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This book is dedicated to my twin daughters Clare and Jenny. They have been a source of joy and inspiration to me and I am very privileged to be their mother.
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INTRODUCTION



If you are reading this book it is because you have probably experienced a miscarriage or maybe more than one and my heart goes out to you.


This book will help you, because knowledge is power – it will help you to understand the possible causes, identify the limits of our current scientific knowledge, explain the tests and treatments, and what options are open to you to ensure you get the best possible care from the NHS.


Professor Lesley Regan is uniquely qualified to advise you; she runs the recurrent miscarriage clinic at St Mary’s Hospital in Paddington, London, and has pioneered good care for parents experiencing miscarriages. Her clinics have become famous for their approach; ensuring parents have all the relevant tests and treatments and importantly avoiding those that don’t make any difference, and making sure that people are treated with kindness and compassion. She has helped many families to have the much-wanted baby they have been striving for. Professor Regan has also been conducting medical research in this area for many years and so she knows all the latest discoveries and treatments available to parents. You are in good hands.


Many hospitals in the UK take part in medical research to find out how we can help parents experiencing miscarriage, by recruiting patients onto clinical trials. I want to encourage you to consider taking part; you will be helping the next generation of parents to get better treatments and care and we know that people who take part in clinical trials tend to have better outcomes than people not in clinical trials so it makes sense to get involved if you are able to.


It’s important that you know the truth; there are still many things that are unknown and theories and tests have been developed which don’t have a good evidence base and often prey on vulnerable people who are desperate to have a baby. Medical science has not found all the answers and for some people they may never know the reason why they miscarried. Professor Lesley Regan will be honest with you and that is one of the many merits about this book.


It’s also true that care, testing and treatment options vary around the NHS from hospital to hospital and I hope this book will help you to assertively navigate your way around the NHS and ensure that you receive the care that you need.


Your physical health as well as your mental health can have an impact on a successful pregnancy; please don’t ignore the advice to maintain a healthy weight, eat a healthy diet, take regular exercise, take folic acid and ensure your vitamin D levels are optimal – for some this makes all the difference and this book will explain why and help you to be in control.


I often say that for some parents getting pregnant and having a healthy baby is easy but others, like you, need huge determination and resilience to have that happy ending – I want to encourage you, because for most people, whatever the journey, they do become parents. Never give up hope.


I know you will find this book useful and I want to wish you all the very best for the journey ahead.


Jane Brewin


Tommy’s Chief Executive




UPDATED FOREWORD TO THE FIRST EDITION



The experience of miscarriage can be devastating. While some women and their partners may see it as a ‘blip’ in their pregnancy history and move on quite quickly and positively, for many others it is a bereavement, a time of loss and grief for their baby-to-be and the plans they had for this new life.


Frequently there is a sense of shock and bewilderment. We may know that miscarriages happen, but we don’t expect them to happen to us. We look at the wonderful advances in medical research and treatment and we expect things to go well or, at the very least, to know why they go wrong and how to put things right next time. We look for explanations and for answers and for certainty.


This new edition of Professor Lesley Regan’s book helps enormously. It contains a wealth of meticulously researched information about miscarriage causes, management and treatment and more besides, but this internationally acknowledged expert is unafraid to remind us how much yet remains unknown, uncertain. She provides clarity, information and hope – but never false hope.


In the book, Professor Regan draws on her extensive experience at St Mary’s Hospital in London, together with research from across the world, to remove much of the mystery, fear and confusion surrounding pregnancy loss. She explains the often unexplained, encouraging the reader to learn more about the processes of conception and pregnancy as a tool to understanding what happens when things go wrong. She examines both popular myths and diverse medical opinion, explaining her own conclusions and practice. Types of loss, causes and treatments are set out clearly and medical terminology interpreted.


Along with the important and detailed information, the reader will find understanding and empathy. Professor Regan sees at close hand patients’ pain, anxiety, grief, anger and sometimes despair. She also sees their hope and determination, whether that results in them trying again, taking part in research trials or making the decision to stop trying and find another way forward.


Above all, what shines through these pages is Professor Regan’s passion both for driving research and for sharing the knowledge gained with as wide an audience as possible. With the publication of this new edition of her much-recommended book, we all benefit.


Ruth Bender Atik


National Director of the Miscarriage Association





FOREWORD TO THE THIRD EDITION



Miscarriage is a shattering experience for most women and it is very often an unexpected event. Typically, it occurs early in gestation, just as the woman is celebrating the news of her pregnancy. Sadly, this unwelcome outcome is extremely common.


For far too long health professionals have given insufficient scientific attention to this important problem and the resources to address the causes and solutions have been woefully lacking. Added to which most miscarriage sufferers have received very little in terms of emotional support and insufficient information on their condition. These realities have led to many well-meaning recommendations, with very little evidence base and are often based on personal opinions and not on the results of well-designed scientific studies. At the same time, there is an understandable tendency for the patient to blame herself or her partner for the pregnancy loss. Yet rarely do lifestyle habits or exposures provide a robust explanation.


