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Preface


Aging. It happens to everyone. Even, to my surprise, to me. Not long ago, I found myself at midlife—fifty, to be exact—wondering what I would have to do to enjoy the next twenty, thirty, forty (or more) years that I might live . . . in great condition!



I don’t want to live forever. I do want to have eighty to ninety fabulous years.



So far it’s been a great life. Lately, though, I’ve started to experience those things that are universal signals of reaching a certain . . . maturity. I need to wear glasses to read. I can’t run at the same pace or with the same stamina I used to. It’s become a little more difficult to regulate my weight.



I started to ask myself questions: Is this inevitable? Do I need to worry about things like losing mental clarity, and if, at some point, I might pass some statistical margin that would put my health at risk for any of the so-called diseases of aging? My personal and professional concerns began to move away from managing health to a larger arena—the conservation of faculties, appearance, and physical health and abilities.



Within that arena, several questions arise:


	Are the diseases and maladies of aging inevitable?

	Who out there in this vast world is doing the most innovative work in human improvement and regenerative health and medicine?

	What are the best and most cutting-edge tools available to help us prolong and/or enhance our health and well-being?




Fortunately, I have a privileged vantage point from which to explore and answer these questions, that being my profession for the past twenty years as a successful nutritional consultant in New York City and author of The Balance, a bestselling book on the subject of nutritional self-care. I realized my next step was now to develop a broader perspective—an aerial perspective, if you will—on the subject matter of optimal performance and successful aging.



What I discovered was a lot more than I could ever have expected.



This quest turned out to be a yearlong adventure that has taken me physically and digitally around the world. I have spoken to authorities such as researchers, scientists, doctors, pharmacists, paleontologists (yep), experts in fields as new and emerging as brain performance and optimal human sexuality, as well as to the world’s top authorities on skin elasticity and preservation, and hair loss and hair regrowth.



I found that if I wanted to have this state of exceptional health, I would have to look at the whole picture, not holistically, but holographically. I started to realize the relevance of everything: from managing our hormones, to how much sleep we get (yes, we really do need eight hours), to the most advanced diagnostic testing available today to gauge every single level of our health, to the full range of products we can now put to use.



I needed a new, useful understanding of the human biological system, of what the human species could be by taking advantage of the incredible breakthroughs of twenty-first-century science, of how each of us can live those great eighty to ninety years in what I came to call the Healthy High-Tech Body.



What Is a Healthy High-Tech Body?


The Healthy High-Tech Body has nothing to do with computerized brains or robotic arms. There are no androids in our immediate future. The Healthy High-Tech Body is not about trying to gain perfection. Having a Healthy High-Tech Body means being able to take advantage of numerous resources available to you in order to obtain and retain the best possible health throughout your lifetime.



Achieving a Healthy High-Tech Body is an ongoing process. It means using the most up-to-date, cutting-edge information in medical, scientific, nutritional, progressive, complementary, holistic, and “health sciences” to:


	perform better at school


	achieve more at your job


	compete better


	feel better


	improve brain function


	maintain a “youthful” appearance


	have the best sex ever


	enable a successful weight loss program


	have a more productive life with your friends and family


	live more high-quality years than you ever thought possible




A Healthy High-Tech Body is a product, and a necessity, of our times.



In order to remain healthy and productive in our later years, we must take advantage now of the best that the world has to offer. Think about it this way: a Healthy High-Tech Body can help you keep up with the High-Tech world. In order to be highly productive in today’s business world, and to preserve the life of your business, you must be well informed about and take advantage of the latest in High-Tech communications systems (like the Internet, networked computers, cell phones, PDAs, etc.). In order to be highly productive and preserve the life of your body, you must be well informed and take advantage of the latest in High-Tech health.



You can start today, at any age, to develop a Healthy High-Tech Body, by taking advantage of the newest inventions, innovations, approaches, products, and techniques to enhance your living experience. With the information in this book, you will be able not only to prolong your life but also to maintain and extend your youthfulness in ways that were not available to previous generations.



A Survivor’s Guide



Don’t you want to look as great as you can for as long as you can? Wouldn’t you like to have an active sexual life into your “senior” years? Don’t you want to continue to feel as vital as you did when you were young? Don’t you want to cheat heredity and disease and live as long as you can? This book is for those who answered yes to any one of those questions. What you’ll find between these pages are the resources, explanations, and information necessary to achieve these ends.



The Healthy High-Tech Body has emerged at a convergent moment in time, when science, technology, medicine, nutrition, pharmaceuticals, and supplementation are all coming together. The good news is that with the information you’ll find here you can take advantage of this exciting time in the world of health and make it relevant to your own life. In simple, user-friendly language, you’ll discover how to manage and maintain the most important thing in life—your health.



Oz Garcia’s The Healthy High-Tech Body is a modern survivor’s guide for the changes that are already here and those still ahead of us—in health, in our jobs, in our homes, and in our lives. The result of working with The Healthy High-Tech Body is that you will gain a new ability to manage your health. You will benefit from the wisdom of over twenty-five leaders and experts in their respective fields, including:


	Dr. Barry Sears, author of The Zone, speaking on nutrition

	Dr. Pamela Peeke, author of Fight Fat After Forty, speaking about how stress plays a key role in weight gain, hormone fluctuations, and your overall health.

