed and the patient taken to the intensive care unit. Bypass surgery is clearly the most serious and invasive of these options, involving major surgery and requiring approximately four days of recovery time in-hospital alone. In contrast, catheterization, angioplasty, and stent placement are considered minimally invasive procedures, since access to the interior of the body is obtained through a distant blood vessel. This doesn’t mean they are risk-free, however. They aren’t even outpatient procedures; most patients stay at least overnight afterward for observation.
  


  
    Atherosclerosis-Related Cardiac Surgery/Procedures
  


  


  
    
      
        	Procedure

        	What It Does

        	How It Works
      


      
        	Coronary Artery Bypass Graft (CABG) Surgery

        	Bypasses artery blockage to maintain blood flow.

        	Vessel grafted from elsewhere in the body is used to bypass a blocked portion of a coronary artery or arteries.
      


      
        	Coronary Angioplasty

        	Mechanically widens an obstructed coronary artery by opening and/or widening the inside of the vessel.

        	A catheter with an inflatable balloon at the tip is threaded through a blood vessel in the groin or arm until it reaches the heart. The balloon is inflated, displacing the blockage and widening the artery.
      


      
        	Stent Placement

        	Holds open arteries that have been newly unblocked and widened through angioplasty. In the case of coated stents, it also discourages blockage from returning.

        	An expandable wire-mesh tube is inserted through the cardiac catheter and placed at the point where angioplasty has been performed. The tube is expanded and left behind.
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    Since heart surgery’s tentative beginnings just half a century ago, we’ve come to rely on it as the gold standard for heart disease treatment. It’s become big business in America, supporting multiple other industries and bringing in millions of dollars in profit every year.
  


  
    But while the advances that have accompanied heart surgery’s growth certainly seem impressive, we’ve overlooked something very important, something we’ll look at in-depth in the next chapter: whether or not, for the vast majority of patients, any of it actually works.
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Risk Factor
Abdominal obesity*
Men
Women
Triglycerides
HDL cholesterol
Men
Wormen
blood pressure
Fasting glucose

* Overweight and obesity are associated with insulin resistance and metabolic syn-
drome. However, the presence of abdominal obesity is mre highly correlated with
netabolic risk factors than is an clevated body mass index (BMI). Therefore, the
simple measure of waist circumference is recommended to identify the body weight
component of metabolic syndrome.

“* Some male patients can develop multiple metabolic ris factors when the waist
circumference s only marginally increased, €., 94-102 cm (37-39 in). Such pa-
tients may have astrong genetic contribution to insulin resistance. They should ben-
efit from changes in lfe habits, similarly to men with categorical increases in waist

cireumference.

Defining Level
Waist circumference™*
>102 e (40 )
>88 cm (>35 in)
2150 mg/dL

<40 mo/dl
<50 mo/dl
2130285 mmHg
2110 mg/dL
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Procedure

What It Does

How It Works

Coronary Artery
Bypass Graft
(CABG) Surgery

Bypasses artery blockage to
maintain blood flow.

Vessel grafted from elsewhere
in the body is used to bypass a
blocked portion of a coronary
artery or ateries

Coronary
Angioplasty

WMechanically widens an
obstructed coronary artery by
‘opening and/or widening the
inside of the vessel.

A catheter with an inflatable
balloon at the tp s threaded
through a blood vessel in the
groin or arm uniltreaches
the heart, The balloon is
inflated, displacing the
blockage and widening the
artery

Stent Placement

Holds open ateries that have
been newly unblocked and
wiidened through angioplasty
In the case of coated stents,
italso discourages blockage
from returning.

‘An expandable wire-mesh
tube s inserted thiough the
cardiac catheter and placed at
the point where angioplasty
has been performed. The tube
is expanded and left behind
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