Fortunately, considerable knowledge has been gained in this field since the last edition of Miscarriage: What Every Woman Needs To Know was published in 2001. The readers are provided with a welcome cutting-edge volume from Professor Lesley Regan based on her considerable practical experience as a clinician. It is unusual to have a medical problem like miscarriage and its treatments addressed by an international authority who has not only performed the sentinel studies underpinning investigation and treatment, but has for decades provided the frontline care for patients experiencing miscarriages.


A great strength of this volume is that it covers literally all of the many explanations for miscarriages proposed – and as the reader will discover – there are many. We are told just which ‘causes’ are valid and for which there are recommended and efficacious treatments. Distress over lack of an explanation is understandable; however, undergoing treatment lacking a scientific basis is fruitless, as well as delaying identification of warranted treatment.  


We should be grateful for Professor Regan and her colleagues for updating this volume. Professor Regan shows her practicality and passion for communicating her knowledge and experience to other healthcare providers, the patients attending her own clinic at St Mary’s and the general public. Her contributions to the field of miscarriage have had a global impact, benefiting women across the world and emphasising the importance of them receiving high-quality evidence-based care and access to their reproductive rights. She is the 2016–19 president of the Royal College Obstetricians and Gynaecologists, the first female president in over 65 years and only the second in history. She is recipient of many prestigious awards and honorary international fellowships. In 2017 she was elected as one of the very rare foreign associates to the United States National Academy of Medicine.


In short, the reader of this third edition of Miscarriage: What Every Woman Needs To Know should expect much and will not be disappointed, since much is delivered.


Professor Joe Leigh Simpson


President of the International Federation of Fertility Societies





PREFACE TO THE THIRD EDITION



Why do we need a third edition of this book?


The answer is simple and also very exciting. Since the last edition was published, some very important advances have been made into our understanding of the causes of miscarriage. Armed with this new knowledge we have been able to develop new investigative tests that are helping us to identify a further group of women with previously unexplained miscarriages. It will only be a short time before these women can also be offered treatments that will help them achieve their goal – a live take-home baby.


There are too many examples of the progress that has been made to mention them all in this brief introduction, but I think you will be heartened to hear that every chapter of this book has needed amending to reflect our improved knowledge and understanding. Technical advances in molecular biology mean that we are now better able to identify genetic abnormalities in the embryo or fetus. Advances in fertility therapy have provided more couples with the possibility of conceiving and maintaining their pregnancy. Indeed, entirely new sections on implantation and uterine receptivity and the role that inflammatory responses make in establishing an early pregnancy are now included. These are accompan-ied by much clearer explanations of the complex interplay that occurs in early pregnancy between our immune systems and haemostatic or blood-clotting pathways.


The realisation that so much of what goes on in our bodies is determined by microbes or bugs has allowed us to appreciate that infective organisms not only cause diseases but they also play a key role in maintaining our health and, in particular, our reproductive health. It will not be long before we are able to offer women an accurate prediction of the outcome of her pregnancy and alert us to the potential complications that may occur, by studying her personal profile or microbiome in easily accessible body fluids. Indeed, in some cases we will soon be able to intervene and offer preventative treatments for miscarriage.


The other reason for this third edition is that my patients keep asking me for further information and updates on the medical advances that they hear and read about in the media and the outcome of the research projects that they have contributed to. They quiz me (and so they should!) about the details and want to ensure that they have the most up-to-date information. Over the last few years the type of questions that my patients ask about have changed quite considerably. I welcome this change and I am sure that it reflects the fact that much medical information is now so easily available via the Internet and other sources such as social media. However, there are times when the sheer volume of information can cause confusion, leaving women desperate to know what is fact and what is not. This is where I hope that this book will provide you with the most help and reassurance.


So, in this edition I have tried to provide answers to some of these newer questions. There are further sections on maternal and paternal age, the impact that obesity has on miscarriage and our reproductive health generally, sperm quality, vitamin supplements, environmental hazards, exercise and air travel in pregnancy, the different types of immune tests and the power of the new types of molecular testing that we can now access – to name but a few. I have also provided much detail about the different types of treatments currently available and what we have learnt about their benefits and their safety profile.


Sometimes the questions cannot be answered with facts alone because they are dependent on the individual situation and the woman’s personal views and circumstances. Here I have tried to offer advice based on my previous experience or my personal opinion without being too directive. I hope that you enjoy the new edition and that it provides you with the information, reassurance and determination you need to embark on another pregnancy.





THE NEED FOR THIS BOOK



A quarter of all women who become pregnant will experience at least one miscarriage – it is the most common complication of pregnancy. The aim of this book is to take the mystery out of the subject. I want to make this difficult and confusing topic understandable to the millions of people it affects by providing clear, comprehensive, up-to-date information about the known causes and treatments of miscarriage. I hope that, by reading my book, you will be able to approach the subject without fear or confusion.


Women frequently arrive at my clinic having been shunted from one doctor to another, not fully aware of what has happened to them and what is likely to happen in the future. Some have miscarried on several occasions, yet have never been able to find out why. Others have been given different advice, diagnoses and treatments from every doctor they have consulted. Often patients who have plucked up the courage to ask questions about their miscarriages have been ignored by doctors too busy and overworked, or sometimes, regrettably, too superior to spend time explaining to them the nature of their problem. Every day I meet women who have come to believe that they will never experience the joy of a successful pregnancy, women who blame themselves for the loss of their babies.