	Dr. Deborah Chud, author of The Gourmet Prescription, providing great-tasting, healthy recipes for long life

	Dr. Nicholas Perricone, author of The Wrinkle Cure, speaking on how to have everlasting beauty

	Ann Louise Gittleman, author of Super Nutrition for Women and Before the Change, talking about the importance of understanding hormones

	Dr. Jeremy Heaton, professor at Queen’s University in Kingston, Ontario, revealing the latest and future chemistry and drugs for sexuality

	Dr. François de Borne, former head of the Evian Spa in France, speaking on advancements in European cell treatments (you’re gonna love this!)




This book puts it all together for you. By following the principles laid out in this book, you, too, can develop your own Healthy High-Tech Body. You’ll be on your way to the best body you’ve ever had, one that will last you a lifetime.





Introduction


What is a Healthy High-Tech Body,
 how you can have one too,
 and getting the most out of this book



Enhancement • Rebuilding • Repairing • Restoration • High performance


Revitalization • Metabolic efficiency • Energy • Youthfulness


Sustained performance • Power Brain • Smart living • Amazing sex


Immune boosting • Cancer prevention • Conserving faculties


Great hair and skin • Peace of mind


And much much more!




We live in an amazing time. Science is bursting at its seams; who knows what incredible breakthroughs tomorrow will bring? What tomorrow will bring is an array of techniques, tools, and surprising new ways for you to have the best body possible. That is essentially what The Healthy High-Tech Body is about. It is a resource that will provide you with the most current information on how to “engineer” great health for yourself. It is important to distinguish at this point the differences in the engineered capabilities offered by breakthroughs in the biosciences, at times overwhelming in their imminent promises, and the kind of engineering and results I’m referring to.




We live in times when within a generation or less genomics, pharmacogenomics, bionic medicine, biotechnologies, and nanotechnologies will literally have transformed how we go about being well and how we define health. We’ll no longer be restricted to only what nature can build, but rather by what technologies can custom-design for us. It is a flight from nature, fusing technology with biology that will someday provide treatments for many dreaded genetic diseases and introduce us to virtual iDoctors who will routinely conduct remote heart and brain surgery. An unimaginable amount of genetic research is being conducted at this very minute, the results of which will certainly change the fabric of our society in the not-too-distant future.



This book deals with the practicalities of our lives now, with what we can do today so that we can perform to our greatest potential. With so much happening so quickly, it’s essential to know what your options are so that you can benefit from superior capabilities at any point in your life, enjoying long-lasting quality of life and deferring infirmity as long as possible, and perhaps looking to make the aging process itself invisible.



In order to achieve these goals I chose the most suitable topics that, in my opinion, when properly exploited, would yield the greatest benefits toward your realizing a higher degree of physical and mental potential.




Achieving a Healthy High-Tech Body is both a product and a necessity of our times. With the latest information and most innovative means available, you can construct a program that will give you an extraordinary edge in today’s world. In 1900, life expectancy in industrialized countries was forty-six years; life expectancy today is seventy-seven years. By 2020, one out of every six Americans will be over the age of sixty-five. The odds of your living eighty, ninety, or one hundred years are increasing every day.




The condition you wind up in for the span of your life is in your hands.




Whatever your goal may be in reading this book, from implementing a weight management program that works, to expanding your mental capabilities, to looking great at any age, it’s all available by using the information, the tools and techniques of the Healthy High-Tech Body. Just as you have to retool in business in order to stay relevant, attractive, and competitive, and to stay in the game, so, too, can you retool your body for the same reasons.





So You Want to Stay in the Game?

Science tells us that our bodies have an amazing ability to heal and repair themselves. This becomes truer when we support this ability with our lifestyles. There is, for instance, a lot of therapeutic power in food. We already know that fruits and vegetables are packed with longevity nutrients. What are longevity nutrients? They’re compounds found in food that do everything from reduce the risk of cancer to improve the overall performance of body systems. I’ll not only tell you what to eat but what to stay away from and why.




It is a major challenge for each of us to change bad habits, in what we eat, in how (and if) we exercise, in how we take care of ourselves in general. The Healthy High-Tech Body presents compelling reasons for you to make whatever lifestyle changes are necessary and take advantage of what’s out there for you.




The book is divided into five sections or “pillars.” Each pillar covers an essential building block of a Healthy High-Tech Body.





Pillar 1: Frontiers




Remember the old saying “The sum is greater than its parts”? Perhaps that statement is truer than ever in these exciting times of bioengineering. Ten years ago cloning was unimaginable; today it is a reality. Dolly the sheep has shown it can be done, for better or worse. For worse, it opens up all kinds of ethical issues (which we will not cover here). For better, it raises incredible possibilities of creating spare parts for humans in need. (You can clone individual organs; they don’t have to be harvested from complete individuals.) We’re just beginning to understand stem cell therapy and gene therapy treatments. In this chapter you’ll learn what they are, how they’re currently being used, and how they might be used in the future.





Pillar 2: Supernutrition




The range of health benefits to be derived from how you eat is outlined in this important part of the book, which is called Supernutrition.




