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High Praise for
DR. RICHARD MARRS’ FERTILITY BOOK


“As one who has worked in the field of infertility from the very beginning, I know how hard it is for doctors to keep up with all the developments in IVF technology. How much more difficult it must be for our patients to come to terms with what their treatment may embrace.… Dr. Richard Marrs’ Fertility Book is the most comprehensive contribution to this field.”
—Ian Johnston, M.D., Reproductive Medicine and Gynecology, East Melbourne, Australia




“The only book you will ever need about infertility. Dr. Marrs and his colleagues have done a masterful job of weaving detailed technical passages with poignant personal accounts of the experiences of their patients. [It is] the perfect approach to a very sensitive subject.”
—Stephanie and LeVar Burton




“An up-to-date, no-nonsense look at infertility.”
—Library Journal




“In fertility, we are talking about dreams. A couple’s most deeply held and most precious dreams. What Dr. Marrs has done here is to tell you honestly and clearly how these dreams can become reality.”
—David Crosby, Crosby, Stills and Nash




“It is truly the only book of its kind, and should become the ‘infertility bible.’ [Dr. Richard Marrs’ Fertility Book has] covered all aspects of the infertility experience, and yet it isn’t dry or hard to read.”
—JoBeth Williams
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This book could not have been written without the many couples who experienced the pain and frustrations of being infertile. The strength and courage they demonstrated, enduring months and years of investigations and evaluations, makes them the true pioneers of this area of medical technology. Because of them, choices and chances have increased for all those who follow. To these pioneers, we dedicate this work.
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Introduction

Most of my adult life has been devoted to researching and treating infertility. It has given me moments of great joy and wonder. In 1982 I experienced the incredible excitement of initiating one of the world’s first “test-tube babies.” This IVF procedure gave doctors a true physiologic window through which we could observe the basics of human reproduction. Only four years later I helped to create the United States’ first pregnancy produced from a frozen embryo. These early miracles still leave me in awe, even after thousands of successful births. Yet as I look back over the past fifteen years, I also remember the many, many other infertile patients I’ve treated. I think of how I held their hands through their suffering and listened to their hopes and their frustrations. My wish is to re-create these miracles of life for everyone who longs to have a child. If you are infertile, I understand what you’re going through, and I want to help.

While it’s hard to see anything positive when you’re in pain, the comforting news is that you’re not alone. You’re fortunate to be living in an era when infertility has come out of the closet. Every day patients walk into my office with their own versions of the same thought: “Suddenly it’s everywhere—on television, in newspapers and magazines.… Everyone knows someone who’s having trouble conceiving.” These patients are sharing in the new frankness about a problem that was hidden away during our parents’ and grandparents’ generations. Perhaps that’s because there’s exciting new technology to help us conquer it.

However open we may now be, infertility is still a heartrending problem: those of you who desperately long for a baby are still hurting. As you live each day, there’s no way to ignore your problem and your sense of deprivation. This book will be a source not only of information but of comfort. Here you will learn about the incredible advances being made every day in the field of infertility and come to understand the new hope they hold out for you. You’ll be able to inform and reassure people who are close to you and care about you that there is hope. And most of all you will learn how to query experts in the field—by doing that, you will learn too. Having worked with infertility patients for nearly twenty years, I know how knowledge can empower you when you feel hopeless and alone. You need to understand enough to become a partner in your own treatment instead of an “object of care.” Every patient should be almost as knowledgeable as the physician who cares for them—the more knowledge, the less fear, and the more realistic hope they will have.

This is particularly important today because the cutting-edge technology that helps so many can also create confusion. It’s becoming more and more difficult for patients to find accurate information and guidance. Over the years I’ve had the happiness of producing births for those who had all but given up hope. I’ve also had the pain and frustration of telling couples who came to me too late that their biological clocks had run out. They wasted precious months and years with ineffective treatment. Nothing is sadder for me. Patients are understandably angry when given such bad news. I would be too. That’s why I have written this book. I want to make sure that you have all the information that’s required to secure your best chance at success right now.

Ineffective treatment is not the only problem. The field of infertility is rife with old wives’ tales and myths. Not long ago a patient named Mike grabbed me in the hall after I had finished scanning his wife. He showed me airline tickets and said, “I’m taking my wife to the Caribbean. Do you think it will solve our problem?” I told him to have a great time, but not to expect better results than if he stayed home. While it’s true a vacation may relieve the stress that sometimes interferes with ovulation, it doesn’t affect other aspects of fertility. Still, I encouraged Mike to skip a cycle of treatment and go on vacation. It could only help to bring enjoyment to his relationship. More often than not, infertile couples become so obsessed with getting pregnant that they lose any sense of the happiness they once had. This obsession can also affect their sex lives. Another patient confided to me that “since we’re trying to get pregnant we’re not having much sex. I save up my sperm for the big moment.” I hear different variations of this thought in many of my initial consults. It’s a widely held belief, but it’s wrong. Your best chance of getting pregnant is with sperm that is ejaculated every 48 to 72 hours. After that, the quality may decline. As I said earlier, knowledge is key to your success.

Infertile people deserve a book they can trust in their time of need; as do the people who care about them, who have nowhere to turn for information. Even though I spend hours every day educating my patients, they invariably ask for something authoritative to read and consult later. They may have questions they don’t think of when we are together, and sometimes there are things they aren’t comfortable discussing out loud … at least not at first. I was always at a loss when asked to recommend a definitive reference book that would have all the answers. That’s another reason my coauthors and I have written this book.

This work is complete in scope. It has always been my philosophy to treat the whole person, not just their clinical symptoms, to recognize the psychological and emotional problems created by infertility, not just the physical ones. In order to fully explore these issues, I have collaborated with a former patient and one of her close friends, each of them an informed and sensitive writer. They bring firsthand knowledge of the sometimes devastating emotional problems commonly faced in infertility. Together we examine known causes of infertility in humans. We explore diagnosis, as well as conventional and unconventional approaches to treatment, which we supplement with factual data. We look at the effects of treatment on patients, and on their friends and family. We give you true stories as a basis of comparison for your own problems. And we call on a number of well-known psychologists, who contribute insights based on their professional experiences. The result? A book of unparalleled scope, including specific advice you’ll be able to adapt to your own fertility situation.

Our book will help you to:


	Understand the true nature of your infertility problems.

	Consult appropriate sources to find the best doctor for your treatment.

	Prepare for the physical and psychological side effects of being infertile by hearing about the problems of real patients.