The clinic where I work, St Mary’s Hospital in London, is the largest referral unit in Europe. We see over 800 new patients every year and continue to look after several thousand more. Few of their cases are straightforward. By their nature they have come to the clinic because of a recurring problem for which no answer or solution has been provided. I am constantly amazed and inspired by their fortitude, courage and tenacity. Some of the stories they tell are heartbreaking. As a mother, I am regularly filled with admiration and humility for their ability to put bitter disappointments behind them and their determination to carry on and reach their goal.


This book is, in part, a tribute to those patients and their partners, whose desire to bring life into this world has been unswayed by loss, and undaunted by the often perplexing advice and treatments of modern medicine.


I have set out to describe the causes and treatments of miscarriage which, from experience, I have found most easily understood by the women who attend our clinic. The emphasis is on understanding what doctors know already and what they are trying to find out. As a practising consultant gynaecologist and obstetrician who is also engaged in research, I have seen the distress and confusion that may be caused by differing medical viewpoints. Often this is simply a reflection of the clinician’s particular expertise – or even bias – and I hope that, with accurate information at your fingertips, you will be able to identify and get around this problem.


I also stress the importance of entering clinical trials. This is a positive way in which you can help yourself to understand and receive the dedicated care needed to solve your particular problem. I have found that women who join clinical trials are more likely to succeed next time – even if they are in the control group!


This book is for everyone who has a question to ask about miscarriage. I do not pretend that I know all the answers but I hope that you will feel encouraged by the knowledge that doctors and scientists all over the world are trying to find out more about this problem. Above all, this book reinforces the fact that, given time, luck and a little medical help, you are more than likely to enjoy a successful pregnancy.
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WHAT IS A MISCARRIAGE?


The readers of this book may wonder why I have chosen to devote the first chapter of a book about miscarriage to the definition of medical terms. At first glance, it must seem a very cold and clinical way to start writing about one of the most emotional topics in medicine – losing a baby. There is no doubt in my mind that miscarriage is one of the most devastating blows that nature can deliver. However, experience has taught me that clear explanations of the terminology used by doctors and nurses are very important. Many of the couples I meet in the miscarriage clinic are both distressed and confused by the words they have heard to describe their problem. I believe that once you understand the medical terminology, your miscarriage problems will become much less frightening and, most importantly, more understandable.


A miscarriage is a pregnancy which ends naturally before the baby (fetus) can possibly survive outside the mother’s womb. The medical term used to describe a baby’s potential ability to survive outside the womb is ‘viability’. Viability may be defined in terms of the gestational age of the pregnancy (the length of time since the last missed period) or the size and weight of the baby.


The reason for including two definitions of viability within the definition of miscarriage is an important one. Most babies will have reached an average size or weight which corresponds to the gestational age (measured in weeks) of pregnancy. Some babies will be smaller (weigh less) and a few babies will be larger (weigh more) than is expected by the dates from the woman’s last menstrual period. However, the weight of the baby at the time of delivery is a crucial factor in determining whether it can survive outside the womb, irrespective of how long it has been in the womb. The bigger the baby, the better the chances of survival.


Many of the women who come to my clinic are uncertain about the difference between a miscarriage and a stillbirth. Essentially, it is a difference of timing, but the terms used can make a lot of difference for the women who have had to go through the experience. Miscarriage may occur at any stage in a pregnancy from the time of the positive pregnancy test until 24 weeks of gestation. After this date, the delivery of a baby which then dies is called a stillbirth. A baby which dies in the womb after 24 weeks is called an intrauterine death. These definitions are described in more detail later in this chapter.


Early deliveries


The survival of a baby delivered very early depends upon whether the baby is healthy and upon the medical expertise (neonatal services) available to nurture the baby after it leaves the womb. Neonatal services have improved dramatically over the last twenty years in the United Kingdom. As a result, we are now able to offer the hope of survival to much younger and smaller babies, as long as they do not suffer from severe abnormal­ities at the time of their birth.


When I started my training in obstetrics and gynaecology, babies born before 28 weeks of gestation (or weighing less than 1000g) were rarely capable of surviving, despite the efforts of the neonatal doctors (paediatricians specialising in newborn babies). Nowadays, babies born between 24 and 28 weeks of gestation have a much better chance of survival, as long as they are delivered in hospitals that have special care facilities for tiny babies. This fact is so well recognised that obstetric units now operate a policy of ‘in utero transfer’ for women in established premature labour. This means that pregnant women who are considered to be at risk of premature delivery are transferred to hospitals with the appropriate neonatal facilities before they deliver. This policy ensures that every baby born very early has the best chance of survival because the neonatal doctors are on hand at the time of delivery. The treatment that the baby receives during the first 24 hours of his or her life is crucial.