This is really the heart of the book; your health depends on it. Chapter 2 is called “The Paleotech Diet” (for reasons you will discover as you read on), and it covers the axioms of a prudent diet plan that will help you restore and maintain much of your health. I have successfully “prescribed” the Paleotech Diet for thousands of clients over twenty years. Some of the results have been:



	improved hormone balances in both men and women


	reduced levels of blood fats such as cholesterol and triglycerides


	reduced blood pressure


	reduced levels of homocysteine, a damaging blood protein implicated in heart disease


	improved immunity and resistance to infection


	improved mood and clarity of mind


	reduced anxiety and diet-induced depression


	reduced inflammatory damage and pain


	increased muscle mass and reduced body fat


	reduced cravings

	improved energy




The Paleotech Diet owes a lot to the science and research pioneered by nutritional authorities such as Drs. Michael and Mary Dan Eades in their seminal books Protein Power and Protein Power Lifeplan; the rigorous science of Dr. Barry Sears in the Zone franchise of books, especially The Age-Free Zone; and the extraordinary work of the evolutionary biologist Loren Cordain at Colorado State University.




The primary benefit of the Paleotech Diet is to give you control over how you feel and look. The full range of benefits that you may experience using this book will become more evident to the extent that you work the Paleotech Diet. I mean really work it. Dr. Nicholas Perricone (professor of dermatology at the Yale University School of Medicine), author of The Wrinkle Cure, will tell you point-blank that how you eat is crucial to the quality of your skin and appearance. Your skin’s luster, tone, and vibrancy are intimately related to the composition of your foods and their potential either to increase wrinkling and inflammation (more on that later) or to slow down the aging process with every morsel you take in.




I’ve enriched the Paleotech Diet in the chapter called “The Paleotech Gourmet,” with terrific recipes from the mind and kitchen of Dr. Deborah Chud, author of The Gourmet Prescription. Her sound science regulates the beautiful construction of her meals and will give you a sense of how food that is good for you can be both great tasting and attractively presented.




The Paleotech Diet is extended even further for those of you who are concerned about weight (and who isn’t?). In the chapter “High-Tech Secrets of Weight Control,” you’ll learn about the complex group of dynamics that anybody embarking on a weight loss program must address. You’ll learn how to jump-start a sluggish metabolism with the “Fat Flush,” designed by the nutritional authority and author Ann Louise Gittleman. You’ll learn to step off the dieting treadmill and incorporate rational eating practices for maximum fat loss and weight control. And you’ll learn how to control your “fat tooth” and your “sweet tooth” as you navigate toward healthy leanness.



In order to increase the efficiency of your metabolism even more, chapter 5 covers nutraceuticals, the generation of supplements available today that can enhance your health at every level. I’ll explain in detail the most important categories of supplements, and the most essential supplements within those categories. You should know that there is a nutraceutical product for almost every concern and compartment of human health. As part of attaining a Healthy High-Tech Body, it’s important to understand the potential of everything you consume, from a food to a supplement, and how well it can neutralize what are called “free radicals.” Antioxidants stop the damage of very harmful free-radical molecules in our bodies. These nasty molecular terrorists are linked to a warehouse of detrimental effects from illnesses to premature aging and beyond. I’ll tell you about powerful antioxidant and supplement therapies that can help protect you against brain disorders such as Alzheimer’s disease;
supplements that are intended for building muscle, strength, power, and to speed up recovery at any age. Although I’d like this chapter to be definitive and complete, it’s neither. It is, rather, my highly refined, focused, and specifically targeted list of the most useful products you can use to optimize your health in the categories I’ve laid out.




Next, it’s vital that we understand that part of the price of living in a High-Tech world is that it is a highly compromised world—overpolluted and extremely toxic. The human body, its tissues and cells (fat cells especially), has the propensity to accumulate and store too much of the metabolic debris left over from what we eat, drink, breathe, and come in physical contact with daily. These offending compounds are called:



carcinogens



neurotoxins



excitotoxins



hormone disruptors




They originate outside our bodies, are in our foods, cleaning agents, paints, all sorts of ubiquitous and common things that “leak” into our skins and stay there. Other factors, like alcohol, tobacco, and prescription and recreational drugs, have extensive documentation as to their toxic damage. We want these toxins out of our bodies because as they accumulate, they produce an unwanted synergy of damage to our brains, our lungs, our livers, and the rest of our bodies. Part of retooling is to get these toxins out of our systems. I’ll tell you how to accomplish just that in the chapter on Detoxification.





Pillar 3: Life Extension, Life Enhancement



Pillar 3 is concerned with living well longer. That means keeping our bodies—and, above all, our brains—in High-Tech shape no matter how old we are. So we begin with how to have a Power Brain (chapter 7).




As our technologies in the developed world continue to improve, muscle strength, coordination, and mechanical skills are becoming less and less important as cognitive skills such as knowledge, intellect, overall mental competence and experience become more important.