	Understand the impact treatment can have on you and your relationships.

	Separate the myths from the facts about evaluation and treatment.

	Anticipate the financial aspects of treatment.

	Learn how to survive your pain if you don’t conceive.



Not all problems are alike. This book will satisfy different needs for different people. The index will help you quickly find answers to your specific questions; the table of contents summarizes topics that will be discussed in each chapter. User-friendly charts and illustrations appear throughout the book to aid you in analyzing your changing feelings and goals at various stages of treatment. And there’s a glossary of terms to help you through the technical medical information, and a list of resources—groups that work in various aspects of infertility and adoption—for you to call on if you need even more detailed information in a specific area.

Our goal in writing this book is to enable you to understand the advances made in the area of human reproductive disorders in order to help you aggressively seek solutions to your problems. We also want you to gain a realistic understanding of the emotional baggage that often accompanies the disorder, and how to deal with it. And we want you to realize that the fertility field is constantly changing, giving new hope to those who are trying to conceive.

—Richard P. Marrs, M.D.
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Why You’re Longing for a Baby

It’s a Small World After All

It’s around 8 o’clock. Your hostess, Sidney, a woman who seems to radiate confidence and a sense of accomplishment, carries the salad plates to her festive dining room table. Her husband, Gary, carefully refills the wineglasses and takes the drink orders of the dozen or so guests. The conversations shift between ballplayer trades and sneaky politicians, between irresponsible baby-sitters and finding the right preschool. Sitting there, quietly, you try to focus on one of them, but you can’t. Why? Is it because they’re not interesting to you? Is it because you can’t relate to them? Or is it because you feel premenstrual symptoms, and you dread the thought of getting your period—proof that, once again, you’re not pregnant.

Sara rattles on about the violence in the cartoons her four-year-old watches on television. She should only know how lucky she is to have a child. Mike, Evelyn’s husband, argues about last Sunday’s football game. Pamela and Steve arrive late; Sidney rushes over to greet them, and Pamela quietly nods to her with a hopeful glow. Isabelle, who’s to your right, whispers something to Pamela. You overhear that Pamela arrived late because of an hCG shot, whatever that is. Suddenly you feel a wetness between your legs. It’s like a knife through your heart. You sit there, numb. Then, in a daze, you excuse yourself and go to the bathroom.

It’s a fait accompli once again. You stare in the mirror, not believing it, not understanding it. “Why me?” you ask, as tears well up. You reach for a tissue, but you’re all out. You look around and finally discover some under the sink, next to a pregnancy tester and an Ovukit. Sidney and Gary? You thought they were totally absorbed in their successful careers and not at all interested in raising a family. The knowledge that you and your husband aren’t alone brings a small moment of solace.


YOU’RE NOT ALONE

It’s not just you, your relatives, and your friends. Everyone can be affected by infertility … all races, religions, and socio-economic levels. In the United States today it is estimated that approximately five million individuals are considered infertile. What exactly does infertile mean? Clinically, the term is applied if a couple has difficulty getting pregnant after trying for six months. Approximately 40% of such infertility problems are attributable to the female. Another 40% are caused by the male. And the remaining 20% involve either a failure in the coupling, or remain unexplained.



You finish with your tissue. You pull yourself together by repeating what you’ve said so many times before: “There’s always next month.” You take a deep breath and walk back to the table with feigned confidence. Your eyes meet your husband’s. He knows. And his poorly camouflaged look of disappointment makes your pain even worse. Then, to your dismay, the conversation at the table shifts to pregnancy. Should you remain detached? Or should you confide that you and your husband are trying, and risk completely coming apart at the seams, given that you just got your period, you’re not pregnant, and you fear you may never be?

It’s about now that you decide this is the worst party you’ve ever attended. The roast chicken tastes like cardboard. You gulp down wine, which suddenly has no taste. Then you notice Gary refilling your glass.

Alcohol and Infertility

Maybe that’s the problem! You’ve read somewhere that alcohol isn’t recommended if you’re trying to get pregnant. Still, what’s the difference at this point? You’ve already begun your period. It will be another 12 to 14 days before liquor can affect next month’s ovulated egg.

But wait a second.… It takes two to tango. Could the alcohol your husband is consuming be the reason you haven’t gotten pregnant? Could it be affecting his sperm count? Before Gary pours for your husband again, you reach out and cover his glass. He looks at you strangely. Nervously you whisper to him that maybe, under the circumstances, neither of you should overdo.


GOING … GOING … GONE!

While it’s true that a man’s reproductive system usually doesn’t begin to decline until his sixth or seventh decade of life, certain things can temporarily impact his sperm’s quality, their quantity, and their ability to penetrate an egg. Alcohol, recreational drugs such as cocaine and marijuana, smoking one to two packs of cigarettes a day, and high body temperature—produced, for example, by use of hot tubs—can all be linked to reduced fertility in the male. The good news is, sperm suppression is usually reversible. New sperm is created every 72 days. The speed with which a man’s sperm get back to normal all depends on the magnitude of the abuse.



After Gary moves on, you redirect your attention to the conversation at the table. You realize it’s no longer about who else is pregnant, but rather about how you can, with the correct guidance, get pregnant. Pamela seems well informed. She says that she and her husband have been seeing an infertility doctor for some time. Now you really focus on the conversation, especially when she tells the group that the whole process of getting pregnant is much more complicated—and much less predictable—than we all have been led to believe.

Living Up to Expectations

If you’re like most women, the concept of having babies was introduced to you at a very young age. As a toddler you were encouraged to carry dolls, push toy baby carriages, and care for a make-believe infant. It probably wasn’t long before you and the little boy down the street started playing house. And before you went to sleep, your parents read you stories about families, passing on the implied assumption that having one is a right, not a privilege. It’s no wonder that by the time you were in school, you were singing “First comes love, then comes marriage, then comes a baby in a baby carriage.” By mirroring your parents’ behavior, you learned the most commonly accepted version of the way life should be.


EVEN DISNEY TOLD YOU

Walt Disney reinforced our childhood views of family. In his world, even dogs played along. Take 101 Dalmatians. Pongo, the dalmation hero, helps his master win over a lady friend, Anita. In the process, Pongo meets Anita’s dog, Perdita. The two couples fall in love, and it isn’t long before puppies arrive. Babies, naturally, soon follow. The message to young children: Reproduction, for all species, is the natural course of events.