Miscarriage versus abortion


I am very conscious of the fact that many of the patients I see in the miscarriage clinic have felt distressed and angry with doctors and nurses who have referred to their miscarriage as an ‘abortion’. Medical terms used by doctors are designed to be a precise way of describing the medical problem to other doctors and nurses. Unfortunately, for a patient who has suffered a miscarriage, this medical description may seem an insensitive way of describing the facts.


The words are not meant to be deliberately hurtful or insensitive. I think that most of the misunderstandings and distress stem from the fact that many people in our society use the word ‘abortion’ to describe a pregnancy that is deliberately ended. For a woman who is miscarrying a much-wanted pregnancy, hearing the word ‘abortion’ will always be distressing if she is unaware of the correct meaning of the words used.


‘Abortion’ is the correct medical word for any pregnancy that ends before its time. A spontaneous abortion is a pregnancy that ends before the baby is viable – in other words, a miscarriage. A termination of pregnancy is a pregnancy that is deliberately halted. The term ‘induced abortion’ may also be used to describe termination of pregnancy. The termination may be performed for social reasons (an unwanted pregnancy) or it may be performed for medical reasons. There are many medical reasons for performing a termination of pregnancy – to protect the life of the mother, because the baby has an abnormality which is incompatible with a healthy life, or because the baby has died in the womb – another type of miscarriage – which we refer to as an ‘intrauterine death’ or IUD.


There has been a definite move by doctors and nurses over the last ten years to manage miscarriage problems with greater sensitivity and understanding. When I first started seeing patients with a history of recurrent miscarriage, the referral letter from the general practitioner or hospital doctor almost always started with, ‘Thank you for seeing this unfortunate woman who has suffered recurrent abortions …’ I am glad to report that ‘recurrent abortion’ is rarely used now. Most referral letters now refer to ‘recurrent miscarriage’. Similarly, when I am invited to give a lecture, I no longer have to change the wording of the title from abortion to miscarriage. There have been numerous media articles in newspapers, magazines and websites about the importance of using more sensitive words when talking to a woman who has miscarried. But if you do meet a doctor or nurse who refers to your lost baby as an abortion, I suggest you explain to them, calmly and firmly, that you find the word distressing – I suspect that they will respond positively to your feelings and will also wish to apologise to you for being insensitive.


Miscarriage and stillbirth: legal definitions


The legal definition of a miscarriage in the United Kingdom at the present time is the spontaneous loss of a baby with a gestational age of 24 weeks or less. This definition (made by an amendment to an Act of Parliament in 1991) takes into account that the neonatal services currently available offer a baby born at 24 weeks the chance of survival. Before 1991, the legal definition of miscarriage (which had been in force since 1929) was the spontaneous loss of a baby with a gestational age of 28 weeks or less and corresponding to a birth weight of 1000g.


The World Health Organisation (WHO) uses a different definition of miscarriage – the loss of a baby weighing 500g or less, which corresponds to a gestational age of 20 to 22 weeks of gestation. The problem with the WHO definition is that it leaves any baby who is miscarried between 20 and 24 weeks in a sort of no-man’s land. Fortunately, the legal definition in the UK has prevented the WHO recommendations from causing confusion.


After 24 weeks of gestation, the spontaneous loss of a baby is called a stillbirth. If the baby dies in the womb but is not miscarried spontaneously, it is called an intrauterine death. The physical process of miscarriage has to be induced artificially, but the baby, when delivered, is a stillbirth and not a termination. A baby of any gestational age or birth weight who demonstrates signs of life at the delivery is defined as a liveborn infant. The death of a liveborn baby during the first seven days of life is called an early neonatal death.


Having explained some of the terminology that you are likely to come across when talking to doctors about your lost baby, the following chapters of this book are aimed at helping you to understand why the miscarriage happened and what you can do to minimise your chances of it happening again. Above all, what I want to draw the reader’s attention to is that miscarriage is very common, that doctors do not understand all the reasons why miscarriages occur and that the only way to improve this situation is to support and contribute to future research in this important field of medicine.
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THE SIZE OF THE PROBLEM


Miscarriage – the loss of a pregnancy before the baby can possibly survive – is extremely common. It has been estimated that one in four of all women suffer a miscarriage at some stage in their reproductive life. This means that miscarriage is the commonest complication of pregnancy. As you walk down the street, visit the supermarket, catch a bus or go about your work today, every fourth woman you see will have experienced a recognised miscarriage. Many women look at me in disbelief when I tell them this fact. You may have no idea that your friend or neighbour has had to cope with the problem of miscarriage until you too experience one. This is because miscarriage is still a taboo subject for many people. It is almost always accompanied by sadness and distress and it can be very difficult to discuss these feelings or to offer words of comfort to a woman who is experiencing them. I hope that this chapter will help you to understand just how common miscarriage is.


Recognising a pregnancy


I know that many women find it surprising when I tell them that doctors still do not know exactly how many pregnancies end in miscarriage. It may seem a very straightforward question, but the answer is difficult to obtain. This is because it is only possible to be accurate about the outcome of pregnancies that are recognised clinically.