Steven Fowkes, founder of
 The Cognitive Enhancement Research Institute




The Power Brain chapter covers everything you need to know about pumping up your brain muscle to make sure you’re prepared to cope, and cope well, throughout your extended lifetime, ranging from basic neuronal maintenance to using the nutraceuticals and drugs that can increase intelligence, improve memory, prevent brain aging, and protect you from “challenging brain disorders.” I’ll give you winning formulas for a Power Brain so that you can remain mentally strong, protect your brain, and enhance its functions. Although there are no cures currently for the more serious brain disorders, you’ll learn about exciting advances in neurological research and how they might affect your future health.




The next two chapters deal with the underlying thread that connects all the sections in the book: the quest to beat aging. There is something called “normal” aging that is being measured as part of the longest-running study being conducted in the United States by the National Institute on Aging’s Baltimore Longitudinal Study of Aging (BLSA). This study has supplied us with a “snapshot” of just what aging means today. What you conclude from this study is that the “disease of aging” has a measurable curve to it. You may never be able to not be older, but you can do a lot to bring about continual regeneration.




The maximum life span of our species is fixed at about 120 years. Your personal life expectancy is something else altogether. That is determined by any number of factors, including how you live and what happens to you along the way. The Healthy High-Tech Body is less concerned with your maximum life expectancy and more concerned with health expectancy. Research funded by the AARP Andrus Foundation recently concluded that “women can look forward to living free of disability (any condition that significantly impairs independent living, physical functioning, or mental capacity) for about 64 years of their expected life span of 78.8 years; for men, the finding was 60.3 years of an expected life span of 72.6 years.” That means that women spend about fifteen years and men about twelve years with at least a moderate disability. The key to having a Healthy High-Tech Body is not how many years you live, but the number of healthy years you can enjoy.




If you have lived a long time but didn’t slow the aging process along the way, you have achieved little. The goal of The Healthy High-Tech Body is to help you maintain functionality for as long as possible. As you read this book, you’ll be able to customize your own personal quest to beat aging.




Two fascinating High-Tech steps in the quest to beat aging are the use of cell therapy and human growth hormone therapy. I visited Clinique La Prairie in Switzerland, one of the world’s foremost anti-aging institutions and the place where cell therapy was born. I also visited the premier American anti-aging clinic, Cenegenics, in Las Vegas. In addition, I had the privilege of chatting up Dr. François de Borne, former head of the Evian anti-aging clinic in France. There is plenty of controversy over these treatments. You can take them or leave them, but you have to know about them. Cell treatments and human growth hormone therapy are currently on the front line of clinical anti-aging protocols, and already draw thousands of adherents. You may want to consider these powerful tools, as I did, for their life-enhancing properties.




Before you can work on extending your current life and health expectancy, however, you have to have the right information about your current state of health. In chapter 10 you’ll discover the latest breakthroughs in diagnostics and functional analysis. These are new ways of finding out what is wrong with you—and what is right. There are new tests available to fully assess your metabolic functions, your gastrointestinal tract, your hormones, your nutritional and immune status.




Being well informed through functional analysis is a key element that defines a more proactive form of healthcare, supporting what is being called Functional Medicine, an approach that is geared toward keeping you healthy rather than treating you after you’re already sick.





Pillar 4: The Body Beautiful




The visible signs of aging often appear well before we’re ready for them. That’s because aging is a form of organic rusting that seeps into every part of the body. It is the result of two processes moving relentlessly together to produce everything from wrinkling and age spots to nail discoloration. Controlling these two processes, oxidation and glycation, are passageways to a beautiful body. Chapter 11, “Looking Good Longer,” explains the concept of “cosmeceuticals,” which will help restore a great complexion (and add to your overall good health). I’ll also let you in on several nonsurgical advancements—from Botox to Erbium lasers—to keep the premature aging of your skin in check.




You’ll also learn about another insight into what makes us age: gum disease. It turns out that gingivitis and periodontal disease cause problems in both the immune and arterial systems. For instance, studies have shown that men under the age of fifty who have advanced periodontal disease are 2.6 times more likely to die prematurely and 3 times more likely to die from heart disease than men who have healthy teeth and gums. It seems flossing is key to a Healthy High-Tech Body. You’ll also find what the world of dentistry has got in store for you to help you keep your teeth, and keep them healthy, as long as you live.




Then, of course, there’s the subject of hair. In chapter 12 you’ll find out how to keep the hair you have and how to stop what you’ve got left from falling out. We may not have the cure for balding yet, but we’ve got many more options than we had just five years ago. This chapter will help you find the resources you need to keep a thick head of hair and keep it growing.




The final chapter in this pillar is all about keeping limber. It goes beyond the exercise discussed in Pillar 2, into high-level fitness. I used to run marathons and work out seven days a week. Throughout my twenties and into my early forties I kept up this grueling pace. I was obsessed with fitness. And then I started getting injured!




I had to rethink the whole nature of how I was to stay fit and keep my muscle mass and body fat levels within acceptable ranges. I had to find an exercise routine that was appropriate to my needs—but one that wouldn’t kill me in the process. I began to study the kind of exercise we need as we age, and I started to realize that there was more to life (and health) than aerobics. A key biological marker of aging is the loss of muscle mass and strength. Estimates are that we lose 25 to 30 percent of our muscle mass and strength by age sixty-five. That’s six pounds of muscle mass lost with each passing decade. I’ll share with you the current thinking on what kind of exercise is best to keep an aging body at peak performance levels. Oh, and by the way, this morning, on my fiftieth birthday, as I write this introduction, my body fat percentage is 12 percent!