By the time you matured into a teenager, you were convinced that getting pregnant is an automatic and expected—even dreaded—event. For you, the focus was no longer on getting pregnant—that was a given. Instead it shifted to how not to get pregnant. Ideas from books and fairy tales were replaced by the kind of advice only movies and television can give. Scenes like the following infiltrated your life and convinced you that the danger of pregnancy was hard to avoid.


YOU’VE GOT TO BE CAREFULLY TAUGHT

In the 1970 movie Summer of ’42, Hermie and Oscy, both 15, find a book detailing the twelve steps to sexual satisfaction. Hermie responds in a predictably worried tone: “I know the book means well, but what if she has a baby? I mean, if I follow these twelve points, she might just have a baby. And I can’t afford a kid at this stage of my life.” Oscy tells him not to worry, and sends him to the drugstore, where he experiences every teenager’s worst nightmare as he tries to buy his first prophylactic.



Of course, you—all of us—feared the worst. Yearning for a sexual encounter, you’d suddenly be faced with the need to protect yourself against the otherwise inevitable disaster. So much energy was spent teaching you how not to get pregnant (as a teenager), it’s no wonder you now feel confused, cheated, and depressed when it seems you’re unable to anyway … as if you, and you alone, failed at what the rest of the world does automatically.

It’s about now that you notice almost the entire dinner conversation is focused on the pregnancy issue. Why? Why is it the hot subject? Why is it that so many more people are infertile today?

The simple answer is that, because the baby boom generation is so much larger than the generations that came before it, there simply are more people these days. But these larger numbers of infertile people, resulting from a larger population, are misleading. As Pamela’s husband, Steve, explains, while the causes of infertility may have changed, the percentage of people in each generation who are infertile has remained the same. That’s because each generation has faced its own distinctive problems, which have been added to the varied causes of infertility. In the sixties, the IUD contributed. In the seventies, sexually transmitted diseases were a prominent cause of infertility. And in the eighties, women who might otherwise have had families with no problem had difficulty getting pregnant because they were trying at a later age, after pursuing careers. In other words, the woman who was potentially fertile in her twenties, may have lost that fertility by her late thirties, simply due to the passage of time. The fertility challenges we face in the nineties, which include the added impact of delayed childbearing and the possibility of factors in the environment that may affect the reproductive system, are merely the latest twists in the infertility story.

Changing Times, Changing Attitudes

In the fifties, things were perceived to be different. Women’s attentions were focused on the family, the source of all domestic bliss. If women worked, it was because they had to. Given this mind-set, when most of our parents came of age they married young and got pregnant early. As a result, this period—roughly between 1945 and 1965—saw the highest birthrates and largest number of babies per family ever recorded in the history of this country. Early marriage contributed to this baby boom in two ways. First, since a woman can get pregnant only during a finite period of time—from roughly the ages of 12 to 45—women who married younger gave themselves more years in which to be pregnant. Today’s generation, which starts pregnancy attempts later in life, has shortened that finite time period. In addition, marrying young helped women to avoid another problem—the decrease in fertility that follows as a woman ages. Today’s woman, who puts off getting pregnant only to be faced with reproductive dysfunction, might have conceived easily had she followed her mother’s example and tried at a younger age.

Pamela points out that in the sixties and seventies attitudes changed, and so did birthrates. Thanks in part to the invention of the birth control pill in the early sixties and the intrauterine device (IUD) in the late sixties, women began extending their education and becoming professionals … lawyers, doctors, and CPAs. They wanted careers, not just jobs. Striving to be the CEO of a corporation was suddenly acceptable. Family became secondary—standing in line behind “self.” The seeds of a generation made up of highly competitive, goal-oriented, well-educated, success-driven people were sown. A group that, by its very definition, postpones having children to a later age.

Along with this goal-oriented mind-set, better birth control helped women to grow more free-spirited. They put off marriage and became sexually liberated. They began to experiment with multiple partners, increasing the incidence of sexually transmitted diseases. It wasn’t until later on, when they wanted to have children, that the negative side effects of this sexual revolution—the hidden infections, tubal disease, uterine dysfunction, and ovarian abnormalities that had proliferated as a result of it—surfaced as fertility problems. The group that passed through the era of sexual freedom began to realize that they bore emotional and physical scars as a result.

It was about this time—in the beginning of the eighties—that the same women who had gotten the message to pursue careers as ambitiously as men, slammed into an emotionally charged conflict between career and family. A new message from society roared out at women: “You want to work … succeed … beat men at their own game? Go ahead. But don’t expect to have a family too.” Women were informed that they could opt for satisfaction in either the work realm or the family realm, but they couldn’t have both.

Sidney understands this all too well. She pipes in that she feels she is a victim of today’s society, where women are pushed to do it all, but never quite succeed. After years of determined commitment, she has a flourishing career. Now that she desperately desires children, and is looking toward family and motherhood, she feels she’s being punished. Sidney’s feelings of being overwhelmed are understandable. Today’s society places a great burden on women, sending mixed signals about their place at home and in the workforce.

That’s because things changed again as we approached the nineties. The economy was no longer booming, and the high-powered lifestyle it had funded was threatened. The need to have the biggest and the best was becoming, of necessity, less of a priority. Looking toward life’s simpler pleasures became the in-vogue path to inner satisfaction. The media, as they so often do, brought this problem into sharp focus.


SHIFTING GEARS: THE ’80’S

In the 1988 movie Baby Boom, Diane Keaton plays a professional woman caught up in the world of power and success, who opts out of the rat race for the sake of a child. Her decision reflects the way society once again swung the pendulum of women’s career paths back toward the family.



Infertility, the Social Disease of the Nineties

So now, in the nineties, “family” is it. The new boom is the family boom. Almost everything in life revolves around it … to such a degree that if you don’t have one, you feel as if something is wrong with you. Of course you understand what Sidney is feeling. Women today who face infertility in their thirties and early forties become angry when they realize they bought in to the idea of having a career first, instead of children. Some of their anger and frustration is directed toward the society that pressured them into a situation they would not necessarily have chosen on their own.

They’re constantly reminded that having babies is now the “in” thing to do. The world of babies is suddenly an acceptable conversation piece for either sex in any situation, and that includes the workplace. Accessories and conveniences have been perfected to the point that babies are taken virtually everywhere, into public places as well as private ones. If women weren’t faced with so much baby overkill, they might not feel so needy about having a child. The old adage “Out of sight, out of mind” may, for some, be truer than we realize.