By clinically recognised, I mean those pregnancies in which the patient and her doctor know that she is pregnant. This may be as a result of a pregnancy test or an early ultrasound scan. Of course, after the woman has missed a few periods and has obvious symptoms of pregnancy such as nausea, tender breasts, weight gain and tiredness, the diagnosis is much simpler. And when an ultrasound scan has visualised a pregnancy sac in the uterus, the diagnosis of pregnancy is clinically confirmed.


Gathering statistics – the problems


Doctors generally accept that 15% – or one in six of all clinically recognised pregnancies – end in miscarriage. It is useful to remember that this figure may be higher or lower depending upon how the numbers are collected. For example, if the number of miscarriages is calculated from those women who show up at an emergency department with bleeding in early pregnancy, the figure rises. On the other hand, when the number of miscarriages are counted by looking at women who are already booked into an antenatal clinic for pregnancy care, the figure will be lower, because any miscarriages that have occurred before the woman attends the antenatal clinic will be missed.


Some groups of women have a higher risk of clinically recognised miscarriage. That maternal age is one of the most important factors in establishing the size of the risk of miscarriage has been known for many years. However, it was only after a large population study carried out in Scandinavia and published in 2000, that we fully understood how significantly the age of the mother influences the risk of miscarriage. This study showed that women aged between 20 and 29 years have a miscarriage risk in the region of 12%. Between 30 and 34 years this figure rises to 15% and reaches 25% between 35 and 39 years. Alarmingly, by the age of 40 years the risk has increased to just over 50%. After the age of 45 years the risk of miscarriage exceeds 80% – a figure that many women that are attending my clinics find particularly distressing.


Unseen pregnancies


However, we now realise that a large number of pregnancies are lost at such an early stage in development that the woman has no specific symptoms and physical signs of being pregnant. These very early miscarriages are called subclinical or ‘occult’ miscarriages. The reason for using these words is that the miscarriages are occurring during the period of time between fertilisation of the egg by the sperm, the implantation of the tiny embryo into the womb lining and the clinical identification of the pregnancy. These events are usually hidden from our view (hence ‘occult’) and so it is difficult to realise that they are happening, let alone that they may go wrong.


Before we had access to the very sensitive pregnancy tests and the even more sophisticated imaging techniques that are now available, the vast majority of these very early losses went unrecognised. Indeed, for some women they still go unrecognised, but the ready availability of fertility tracking apps on websites and smart phones means that many women I see have a very clear understanding of their reproductive cycles. I can no longer say that it is usually only those women who have had problems becoming pregnant or have suffered previous miscarriages, who perform a pregnancy test before they have even missed a period and certainly well before 5 weeks have elapsed since their last period. When a pregnancy test is positive, but the menstrual period occurs a few days later, we call the pregnancy a ‘biochemical’ one. The tiny embryo has started to make some HCG (human chorionic gonadotrophin, or pregnancy hormone) which can be detected in the mother’s urine or blood, but because the embryo does not implant properly in the womb lining, the pregnancy cannot continue, and the pregnancy test becomes negative again. Some women might notice that their menstrual period has been delayed for a few days, or may detect a slightly increased blood loss. It is just as likely, however, that they consider the period to be entirely normal.


I think you will be interested to hear the results of an important study performed by a group of well-respected researchers in this field. They recruited normal fertile women who were trying to become pregnant and followed them carefully over a period of 6 months. With the help of hormonal blood tests these researchers identified the day on which the woman ovulated and, by taking repeated urine samples and measuring the level of HCG hormone, were able to pinpoint the day of implantation for each of the pregnancies that these women went on to conceive. When they analysed the outcome of these pregnancies they were able to show that in most successful pregnancies the tiny embryo implants 8 to 10 days after ovulation (which corresponds to day 22 to 24 of a normal menstrual cycle). The risk of very early miscarriage (before 6 weeks) increased dramatically when the day of implantation was delayed. For example, when implantation occurred before the ninth post-ovulatory day the early loss rate was 13%. But after day 11 the early miscarriage rate was a staggering 82%. This elegant study helps to remind us that there is a very specific window of implantation during which the endometrial (womb) lining is receptive to the tiny embryo.


Theoretically there are several reasons why pregnancies that follow the late implantation of the embryo fail to develop successfully. Unhealthy embryos may develop more slowly or the actual implantation process may be defective, resulting in later or weaker production of HCG. Whichever, it is likely that a tight window of implantation is a special human design feature which helps to ensure that damaged embryos do not progress very far.


Even if we were able to document every biochemical pregnancy that occurs, this would still not be an accurate estimate of the wastage involved in human reproduction. The fate of a fertilised egg is an unhappy one. As many as 15% of the eggs from healthy fertile women are lost before they are fertilised. A further 15% of fertilised eggs degenerate (fall apart) before they are able to implant in the womb lining. Of those embryos that do implant, at least 30% are unable to progress into a recognisable pregnancy. If we collect all these figures together, we come up with the amazing figure that 60% (nearly two-thirds) of all conceptions or potential pregnancies are lost.