I’ll also share the most up-to-the minute findings on arthritis—what you can do to help prevent it from happening, and how you can deal with it if it does. Keeping limber, keeping your joints properly lubricated, and maintaining “plasticity” in your body tissues are all things you can begin doing now to ensure that you stay mobile as you age (which comes in handy in order to enjoy the next pillar even more!).





Pillar 5: Sexuality




There’s only one chapter in this pillar. It’s about sex. Let’s be frank: at fifty years of age, I really wanted to know, for myself, how to keep it “going” for the next fifty years. There are many things we still don’t understand about sex and sexuality. There are problems that affect only women, problems that affect only men, and problems that affect both. There are some solutions that work better than others. It’s a complex, sometimes confusing topic. This chapter will present you with what science currently knows and what High-Tech doctors and pharmacologists are doing to help create a healthier sexuality that does not have to diminish with age. In addition, you’ll find the latest information on PMS and menopause for women and andropause (the male equivalent) for men, and discover how to cooperate with nature as your body begins to shift its gears. Welcome to the new sexual potency.





Appendix: Some Cool Stuff




Scientists are studying many other things besides the human body to engineer a better future. There’s a lot of cool stuff out there. For instance, if you’re phobic about germs, you should know that flushing a toilet releases an explosion of pathogenic microbes into the air of your bathroom, from E. coli to fecal clostridium. There’s a device that controls microbe growth, cleans your air at the same time, and keeps your bathroom sanitized. (Howard Hughes would’ve loved this device.) This chapter contains a wide variety of the best, most innovative products from some very cool companies that will make your life easier, safer, and healthier.





So . . . 




It’s taken many millions of years for us to move through the evolutionary struggle that produced Homo sapiens. Over all those years, we’ve developed science and technology to help us survive and thrive and live in a modern world. In other ways, however, science and technology have led us astray, into an overfed, overprocessed, toxic world. How we choose to live in this High-Tech world may determine the future of our species. You can use the remarkable information within this book to have a better body, a better environment, a better you. And have fun along the way. Welcome to Oz Garcia’s The Healthy High-Tech Body.
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Come in to the “house of tomorrow”—or in this case, the body of tomorrow. We could never have imagined in the middle of the twentieth century the kinds of scientific achievements that have been developed at the beginning of the twenty-first. Maybe an old Twilight Zone episode comes to mind, one in which people are constructed of old spare parts, where the difference between humans and machines is hardly detectable.


    We’re not there yet, but we’re getting close. The Human Genome Project is giving us an understanding of the human mechanism we have never seen before. We’re just beginning to get some idea of what applications this new understanding will bring.


    But just to give you a glimpse, “Bioengineering” will explain what’s going on now and what’s coming up in the fields of stem cell and gene therapies. How we may be able to clone organs for transplants so that one person doesn’t have to die to save another’s life. How doctors may be able to study our genes and prescribe custom-designed medications and treatments based on our individual genetic makeup. How tiny cameras can travel through our bodies and help doctors see how we’re doing from the inside out. How operations can be performed in one room by a doctor sitting in another room thousands of miles away.


    It is the stuff of science fiction fast becoming science fact.




1   Bioengineering


Moving medicine forward


In the time it will take you to read this book, there may have been hundreds of medical discoveries that bring us closer to a Healthy High-Tech Body than ever before. New discoveries in medicine are moving at an almost unimaginable rate. In a perfect marriage of biology and technology, scientists are using knowledge from the fields of medicine and engineering to help us all live longer, and live better.



We live in a world of paradox. We still cannot cure the common cold (although we’re getting close), but we can successfully exchange failing organs for ones that bring us back to life. We can’t solve the problem of the epidemic of obesity, but we have broken the entire human genetic code—not that we even know what that really means for the future of mankind. We know—almost—how to build babies in petri dishes; we just don’t know if it’s right to do so.



The science of health is now spread out in many directions, with research projects exploring many fronts, some of which are described below. This chapter is not about predictions of where medicine might go in the future, but rather about possibilities. Some of the techniques and inventions presented are just around the corner from reality; others are years away. Some will become common practice in our lifetime; some will be beneficial not to us, but to our grandchildren. It’s impossible to say right now what the next big breakthrough will be. However, the fields that are receiving the most attention here at the beginning of the twenty-first century include the following:


	telemedicine

	robotic surgery

	nanotechnology

	home-based diagnostics tools

	transplants

	stem cell therapy

	gene therapy



Telemedicine: Seeing the Doctor Without “Seeing” the Doctor


In 1999, Dr. Jerri Nielsen went to the South Pole as part of a research team. She was prepared for the cold and the hardships of such an adventure; she was not prepared for cancer. Dr. Nielsen was the only medical doctor in her group. As soon as she found a lump in her breast, she knew she was in for trouble. Because of the winter weather conditions, she could not leave the Pole, nor could anyone fly in to help her. How could she even diagnose herself, no less treat her own disease?