The Media Won’t Let You Forget

On the one hand, publications cite external factors that may explain why you are infertile in the nineties: certain foods, from caffeine to hormonally treated vegetables and meats; environmental toxins, from secondhand smoke to insecticides; electrical currents, from high-tension wires to electric blankets—to name only a few. And while these explanations may not directly help you solve your problem, the knowledge that they give can help you to feel a bit more in control of your situation.

On the other hand, the media dangles hope in front of you, even when it’s not appropriate. Isabelle, a woman older than most at the table, offers that she has read incredible success stories in the magazines. Women over sixty are having babies, using donated eggs. Other women have successfully achieved pregnancy from cryopreserved embryos. Someone adds that they heard doctors can now reconstruct fallopian tubes through laser surgery and achieve pregnancies. Fertility doctors can also help men with only a few sperm to fertilize eggs through high-tech micromanipulation. Because there’s such a push to have children today, the media emphasizes every technological step forward in the world of infertility research. What it fails to point out is that none of these medical advances is equally effective for everyone. Announcing them serves to educate the general public. But for some, news of these new achievements offers false hope and unreasonable expectations. It all depends on your infertility disorder. Every person is different, and therefore it follows that every case will be too.

Obviously, the news isn’t totally depressing. Keep in mind that while the same sort of infertility problems have been with us since the very dawn of man, and the ways we’ve tried to deal with them have shown some interesting similarities throughout the centuries, solutions have gotten better during the past few decades. As far back as the Old Testament, Abraham and Sarah were unable to have a child. It was with great trepidation, then, that Sarah brought her handmaiden to Abraham and told them to conceive. Nine months later Ishmael was born. Today, things might be easier for Sarah. We would very likely be able to help Abraham and Sarah create their child together, while keeping the handmaiden at a more comfortable distance.

But let’s go back to Sidney’s party. It’s after 11 o’clock. By now you’ve learned a good deal more about the challenges you face. It doesn’t matter what has influenced your desire to have children; all that matters is that you do want to get pregnant. And whatever your situation, the good news is that new fertility procedures give you greater hope of conceiving than ever before. Armed with this new knowledge, you feel like you can ask new questions, investigate avenues you hadn’t known were there. But perhaps most important, you’ve learned you’re not alone. You needn’t feel stigmatized by infertility—it’s not something to feel ashamed or inadequate about. It’s a condition that, for a variety of reasons, many couples face. It’s also a condition you may well be able to have easily treated.

So continue to listen, to study, to ask questions, and to follow advice tailored to your needs—the kind of advice you’ll find in this book. Our goal is to help those of you who for physical reasons would have needed help at any age, as well as those who put off planning a family and are now faced with some biological obstacles.


PART ONE

HOW BABIES ARE MADE


2

A Woman’s Role in Reproduction

Imagine this: You’ve come to your doctor’s office for your first consultation. You’re sitting in the two chairs across from his desk. You’ve never met a fertility specialist before, and you’re nervous. You know the discussion you’re about to have will hit on some of the most private and emotional aspects of your lives. Perhaps just making the appointment has already interfered with your emotional well-being, or with your connection as a couple. To keep it as safe as possible, you’ve rehearsed what you’re going to tell him: “We’ve been trying to get pregnant for almost two years, and nothing has happened. It can’t be the timing; we’ve been using a home ovulation predictor test, and following the instructions to the letter. Still, it’s just not working. Something must be wrong with us.”
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Anyone Can Get Pregnant … Right?

“When she missed her first period, I begged her to get a pregnancy test, but she wouldn’t. ‘Why bother with a test? I know I’m pregnant.’ She smiled an ironic I-told-you-so smile.… She had been knocked up by a West Point cadet friends had thrust on her late in the summer. So eager was he to make out that he had hardly pulled off her pants and lay on top of her before he’d come all over her legs. It had been their third, and, she had determined, their last date. It was a freaky impregnation, but, as they say in the hygiene books, all it takes is one sperm and one egg.”

—Alix Kates Shulman
Memoirs of an Ex-Prom Queen
Copyright © Alfred A. Knopf, 1972
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Remember the days when you believed that if you so much as looked at each other in the backseat of a Chevy you’d end up getting pregnant? And now you’re sitting in a doctor’s office trying to find out why nothing works. You wouldn’t have worried so much as a teenager if you’d realized then the complexity of the process. So while your instinct on entering your doctor’s office might be to ask for testing, probing, and use of the most recent high technology, an even more important first step is to learn exactly what normal human reproductive function is. It’s the only way you’ll understand how your doctor determines what abnormalities may be present, and what current medical technology might be used to correct them.

What Are the “Normal” Chances of Getting Pregnant?

To begin with, it might be of some comfort for you to realize that reproduction in even the most fertile human is inefficient compared with other animal species. If you really want to get pregnant, in your next life come back as a mouse, a cat, or even a fish. Lower species have all the luck. As a rule they ovulate multiple eggs, and their reproductive efficiency is extremely high. In fact, almost every time the females of lower mammalian species ovulate and have sexual activity, pregnancy results. One of the most common treatments for human infertility—using supraovulation therapy to produce multiple eggs during a single cycle—is an attempt to turn our evolutionary clocks back to what lower species do on a regular basis.
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Unfortunately for us, human beings and rhesus monkeys (our closest evolutionary counterparts) are the two primate species designed to be reproductively inefficient. Why we were singled out to evolve to this level of reproductive inefficiency, no one really knows. But in our case ovulation occurs just once each month, with a single egg, and then an incredible series of variables must all fall into place for a pregnancy to ensue. Because of this, the real expectation for pregnancy to occur in any given cycle, even under the best of circumstances with a fertile couple whose timing is perfect, is, on the average, just 25% per month. This percentage rate is called fecundity—the ability to conceive during any given cycle of ovulation—and it varies greatly according to a woman’s age.

These fecundity rates assume that you are ovulating normally, and that you are having appropriately timed sex. As you can see, all women, even women who are fertile throughout their lives, have reduced fecundity rates as they age. This declining ability to conceive can’t be changed by exercise, vitamins, or attitude, because it’s totally related to the age of your eggs.

Not too many couples understand that a woman’s body produces all the eggs she will ever have by the time she’s a six-month-old fetus, still in her mother’s womb. Your eggs are present at your birth, and they’re exposed to every toxin and environmental condition that you encounter as you go through your life. Because they contain such sensitive genetic packages, this exposure may greatly affect them; as time goes on, your eggs become progressively less efficient at producing a fertilized embryo that can become a healthy baby. This breakdown of eggs as they age is one of the biggest problems women face in infertility treatment today, because there’s simply no way to reverse it.