Furthermore, the majority of these losses are so early that we usually do not know about them. Unless the woman is undergoing special monitoring to see whether she has become pregnant as a result of infertility treatment, we will not know how many tiny embryos fail to implant successfully in the womb lining or whether they start to implant and produce HCG pregnancy hormone but then miscarry. So when we study the number of miscarriages that occur in any population or in any group of women, it is important to start off by trying to distinguish between the separate contributions that are made by both clinical and subclinical pregnancy losses.


I hope that the reader is now in a position to realise the true size of the problem of miscarriage. Although we talk most frequently about the 15% of clinically recognised pregnancies that we actually see being miscarried, these are just the ‘tip of the iceberg’ of pregnancy losses. Underneath the surface of the water, a much larger number of pregnancies are miscarried, often without the woman or her doctor realising that she has been pregnant. Most doctors working in this field believe that 1 in 2 conceptions never develop far enough to be recognised.
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DIFFERENT TYPES OF MISCARRIAGE AND PREGNANCY LOSS


We have already seen that a miscarriage can occur at any stage in pregnancy from the time of the first missed menstrual period until 24 weeks of gestation. Not surprisingly, such a wide time span means that there are many types of miscarriage with many different causes, and many women feel confused by the variety of terms used to describe the miscarriages. The different causes are discussed in later chapters. In this chapter, we will look at the terminology used to describe the various types of miscarriage and the methods that are used to identify them.


Early miscarriage


A miscarriage is called ‘early’ if it occurs before the 13th week of pregnancy. The 13th week marks the end of the first trimester (the first three months) of pregnancy. Long before ultrasound was available, doctors were aware that the majority of miscarriages occurred in this early stage – after this date miscarriage is fairly uncommon.


Now that an early pregnancy can be so clearly visualised on the ultrasound scan, we know that most early miscarriages have occurred by eight weeks of gestation, well before the 13-week point. Many of the miscarriages which were thought to have occurred between eight and 13 weeks in the past, can now be identified as having occurred at an earlier date. The pregnancy has ended but the physical process of miscarriage and expulsion from the uterus has been delayed (see over, ‘missed miscarriage’). As we will see in this chapter, most of the terms used to describe pregnancy loss actually represent different stages in the physical process of early miscarriage.


Late miscarriage


The miscarriage is termed ‘late’ if it involves the loss of a baby of 13 weeks’ size or more. This is an important point to recognise, because in some cases of pregnancy loss, the physical process of miscarriage may not happen until the second trimester, for example at 16 weeks. Ultrasound scans are very important in these cases, because they enable the doctor to determine the size of the fetus, and hence the probable causes of the loss. Without an US scan, it is possible to mistakenly conclude that a woman has had a late miscarriage, when in actual fact her pregnancy could have been ‘lost’ at an earlier stage. The causes of late miscarriage are quite different from the causes of early miscarriage. In addition the symptoms and signs that accompany late miscarriage are usually different. For example, a late miscarriage may be heralded by ruptured membranes (breaking of the waters) which is not usually noticed in early miscarriages, and the pain experienced may resemble labour contractions because the baby being miscarried is so much larger. All cases of late miscarriage should be carefully investigated in an attempt to find an underlying cause. True late miscarriages are relatively rare. It has been estimated that only 1–2 % of pregnancies miscarry after 13 weeks of gestation.


Sporadic miscarriage


When a pregnancy miscarries due to an occasional or isolated occurrence, it is called a sporadic miscarriage. These are pregnancies that are lost because of a ‘one-off’ genetic abnormality in the baby, or because the mother has caught a severe viral infection during the early weeks of pregnancy. It is unlikely, though not impossible, that the cause of the miscarriage will recur. This is why sporadic miscarriages are sometimes referred to as bad luck or chance episodes of pregnancy loss. I always try to avoid these descriptions in the clinic because they sound so insensitive to someone who has just lost her baby.


Sporadic miscarriage is the commonest complication of pregnancy. It has been estimated that 25% of women experience a sporadic miscarriage.



Recurrent miscarriage


In contrast to sporadic miscarriage, recurrent miscarriage is uncommon, affecting no more than 1% of women. Various definitions are in use, but the one that I consider to be the most useful is the loss of three or more consecutive pregnancies. Although three miscarriages in a row can be due to bad luck or chance (as we will discuss in more detail in Chapter 6), it is also possible that an underlying cause may be responsible for the repeated miscarriages which, if identified, may be treatable (see here).


It is useful for the reader to understand that over recent years, some doctors have chosen to define recurrent miscarriage as two or more miscarriages. Indeed both the European and American Colleges of Obstetrics and Gynaecology have adopted this definition and many of the women that I hear from who have experienced two or more losses very much want to be referred to the recurrent miscarriage clinic at St Mary’s. Although there is nothing wrong with using this definition it is important to appreciate that it changes the scale of the problem of recurrent miscarriage to include not 1% but nearly 5% of all couples who are trying to achieve a live take-home baby. It also means that many of the evidence-based research studies and treatment trials become difficult to interpret meaningfully.


Threatened miscarriage


A threatened miscarriage can occur at any stage in pregnancy until 24 weeks. However, the problem is much more common during the first three months of pregnancy. The first symptoms are usually vaginal bleeding and/or mild stomach pain. On physical examination, the doctor may identify some tenderness in the lower abdomen, usually just above the pubic bone, but this is not always present. Gentle examination often reveals some blood in the vagina, but no tissues (products of pregnancy) are seen. Most importantly, the neck of the womb (cervix) remains closed and the size of the womb (uterus) is consistent with that expected from the date of the last period.