The only possible way to save her life was through the use of telemedicine. Because she was able to communicate, via computer, with doctors thousands of miles away, Dr. Nielsen and her colleagues were able to save her life. Had this technology not existed, the doctor would surely have perished long before she could get out of that frozen land.



Simply put, telemedicine is the use of telecommunications to provide medical information and services. This technology enables doctors to communicate with specialists at long distances, as well as allowing patients to communicate with their doctors. There are two basic types of technology that are currently being used in this field:


1. Store and forward This is when a digital image is stored at one location and then sent to another. This method is used in teleradiology, when X rays, CT scans, or MRI results are sent from one medical center to another or from a medical center to an individual doctor. Some radiologists even have the appropriate computer technology installed at home so that they can have images sent to them directly for diagnosis. This technology is also used in the field of telepathology, where images of pathological slides are sent from one location to another for diagnosis (which is how Dr. Nielsen’s tumor was biopsied).


2. Two-way interactive television This technology is used when a “live” consultation is necessary. Dr. Nielsen used this technology so that doctors could guide her through her cancer treatment. You don’t have to be at the South Pole to have need for this kind of technology. It’s extremely useful for anyone in a rural area, far from an urban health center or specialist. There are programs that currently use desktop videoconferencing systems. You can even attach peripheral devices, such as a stethoscope, to make examination and diagnosis easier.


There are many examples of how this technology is currently being used to save lives worldwide. In Canada, a program called SmartLabrador was set up to include telemedicine for all Labrador nursing stations and health centers. In Greenland, hospitals and towns in the country’s twenty largest settlements will be linked by telemedical technology by the year 2002, making telemedicine available to over 50 percent of the population. The United Nations is sponsoring a telemedicine program that will allow children’s hospitals around the world to consult with American hospitals and specialists to help children who are catastrophically ill.



Closer to home, some cities in the United States are using telemedicine to allow school nurses to consult with physicians, and telemedicine is being used in correctional facilities so that prisoners do not have to be transported to health centers.



The city of Baltimore, Maryland, is conducting a study using telemedicine to link patients in ambulances to a neurologist at the University of Maryland Medical Center to help stroke patients get the treatment they need as soon as possible. And the Visiting Nurse Associations of America is using a device that is individually programmed by a physician and placed in a patient’s home to collect real-time vital data. When the patient gets up in the morning, he or she is voice-prompted to check vital signs such as heart rate, blood pressure, and lung function. The information is then sent to a central station for evaluation. If there is a problem, both patient and doctor will know it immediately.



In Japan, Mitsushita Electric is testing a suitcase-size telemedical box to be kept in the home. It contains a thermometer, a glucose meter, a miniature electrocardiogram machine, and a video camera so that patients can perform tests on themselves, send the data to their doctors, and then have a face-to-face conference if necessary.



Robotic Surgery: Medicine’s Longest Reach


The concept of telemedicine began with no more than two doctors consulting over long-distance phone lines. Now it is possible not only for doctors (and patients) to consult over previously inconceivable distances, but also for doctors to participate actively in surgery—without touching a patient—from across the room or from thousands of miles away.



Not long ago, a patient in Baltimore had a damaged nerve cut and cauterized by a doctor in Chicago. A woman in Virginia had her gallbladder removed by two steel “arms” while her doctor sat a few feet away at a computer console. And the year 2000 saw the first American coronary bypass surgery performed by a robot called da Vinci.



Robotic surgery is not a vision for the future. It is technology that is slowly being introduced to hospital operating rooms across the country, for a limited number of operations. The Food and Drug Administration has to approve each new use. But scientists estimate that eventually robotic surgery will be used in more than four million medical procedures each year in the United States alone.



Here’s an example of how robotic surgery works. You need your gallbladder removed. You are prepped and readied as for any standard operation. The doctor sits at a computer console, which can be located anywhere in the room, or in the hospital, a different hospital, a different state, or a different country. Three tiny incisions are made into your abdomen, and three stainless steel rods are inserted. One of these rods is equipped with a camera. The other two are fitted with surgical instruments that are able to dissect and suture the tissue of the damaged organ (in this case, the gallbladder). At the console, the doctor views on a video screen the images being relayed by the camera that’s inside your body. He then uses joystick-like controls, located beneath the video screen, to manipulate the surgical instruments.



There are many advantages to this kind of robotic or telesurgery. It usually takes almost a dozen people to perform even a simple surgical operation. Robotics can reduce that number greatly. It also can take many hours to perform surgery, with the doctor having to stand over the patient the whole time. Now he or she can sit at a console while the robotic arms do the hard work. The robot doesn’t suffer from fatigue, which is when many surgeons’ hands begin to shake and mistakes and accidents occur.



The greatest advantage, however, is to recovery time. Traditional heart bypass surgery, for instance, requires that a patient’s chest be “cracked” open with a one-foot-long incision. Using robotic surgery, it is possible to operate on the heart by making three small incisions in the chest, each only about one centimeter in diameter. Because of these much smaller incisions, patients experience less bleeding and a lot less pain, which means they experience a much shorter recovery time.