And fecundity is just one of the hundreds of variables that affect your ability to get pregnant. Of course, what makes things even more difficult is that a woman’s reproductive tract, unlike a man’s, isn’t visible. The vagina, cervix, uterus, fallopian tubes, and ovaries are all internal, which makes it hard to observe and comprehend the many cyclical changes that occur during your reproductive cycle. (See Figure 2-1.)

Some Things Are Decided Even Before You’re Born

Ovarian formation occurs between the fourth and fifth months of fetal life. Not only do the ovaries structurally form at this time, all the eggs you will ever have are made as well—on average, five to seven million.

Though this seems like a huge supply, you begin losing these eggs even as a newborn infant, more than a decade before your first ovulatory cycle. Throughout these early years, a girl’s follicles degenerate in a rapid fashion. While they are not actually ovulated, this constant, day-today attrition uses up three million to five million eggs by the time you approach puberty and your first menstrual period (menarche). We don’t completely understand why this happens, but we theorize that it may be due to a lack of certain protecting hormones, or to an inadequate level of the hormones that control follicle and egg maturity, such as follicle-stimulating hormone (FSH) and luteinizing hormone (LH). These hormones are produced by the pituitary gland, which is part of your brain. FSH and LH control the growth and development of the follicle and egg during the ovulatory cycle.
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Figure 2-1: Female Reproductive Tract

Whatever the reason, the net result is that most young women start menstruating between the ages of twelve and fourteen with just a half million to two million eggs remaining in their ovaries. The exact number depends upon the individual, and unfortunately we have no way of determining exactly what it is in your case (or in the case of any woman), either at the beginning of your reproductive years or as you grow older. Because we don’t know the number of eggs that are actually available, it is hard to predict how many will mature if you are medically stimulated in preparation for in vitro procedures. This is a definite handicap when advising older women as to their possible success rate when they are considering infertility treatment.

How Your Reproductive System Matures

What we do know is that at or about the time of puberty, a specific part of your brain called the hypothalamus matures hormonally. This event is the catalyst that prepares the way for the beginning of ovulatory cycles and menstruation.

Within the human body, hormonal interaction and glandular function are cascading events that begin in the center of the brain, flow from gland to gland through a series of hormonal messages, and ultimately end up at a “target organ.” During your ovulatory cycle the target organ is the ovary. For you, the process begins when your hypothalamus releases a hormone called gonadotropin-releasing hormone (GnRH), which signals the pituitary to release FSH and LH.


THE HORMONES THAT MAKE IT HAPPEN

You will be learning about FSH and LH throughout this book. These two hormones are manufactured in the pituitary gland beginning at birth. They are called “gonadotropins,” because they target the primary sexual organs—the ovaries and testes—which are known as gonads. While these gonadotropins are continuously produced and released every 60 to 90 minutes, for our entire lives, their sole function is to stimulate normal ovulation in the female and produce functional sperm in the male.



In women, FSH and LH target the ovaries. As your ovaries receive these hormones they, or more precisely the follicles within them, respond. As the follicles respond, they make estrogens, which stimulate the maturation of your body. Regular ovulatory cycles usually begin within two to six months after your first menstrual period. At that point the brain and ovary will have achieved a balance, and you will start to ovulate and menstruate on a regular basis. (See Figure 2-2.)
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Figure 2-2: Hormonal Balance Between the Brain and Ovaries

How Your Ovulatory Cycle Works

It’s during your ovulatory cycle that an egg develops within the ovary until it’s mature enough to be released and enter the fallopian tube. There it may come in contact with sperm, and fertilization can take place. Because of its many complex stages, ovulation causes some of the most common infertility problems, and therefore is an area where couples will most often receive initial evaluation.

CONVERSATIONS BETWEEN THE BRAIN AND OVARIES

Ovulation requires an extremely delicate balance between the ovary and the central nervous system. This connection isn’t physical; rather, your brain and your ovaries talk to each other through a series of hormonal releases that act as signals which when correctly balanced, produce normal ovulation. But even balanced hormonal releases will fail unless your ovaries are correctly formed and structured. This ovarian makeup is developed while you are still a fetus in your mother’s womb.


CAN YOUR EMOTIONS AFFECT YOUR OVULATION?

The pituitary gland has often been called the master gland. It was once thought to control all hormonal function within the human body. We now know that the pituitary is merely a responder; it secretes hormones in response to signals from higher levels in the brain, such as the hypothalamus and the cortex. Because the cortex is the portion of the brain that contains our sensory functions, it can be influenced by emotional or other life experiences. These disturbances will then be passed down to the hypothalamus, which will in turn send them to the pituitary. The result may be changes in the levels of hormones the pituitary releases, and ultimately a change in ovarian function. Heaven only knows how many sleepless nights might be avoided if young women really understood this. The very act of worrying about the night her boyfriend’s condom broke can often cause a woman to miss or delay her period. (See Figure 2-2.)



Since 40% of all infertility problems involve the female there’s a good chance that your treatment will include correcting an ovulatory disorder, attempting to improve ovulation, or using various medications to supraovulate (produce multiple eggs in an already ovulating woman). To understand why your doctor uses certain methods and medications to accomplish these goals, you must develop a basic knowledge of how your ovulatory cycle works, as well as some understanding of the roles of the various hormones that control it. For a moment, visualize yourself as a microscopic organism in the bloodstream, and follow the path of the hormones that control ovulation and menstruation.

Ovulation, Day by Day

CYCLE DAY 1: MENSTRUATION MEANS STARTING ANEW

When you’re part of an infertile couple, you have a natural tendency to consider the start of menstruation—the process during which the lining of the uterus sloughs off and passes out through the vagina along with menstrual blood—as the end of a cycle. To you, it is. The tissue that is being lost was intended to be the sheltering home for the fertilized egg. Losing it is the end of another month’s dream, for an infertile couple. But medical professionals commonly refer to the onset of menstruation as the first day of a new cycle. To them, the end of the cycle was the point at which fertilization failed to happen.

When pregnancy doesn’t occur, the levels of two hormones that built up in preparation for it—estradiol, which influences the lining of the uterus (the endometrium) to grow and develop, and progesterone, which triggers the receptivity of the endometrium for embryo implantation and attachment—fall rapidly, until their absence causes the uterine lining to break down and fall away. This is menstruation.