The diagnosis of threatened miscarriage is made with the help of an ultrasound scan. In very early pregnancies (before six weeks) the scan will probably only be able to visualise the presence of an intact pregnancy sac containing amniotic fluid and a small ‘fetal pole’ – a nubbin of embryo tissue which, as it grows, will become recognisable as the tiny baby. After six weeks the scan can usually show a heartbeat, particularly if a vaginal scan is performed. Sometimes the scan may show up a small blood clot at the edge of the placenta, which identifies the source of the bleeding, but more often nothing abnormal is seen.


Miscarriage is a process, not a single event, and the loss of the baby is by no means inevitable in all cases. Once bleeding has started there are several possible outcomes. The bleeding may resolve spontaneously in a few days and not recur again. The bleeding may continue, or stop and start over several days or weeks. It is only when abdominal pains follow that the process moves in the direction of inevitability. Even then, the process can still stop and the pregnancy continue safely. Threatened miscarriage is very common. It has been estimated that an episode of bleeding occurs in as many as half of all pregnancies. Happily, in the majority of cases the pregnancy continues normally, but if you notice any bleeding, you should contact your doctor straightaway.


Inevitable miscarriage


In some cases of threatened miscarriage, the process continues and unfortunately becomes what we call an ‘inevitable miscarriage’. The important difference is that the cervix starts to open or dilate. Once this happens, the miscarriage is ‘inevitable’ because the cervix cannot close up again. In these cases, the vaginal bleeding is usually accompanied by pain, caused by the opening of the cervix and the passage of the pregnancy sac, containing the baby, into the canal of the cervix. The pain is cramping in nature, which reflects the fact that the muscles of the uterus are contracting in an attempt to expel the pregnancy. The bleeding usually becomes more severe and the pregnancy sac may break, releasing the amniotic fluid or ‘waters’ surrounding the baby.


The diagnosis is obvious when a vaginal examination is performed and the cervix is found to be opening. In this situation, an ultrasound scan is not useful because even if a live baby can be visualised, the process of miscarriage cannot be halted. The inevitable miscarriage may be incomplete or complete.



Incomplete miscarriage


If some of the pregnancy tissues are retained in the uterus, the miscarriage is described as ‘incomplete’. The findings on examination depend upon when the miscarriage became inevitable. If this was recently, then the cervix may still be open and tissues seen in the cervical canal or in the vagina. If the miscarriage process became inevitable some time ago, the cervix may have started to close again. An ultrasound scan is useful if there is concern that the miscarriage is incomplete and pieces of placenta and membranes from the pregnancy sac have been left behind in the uterine cavity, which in some cases may lead to heavy bleeding. Current NICE guidance suggests that a period of conservative management should be allowed initially to allow spontaneous passage of the products. This could be anything from 1–4 weeks. If this is unsuccessful, and a scan subsequently shows that pieces of tissue remain, then it is likely that you will be advised to have the tissues removed by vacuum aspiration (MVA) using some local anaesthetic or after being given some pain relief or a mild sedative. Alternatively, you may be offered a ‘D & C’ (dilatation and curettage) or an ‘ERPC’ (evacuation of retained products of conception) to remove the tissues under a light general anaesthetic. This is a quick procedure lasting only a few minutes and your recovery will be swift.


Complete miscarriage


If the fetus and all the placental tissues are expelled spontaneously by the uterus, the miscarriage is called ‘complete’. The symptoms of this are heavy bleeding and the passing of blood clots and tissue. Some women may even be able to recognise a pregnancy sac or fetus. As soon as the uterus is empty, the bleeding usually subsides as the uterus contracts down to its normal size and the cervix closes up again. If there is any doubt that the miscarriage is truly complete, an ultrasound scan is useful to see whether any pieces of tissue have been left behind. The doctors will usually wait some time before carrying this out, because if the scan is performed too soon after the miscarriage, small blood clots in the uterus might be mistaken for tissue, but they will be passed without complication if left alone for a short while.


It is difficult to estimate the true numbers of complete early miscarriages that occur. This is because they usually do not require medical intervention and quite often people do not report them if they happen in very early pregnancy. Of course, if you have any cause for concern, you should consult your doctor – even if the pregnancy is progressing safely, being worried will do you no good.


Septic miscarriage


Any type of miscarriage that is complicated by infection is called a septic miscarriage. Fortunately, this is a rare complication these days because incomplete early miscarriages are usually dealt with proactively to prevent infection of any retained tissues. Furthermore the introduction of legal termination of pregnancy in this country greatly reduced the risk of infection, which used to be a common sequel to ‘back-street’ abortions.


However, if you have miscarried recently, and experience a recurrence of bleeding, develop a smelly discharge, a temperature or fever, or constant abdominal pain, it is likely that you have some endometritis (inflammation of the womb lining). This can be swiftly treated with antibiotics and, if necessary, the removal of retained tissues from the uterus, to prevent infection in the pelvis and the risk of secondary infertility.