At this exciting time in medicine, there are unlimited possibilities for this technology. It is currently being studied by NASA for use with astronauts. Fortunately, there has never been a serious medical emergency in space. But what if there was? Using robotic technology, doctors could conceivably use telemanipulation to direct surgery over millions of miles so that no astronaut need ever be “lost in space.” And, scary as the thought may be, the twenty-first century just might see the advent of robotics, powered by artificial intelligence, able to diagnose, analyze, and operate on human abnormalities with no human help at all.



Nanotechnology: Medicine’s Smallest Reach


Now that we have seen large machines that operate through tiny incisions, what’s next? Robots the size of a hyphen might just be next. A company in Israel has already invented a pill-size video camera that travels through the digestive tract, transmitting pictures as it goes. The device is made of a camera and a light source, radio transmitters, and batteries, all housed within a sealed capsule slightly more than an inch long and less than half an inch wide. It is intended to replace the current endoscopic procedure for examining the small intestine. Now an examination of the full intestine requires that tubes be inserted into a sedated patient’s body. The camera-in-a-pill is simply swallowed, and the patient goes about his or her daily routine for the next twenty-four to forty-eight hours. The camera continues to transmit pictures and sends out signals so that the doctor knows where in the digestive tract a particular image was taken. Although this device has already been tested and shown to work in
human subjects, the goal of the company is eventually to design a device that will be able to repair problems as well as view them.



The science that makes this tiny technology possible is called nanotechnology. The word nano comes from the Greek word for dwarf, but it has since come to mean “a billionth.” The goal is to build incredibly small machines—smaller than the diameter of a human hair—that will be able to travel through veins, arteries, and even capillaries. They will be designed to sense viruses or cancers and attack enemy cells. They would then be able to build healthy cells right where the body needs them.



Dr. Michio Kaku, a professor at the City University of New York and author of the book Visions, told MSNBC, “Nanotechnology may give us the power of a god to be able to conceive objects and then create them almost like magic, to be able to manipulate atom for atom any object around us, but it also means we have to have the wisdom to go with it.” That wisdom is leading some scientists toward inventing molecule-sized motors (a hundred thousand would fit on the head of a pin) that might someday be used to move one single cell from one point in the body to another.



Great Gadgets: Problem Detectors


Much of the science of tomorrow is focusing on even more ways to prevent disease from occurring, or at least catching it early, before it can do great damage. The focus is also on devising ways to make medicine more personalized and individualized, so that medicine will eventually be less “one cure fits all” and more “this is what your body needs.”



This is the philosophy of researchers like Philippe Fauchet, chair of the electrical and computer engineering department of the University of Rochester. He told Popular Science magazine in July 2000 that the current system of waiting until you get sick, then diagnosing what you have, then sending you for “multi-million-dollar technology such as MRI machines” is “a pretty inefficient use of resources because it waits until the patient sees there’s something wrong. That can be very late in the development of a disease.”



That’s why places like the University of Rochester and MIT (and research labs around the world) are developing High-Tech products that can be used in the home to scan various body parts and functions and compare them to your established norm. We already have scales that tell us our body fat percentage as well as our weight, and home-based glucose, heart rate, and blood pressure monitors. So what’s next? Here are some possibilities:



Memory glasses Day-Timers and Palm Pilots could go the way of the horse-drawn buggy once these glasses are perfected. They would work like a human appointment book, delivering reminders for meetings, taking pills, making phone calls, etc. They could also contain a miniature camera, programmed to recognize certain visual images. They could tell you, for instance, “The person standing in front of you is your nephew Jake.”



Mole patrol A small digital camera mounted in your shower could take timed photos (every one or two months) and compare the moles on your body to the photos it took the month before. It would send out a warning if it detected any changes in the color, shape, or size of the moles.



The tell-all toothbrush Researchers are working on a toothbrush that would contain sensors to check your breath and/or your saliva, analyze your proteins, and let you know if you have any of the telltale markers for an imminent heart attack. If the sensors detected levels that differed from your norm, they would send out a warning signal letting you know you need an immediate checkup.



The bed rest bed test Tiny sensors and ultra-thin fiber-optic cables could be built into your mattress to monitor sleep patterns and vital signs, such as blood pressure and heart rate. Your bed could let you know if you have sleep apnea or even measure your snoring decibel.



Transplants: The Science of Spare Parts


The day when nanorobots can repair damaged organs and cells is still well in the future. One area of science that is making great strides today is organ transplants.



Unfortunately, those strides are not quick enough for the more than 75,400 men, women, and children on the national organ transplant waiting list. More than 48,000 are waiting for kidneys, 17,000 for livers, 4,000 for hearts, and 3,700 for lungs (statistics as of March 24, 2001, by the United Network for Organ Sharing, which manages the nationwide transplant network). Of those 75,000-plus people waiting, less than one-third will get the transplants they need.


The good news is that we have come a long way since 1954, when the first successful kidney transplant, from one twin to another, was completed, and from 1967, when the first liver and heart transplants were completed. Those first operations were successful, but the patients did not survive very long. New studies have shown that, because of improved surgical techniques, greater success at keeping grafted organs healthy, and better antirejection drugs, transplant patients are living much longer than they did ten years ago.



Every half hour, someone in the world receives an organ transplant; however, every two hours and twenty-four minutes someone dies waiting for an organ to save his or her life. You can become an organ donor by downloading an organ donation card from www.shareyourlife.org or by calling 888-355-SHARE.