CYCLE DAYS 2–8: A WINNER EMERGES

When a pregnancy does not occur, your body quickly responds. By the second and third days of the menstrual cycle, pulses of FSH (follicle-stimulating hormone) are being released from your pituitary gland approximately every 60 minutes. Their role is to stimulate the follicles within the ovaries to begin their growth. As the pulses of FSH get larger and larger with each release, a group of follicles within the ovaries reacts. While we don’t really know why a particular group of follicles is selected, and we can’t really predict the number of follicles that will react in any particular woman, the same pattern always holds true. Over the next five to seven days of the cycle, the presence of FSH in the ovary will cause the follicles to grow and trigger the production of estrogen within them. Ninety-eight percent of the time, one follicle will emerge from the group during this period. This follicle overshadows the others because it manufacturers the highest amount of estrogen. It is this “dominant follicle” that will release an egg on approximately Day 14 of your cycle.


THE RIGHT RECIPE

What is happening within the follicles during this five-day period? Each follicle produces a group of important substances that cause multiple hormonal interactions to take place. Inhibin and folliclostatin are some of the substances that regulate the growth of one follicle over another. Oocyte maturation inhibitor (OMI) controls the final maturity of the egg before it leaves the follicle. And relaxin plays a major role in the actual mechanical release of the egg. All these substances can be found within the tiny sac that contains the egg. Whether they are there in appropriate or inappropriate amounts, and whether they are properly balanced, can affect not only the quality of the follicle but the quality of the egg. In fact, a mistake in this delicate recipe can even prevent ovulation during a given cycle.



As estrogen builds within the follicles, it also begins to enter your bloodstream, circulate to your brain, and reprogram your hypothalamus and pituitary gland. Initially, the rising estrogen causes an increase in FSH release (positive feedback), but very quickly begins to suppress the amount of GnRH release and the ability of the pituitary to release FSH and LH (negative feedback). However, this rising estrogen does increase the production and storage of FSH and LH in the pituitary preparing for ovulation (positive feedback). Thus, as estrogen rises and negative feedback begins, there will be smaller amounts of FSH and LH in the pulses that occur every 60 to 90 minutes. This gradually, over one or two days, leads to less estrogen production within the follicle prior to ovulation.

This communication between the brain and ovary is called a positive/negative feedback loop. The balance it produces is an important and delicate one; if anything is out of kilter, a number of infertility conditions can result. In fact, if a woman doesn’t ovulate, it’s most often due to an imbalance between GnRH, FSH, LH, and estradiol, a form of estrogen that is produced by the ovarian follicles, the four basic hormones of the ovulatory cycle. (See Figure 2-3a and 2-3b.)
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Figure 2-3a and 2-3b: Positive/Negative Feedback Between the Brain and Ovaries

CYCLE DAYS 9–13: OUT IT GOES

In the normal ovulation process, not only does rising estrogen decrease the amounts of GnRH, FSH, and LH that are released by your hypothalamus and your pituitary, it also stimulates another major event—the increased production and storage within the pituitary of LH and, to a lesser extent, FSH. As this happens the follicle begins to enlarge. The egg it contains also begins to change, becoming surrounded by cells called granulosa cells. Usually by Days 8 to 10 the fluid in the follicle has built up to the point at which the follicle is visible through the use of ultrasound. However, the egg still cannot be seen. Because it’s a submicroscopic structure with an outer diameter of approximately 160 microns (the approximate size of a pinpoint), an egg that is developing in the follicle is not visible to the naked eye or via any currently available imaging equipment.

As the follicle enlarges, the egg is also becoming mature, or capable of being fertilized. Although your eggs are all formed while you are still a fetus, they reach only a certain point in their genetic maturity and then stop developing. When they stop, each of them still contains 46 chromosomes, the same number of chromosomes as all the other cells in your body. Your eggs remain that way unless they are exposed to a high level of LH during follicle dominance and before actual ovulation. This “LH surge” causes a resumption of their maturation process. Because of it, the egg that is in the dominant follicle prepares itself to release half of its chromosomes when it comes in contact with a sperm. When fertilization successfully takes place, the remaining 23 chromosomes will then combine with the sperm’s 23 to regain a total of 46 chromosomes. (See Figure 2-3c.)


HORMONAL CURVE BALLS

Anything that throws off the balance between the LH release and the response of the egg in its final maturity—be it stress, competitive physical training, or chronic illness—can affect fertilization and normal genetic competency. This process can be interrupted in other ways too. An egg that is mechanically removed, or inadvertently released from a follicle that has not had an LH surge, will not be mature, and won’t be capable of being fertilized. That is why the removal of eggs for procedures such as in vitro must be perfectly timed, and must follow the eggs’ final maturation.



By the time the follicle reaches its maximum growth, normally about an inch in diameter, your estrogen levels have also reached their highest point of the entire menstrual cycle. This usually occurs around Cycle Day 12 or 13. (See Figure 2-3c.) These high estrogen levels create such sensitivity within your pituitary gland to the pulses of GnRH that your hypothalamus is sending out, that one of them causes a huge release of stored-up luteinizing hormone. This is the LH surge. The LH surge signals the follicle to begin thinning out in one area. Within 24 to 36 hours after the beginning of the LH surge, the follicle opens like an eggshell and its stored up fluids are released.
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Figure 2-3c: Hormonal Mechanism of Ovulation

Contrary to what most people believe, the ovary doesn’t fire the egg toward the end of the fallopian tube in the same way that Nolan Ryan pitches to his catcher. Instead, fluid dribbles slowly from the follicle over a short period of time, and the egg oozes out onto the surface of the ovary.


LOSING IN OVERTIME

The LH surge, which takes place just before the egg is released from the follicle, is what you measure when you use a home ovulation predictor test. Couples who’ve educated themselves about reproduction react to a positive test result by having intercourse 24 to 36 hours later—by “doing everything right.” However, this is another case where a little knowledge can be dangerous. Ovulation is variable. It can occur with different timing in different women. Some women ovulate the same day the predictor becomes positive. Waiting 24 to 36 hours to have intercourse may actually prevent these women from conceiving. While the predictor technology is good, it may require some time spent with your obstetrician/gynecologist or reproductive endocrinologist to understand how it should be interpreted in order to be effective with your individual system. Even with the help of these experts, finding the correct timing can be complicated. Hundreds of hormonal interactions take place from the time the LH surge occurs until the moment the follicle opens and releases the egg. Scientists have spent their entire careers analyzing the hormonal action within that short period of time. And although they can measure it hormonally, and can see it through ultrasound, they still don’t completely understand the complex series of events that triggers ovulation.



Although the dominant egg emerges, the sac that contained it remains behind in the follicle, where it continues to receive pulses of luteinizing hormone. This LH causes it to undergo a transformation. It turns into a small cyst, called a corpus luteum, whose job is to produce the hormone progesterone.

CYCLE DAY 14: THE EGG’S JOURNEY

The egg, which is now sitting on the surface of the ovary, is flattened and surrounded by granulosa cells, the sticky cells that were forming as the follicle and egg were getting closer to ovulation. This mass of gummy material surrounding the egg is called cumulus oophorus. The cumulus oophorus plays a crucial role in what happens to the egg after this point. It makes it possible for the fallopian tube to pick up the egg.

Your fallopian tube is connected at one end to the inside of your uterus. The other end, which is closest to the ovarian surface, widens and opens up like a funnel. The end of the funnel has hundreds of little fingerlike projections which are called fimbria. The fallopian tube isn’t a passive structure. Muscle fibers within it cause it to contract and move toward the egg and the ovary. Anything that interferes with this tubal movement can disrupt its ability to pick up the egg, and in the process, prevent fertilization. When the fimbria on the end of the funnel come in contact with the cumulus oophorus surrounding the egg, it sticks to them and the egg is picked up and moved into the fallopian tube. (See Figure 2-4.)
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Figure 2-4: Interaction of the Fallopian Tube and Ovary During Ovulation

Once the egg is inside the tube, the sticky mass of cumulus cells and the egg stay in what’s called the ampullary portion of the fallopian tube (its widened funnel-like area) for one to two days. Here the egg is nurtured and supported, and if fertilization occurs within 24 to 36 hours, normal embryo growth should begin. The egg has a limited period of time to live—whether on the surface of the ovary or within the fallopian tube—before fertilization occurs. While we’re not totally sure how long eggs can survive, our experiences with in vitro culturing suggest that fertilization should occur within 24 hours of ovulation for a viable embryo to result.

How Your Body Prepares to Receive the Egg

While all of this is going on, several other things must be happening outside the area of your ovary and follicle if fertilization is to occur. As you recall, a woman’s estrogen builds to its highest level just before ovulation occurs. Your estrogen level on Day 1 of the cycle, during menstruation, will be, on the average, somewhere between 40 and 50 units. Each unit represents one picogram per milliliter of serum. By the time of ovulation it will have increased tenfold, reaching 400 to 500 pg/ml. Not only does this massive increase modulate the hormonal interactions controlling ovulation, it has direct effects on other target organs as well. The cervix is one example.

As you can see in Figure 2-1, the cervix is the opening to your womb at the top of the vaginal canal. It is here that sperm gain entrance to your reproductive tract. Although there is a clear opening between your cervix and your uterine cavity, sperm cannot pass through it unless cervical mucus is present. And if the sperm have no way to enter the cervical canal, and ultimately the inside of the uterine cavity, they will die in the acid environment of your vagina within 20 to 30 minutes after ejaculation. Luckily, as ovulation approaches, the rising estrogen level triggers the production of mucus from glands in the first part of your cervical canal. This mucus is the source of the watery vaginal discharge that most women experience one to three days prior to ovulation.

If your estrogen is inadequate, or if the mucus-producing glands in your cervix are damaged or nonresponsive, there will not be enough mucus produced for sperm to be picked up out of the vaginal canal after ejaculation. Moreover, this mucus production continues for just a short period of time. Once the follicle, which has been producing larger and larger amounts of estrogen up to this point, ruptures and releases its egg, it becomes a corpus luteum and begins producing small amounts of progesterone. Progesterone is extremely important in preparing your uterine lining for the acceptance of the embryo during the initial stages of implantation; it’s the primary hormone that supports the early pregnancy through its twelfth week. But it also causes the cervical mucus to become very thick and viscous, which will actually block sperm movement.

This thickening of the cervical mucus is another reason an ovulation predictor test should not always be relied upon. If you are one of those women who ovulates on the day the test turns positive—rather than 24 to 36 hours later, as the test instructions would lead you to believe—but you wait that additional 24 to 36 hours to have intercourse, your thickened mucus won’t allow sperm to enter your cervix. Even though your and your partner’s systems may otherwise be normal, the timing the test advised you to use will have dramatically interfered with your ability to conceive. One way to ensure this doesn’t happen is to have intercourse the day your test is positive, as well as on the day following a positive test.

Assuming intercourse is properly timed, millions of sperm are deposited in the vagina, where a few thousand are then picked up by the cervical mucus. After a few minutes—or at most a few hours—in the cervical mucus, the sperm move upward into the uterine cavity and toward the opening of the fallopian tube. They quickly enter the tube, and if the egg has been picked up from the surface of the ovary, they meet it approximately an inch and a half from the end of the fallopian tube that is closest to the ovary. The sperm then gather on the sticky mass formed by the millions of granulosa cells that surround the egg, and begin working their way through.

Once egg and sperm meet, fertilization will occur, if it is going to, within about six hours. After the egg is penetrated by a sperm, mechanisms that are built into the egg allow no further penetration, no matter how many sperm continue to be available in the fallopian tube. Approximately 16 to 24 hours after penetration, the egg develops different cellular characteristics. A tremendous amount of cellular and genetic activity goes on in a very short period of time during this process. It’s at this point that some genetic disorders can occur. This is particularly true in the case of older women, because the mechanism of gene replication in a consistantly normal pattern doesn’t take place in older eggs.

If the Egg Is Fertilized

During the first one or two days of its development process, the embryo remains where it was when fertilization occurred in the fallopian tube. At that point the tube begins its second important function, moving the embryo down toward the uterus in time for it to attach and implant. The normal fallopian tube has an intricate network of tiny hairlike projections (cilia) that wave in an undulating fashion. These cilia carry the embryo through the fallopian tube and into the uterine cavity. If your tubal environment is damaged and these cilia are not present, or if they are markedly reduced in number, a tubal pregnancy can result. Also, if the cells within your fallopian tube have been damaged—through infection or surgery, through the use of an IUD, or any other type of trauma—the embryo may not receive adequate nutritional support during its growth and journey through the fallopian tube, and it may die before it has a chance to implant. Doctors have no way of knowing if damage has occurred. There’s no outward sign; you would, like so many others, simply appear to be unable to conceive.
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“We have lived through the era when happiness was a warm puppy, and the era when happiness was a dry martini, and now we have come to the era when happiness is ‘knowing what your uterus looks like.’”