Scientists are constantly trying to perfect the transplant process and are making progress every year. In 1999, the first hand transplant in the United States was performed on a man who had lost his hand in an accident eleven years previously. The man does not have full use of the new hand, but he can hold a glass of water, tie his shoes, and feel heat, cold, and pain. Great strides have also been made in an altogether different area of the body—the intestines. This is vital for both children and adults who have lost intestinal function due to disease, injury, or abnormalities at birth. Without transplants, most of these people can survive only through intravenous feeding. One advantage of being able to transplant intestines is that, although children need donors of their own height and weight, the intestine, like the liver, has the ability to regenerate and will grow as the child does. In fact, liver transplants are now being done from living donors. Because the liver can regenerate itself, surgeons can
cut out a large chunk of a live donor’s liver and transplant it into another adult.



Of course, most transplants can only take place when appropriate donors are found. Right now, those donors are cadavers. But even though millions of people die every year, only about 2 percent are potential organ donors. So scientists are looking for ways to replace damaged organs without having to wait for people to die. With that in mind, there are two main areas of research going on: xenotransplants and bioartificial organs.



Xenotransplants A xenotransplant is a transplant between two different species. Perhaps the most well-known xenotransplant recipient was “Baby Faye,” who was born with a malformed heart and survived for twenty days in 1984 with a baboon heart. Extensive research into xenotransplantation is now going on around the world, and much of it is being conducted on pigs. That is because a pig’s internal organs are fairly similar to those of a human. And pigs can be bred for the sole purpose of supplying organs to humans who need them. The problem with using pig organs, of course, is that the human immune system is built to reject foreign tissue. When an animal’s (or even another human being’s) organ is placed in a body, that body will send antibodies to kill the foreign cells. That’s why transplant patients have to take antirejection drugs for the rest of their lives. The rejection of another species’ tissues is even more violent than the rejection of human tissue. So scientists
are experimenting by breeding genetically altered animals, adding human genes to the pigs. The hope is not that humans will be able to live with pig organs forever, but that they will be able to tolerate them in order to stay alive long enough to receive a human organ.



There are great concerns in transplanting animal organs into humans, and many countries have imposed moratoriums on such transplants until more research is done. The greatest fear is that along with the organs, we may be transplanting viruses that are dangerous—if not fatal—to humans. It may be that animal transplants could unleash another AIDS epidemic. That disease apparently originated in monkeys and was somehow transmitted to humans; scientists fear that an unknown virus equally harmful to man could be lurking in pigs.


Bioartifical organs One possible solution to the problems listed above is the bioartificial organ, which is a combination of live cells and mechanical devices. David Pescovitz, writing for Scientific American, described the process: “The strategy thus far is to take organ cells from humans or pigs, grow them in a culture medium, then load them into a bioreactor—a box or tube in which they are kept alive with oxygen and nutrients. The bioreactor is inserted into a larger machine outside the body. A patient’s blood is diverted via tubes through the bioreactor, where it is cleansed—similar to the setup of today’s kidney dialysis machines.”



Devices are now in use or in development to aid damaged kidneys and livers. The bioartificial liver, for instance, is used in patients who are suffering from acute liver failure, a condition that progresses rapidly from jaundice to coma. It is estimated that up to 80 percent of these patients will die without a liver transplant—and many of them pass away before a viable organ can be found. There is also a device that uses insulin-producing tissue from pigs to supply diabetic patients with the insulin they need. These devices, too, are intended to serve as stopgap measures until appropriate human organs can be transplanted.




Research is now under way using genetically engineered mice that can make antibodies just like the ones produced by the human body. So far, two U.S. firms have patented strains of genetically modified mice that make human antibodies when injected with an antigen (a disease-causing organism or substance). Hybridized antibodies—made by slicing mouse-made antibodies into human antibodies—are already in use in several drugs, including Herceptin, which inhibits the growth of many cancer cells. However, because these cells are not totally human, they can cause side effects, including nausea, extreme allergic reactions, and even heart failure. Scientists hope that the antibodies produced by genetically engineered mice will not cause these kinds of side effects and can then be used to treat almost any kind of disease, from infections to cancer.



Stem Cell Therapy: Living Longer with Replacement Parts


The logical extension of all this research into transplantation is, of course, finding ways to manufacture whole new organs from “scratch” so that no one would have to depend on another person’s death to give them life. These organs could be made in one of two ways. In the first, a patient’s failing organ would be injected with a particular molecule, such as a growth factor. These molecules would cause the patient’s own cells to migrate to that organ and regenerate tissue. In the second case, cells that have been previously harvested (from the patient or from a donor) are placed into a sort of polymer mold, designed to dissolve in the body. The mold is then placed into the body, where the cells replicate and form new tissue as the polymers dissolve. In the end, you’re left with a new organ.



This procedure is already being implemented, either in practice or in clinical trial, by several hospitals using fabricated skin, cartilage, bone, ligaments, and tendons. Research is also under way to use tissue from the legs or buttocks to grow new breast tissue for women who have had lumpectomies or mastectomies.



Replacing failing body parts is the ultimate









Gene Therapy: Curing Disease Before It Starts
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