—Nora Ephron

Crazy Salad

Published by Alfred A. Knopf

Copyright © 1975, Nora Ephron
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How the Egg Implants

While it seems as if everything has been taking place in the fallopian tube, your uterus has also been at work, readying itself to receive the embryo. This preparation of the uterine lining starts as early as the fifth or sixth day of the menstrual cycle, when the dominant follicle is selected and your estrogen level starts rising. This estrogen also influences the lining of your uterus—the endometrium—to grow and develop. The endometrium is almost nonexistent at the beginning of the cycle, having been sloughed off like a snake’s skin during the prior menstrual period. But after your estrogen starts to rise, a new growth of endometrial lining begins. This endometrium thickens and proliferates until ovulation occurs. Since both ovulation and endometrial growth are estrogen dependent, they happen in tandem; the trigger for ovulation also helps the uterus to prepare to receive the embryo.

During the four to five days following ovulation the endometrium not only continues to thicken into a spongy, receptive lining, it also grows new blood vessels. This final maturing of the uterine lining is generated by the secretion of progesterone. It is progesterone that triggers the receptivity of your uterine endometrium for implantation and attachment. Under its influence the endometrium softens and develops a web of new blood vessels to nourish the implanted embryo. As you can see, the hormones controlling fertilization, embryonic growth, and the final preparation of your uterine lining must be precisely synchronized for implantation to occur. (See Figure 2-5.)

When the embryo enters the uterus, it floats in the fluid of the cavity until it finds a place to attach in its spongy and protected environment. This attachment is complicated by the fact that the embryo is surrounded by a protein membrane called the zona pellucida. The zona pellucida shields the egg from penetration by multiple sperm or sperm of another species, and after fertilization its membrane holds the growing cells together in a cluster and prevents them from floating away in different directions. Once the embryo forms into a blastocyst—the final stage of embryo development in which the cells separate themselves into fetal cells and placental cells—it has to break out of the zona pellucida membrane in order to implant in the uterus. This process is called “hatching.” During hatching, the membrane surrounding the developing embryo cracks open like an eggshell, and the embryonic structure squeezes out, burrows into the endometrium, and attaches to the wall of the uterus.
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Figure 2-5: Hormonal, Ovarian, and Uterine Changes During the Ovulatory Cycle

Once the embryo has attached, its placental blood vessels very quickly link up with the tiny blood vessels that have grown in the endometrium, and form a link between the mother’s uterus and the embryo.


CAN MY TUBAL PREGNANCY BE SAVED?

One of the most common questions I hear in situations in which a woman has a tubal pregnancy is: “Why can’t we take the implanted embryo and move it into the uterine cavity?” Unfortunately, the embryo will die. While the embryo is still far too small to see at the time it implants—even with a microscope—and its connection to its mother is even smaller, this connection is pivotal. Once it takes place, whether in the uterus or in the fallopian tube, the embryo will die within milliseconds if its blood supply is interrupted in an attempt to place it somewhere else.



CYCLE DAYS 23–24: FAILURE

If you haven’t become pregnant by this point in your cycle, the corpus luteum, which is programmed to release estrogen and progesterone for just 14 days after ovulation, will stop producing these two hormones, and will disintegrate. Your levels of estrogen and progesterone then fall rapidly, reaching their lowest point at the end of the monthly cycle. In response, the positive/negative feedback loop will play itself out yet again. Because it’s no longer receiving estrogen from the ovaries, your hypothalamus will once again increase the amount of gonadotropin-releasing hormone (GnRH) being released every sixty minutes. This GnRH will cause your pituitary gland to release follicle-stimulating hormone (FSH), as well as a small amount of luteinizing hormone (LH), both of which will be picked up by blood vessels that run through your pituitary gland. From the pituitary, this hormonal message will be carried out into your bloodstream.

CYCLE DAYS 24–28: TRY, TRY AGAIN

As this hormone-rich blood circulates through your body, molecules of FSH come in contact with your ovaries, and with the follicles that are contained within them. The FSH begins to stimulate, or preselect, a group of follicles, calling them up for the next ovulation, which will take place about two weeks later. As this is happening the lining of your uterus, which is no longer receiving estrogen and progesterone, will begin to break up, leading once again to menstruation.

Success—The Planted Seed

If pregnancy has occurred, and the embryo is solidly implanted in the endometrium, the changes of early pregnancy proceed at a fantastic pace. Estrogen and progesterone levels begin to rise, causing you to experience breast sensitivity, tenderness, and fluid retention even before your menstrual period is missed. Human chorionic gonadotropin (hCG) also begins to be produced once the placenta attaches to the maternal system. This is the hormone that we measure to confirm a pregnancy. The reason it’s so difficult to accurately predict a very early pregnancy is that the embryo has to build to a certain point in cellular mass before enough hCG is produced to be detected in your bloodstream. Even with the most sensitive blood analysis currently available, this usually doesn’t happen until around the tenth day after ovulation. And while hCG in a woman’s blood is an indication that an embryo has implanted, it still can’t tell us whether it’s located in the uterus or in a tube. We’ll be discussing the ways in which your doctor can tell whether your pregnancy has implanted in the tube in Chapter Eight.


WILL IT WORK?

The viability of a pregnancy can be predicted early on by watching the pattern of hCG production. We know today that if a healthy embryo has implanted in the uterine cavity, the hCG level will double approximately every 48 hours during the first six weeks, and about every 72 hours throughout the next two to four weeks. At that point the pattern flattens out significantly. When measuring hCG every two to four days in an early pregnancy, we’re comforted if we see that the level is doubling during that interval. It isn’t until hCG levels reach approximately 2,000 IU/ML that we can perceive the pregnancy sac in the uterus using vaginal ultrasound. Shortly thereafter we can usually see the early fetus within the pregnancy sac, and observe the pulsation of fetal cardiac activity. While would-be parents might think this is a long wait, it’s actually relatively early. Only a few years ago, prior to the advent of vaginal ultrasound, this confirmation would have taken another one to two weeks, and a pregnancy would not have been confirmed until it reached its sixth to eighth week.



Implantation and the Immune System

We’ve described a number of the things that






So, It’s Not as Simple as It Seems
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