There is no evidence to suggest that infection is more common after a complete late miscarriage. Because some late miscarriages may be caused by infection (see here), your doctor will look carefully for any signs of infection at the time of the miscarriage, particularly when the late miscarriage occurs after the waters around the baby have broken. In this situation, organisms normally present in the vagina can travel up into the uterus and cause inflammation of the placeta, membranes and womb lining followed by infection which is called chorioamnionitis or endometritis.


If this happens to you, make sure that you are checked for ascending infection and treated swiftly if need be.


Anembryonic miscarriage


This is the term used to describe a pregnancy which appears to consist of a pregnancy sac containing placental tissue but no embryo (fetal pole). Obviously it is only possible to make this diagnosis with accuracy after an ultrasound scan has been performed (or after a pathologist has examined the complete pregnancy sac under a microscope, which is rarely possible). Anembryonic miscarriages are one of the most common types of early miscarriage, a fact that doctors were unaware of until ultrasound was routinely available.


The old-fashioned name for anembryonic pregnancy was ‘blighted ovum’. This name reflected previous thinking that the cells required for the embryo to develop were either absent, rudimentary or grossly deformed from the beginning of the pregnancy, usually because of a major genetic abnormality in the embryo. More recent research studies suggest that the apparently empty pregnancy sacs did contain an embryo at one time, but that the embryo was reabsorbed very early in its development.


Since anembryonic miscarriage occurs at a very early stage, it is unusual for a woman to suspect that there is any problem until she has had an ultrasound scan. Having identified that the pregnancy cannot continue, the doctors may suggest you undergo an MVA or an ERPC to clean out the uterus, although some women prefer to let the tissues pass away of their own accord (see ‘Expectant management of miscarriage’, later in this chapter).


Embryonic miscarriage


An embryonic miscarriage is the term used to describe a pregnancy that fails after an embryo with an active fetal heartbeat has developed. From a practical point of view this means that the embryo must be larger than 5mm in length when seen on the ultrasound scan, which approximates to a six-week pregnancy. The reason for this definition is that we can be confident that an embryo of six weeks’ size has developed heart activity in order to reach this size. The importance of distinguishing between embryonic and anembryonic miscarriage is that the underlying cause may be different. Embryonic miscarriage is much less common and suggests that some event has occurred to stop the progress of the pregnancy after the embryo has developed fetal heart activity. In anembryonic miscarriage, the development of the pregnancy is halted at a very early stage.



Missed miscarriage


A missed miscarriage or missed abortion are the terms used to describe the situation in which the fetus/embryo dies in the womb but no clinical signs of miscarriage follow. These words are not very helpful to the uninitiated patient and hence a scientific study group held at the Royal College of Obstetricians and Gynaecologists some years ago, recommended that the terms missed miscarriage and blighted ovum be replaced by early embryonic death or early fetal demise. It is not understood why the uterus fails to expel some failed pregnancies. In some cases women do recall a brief episode of light vaginal bleeding and sometimes mild cramping pain, which are then resolved. In retrospect, some women can then pinpoint the time at which subjective symptoms of pregnancy, such as nausea and breast tenderness, disappeared. However, this is not always the case and some women may be unaware that they are no longer pregnant. This situation, as you can imagine, can be quite distressing. ‘How could I not have realised that my baby had died?’ is a question I am asked frequently. I always try to remind the woman that there is no reason why she should have realised that her baby had died at this early stage in the pregnancy and that blaming herself is going to make a difficult situation harder for herself to deal with.


If a vaginal examination reveals that the uterus is much smaller than would be expected from the menstrual dates, then a missed miscarriage is likely. This is confirmed if the ultrasound scan demonstrates a baby of greater than six weeks’ size, with no heart activity. If the pregnancy died some time ago, the scan may also show that the fetus and membranes are being resorbed and cannot be visualised clearly. If no action is taken, the uterus will eventually expel the pregnancy or the tissues will be resorbed completely. However, some women may prefer to speed up the process and finally end the pregnancy by taking medical treatment to empty the uterus or undergo a surgical removal of the retained tissue.


Ectopic pregnancy


A pregnancy which starts to develop outside the uterine cavity is called an ectopic pregnancy. The vast majority of ectopic pregnancies occur in the fallopian tubes, but occasionally may be found on the ovary or in the abdominal cavity. The ectopic pregnancy dies because there is not enough room for the pregnancy to grow (i.e. in the wall of the fallopian tube) or because the placenta cannot implant properly (i.e. on the surface of the ovary). Although some ectopics undoubtedly ‘miscarry’ completely without complication (tubal miscarriage or abortion), there is a risk that the pregnancy might continue to grow and even rupture through the walls of the fallopian tube. This is why your doctors will take immediate action if they suspect an ectopic pregnancy.


Since an ectopic pregnancy may mimic a ‘normal’ miscarriage – that is, one which takes place in the uterus (intrauterine miscarriage) – and because prompt action is important if one should occur, a few points need mentioning here. The general symptoms of an ectopic pregnancy are the same as of early pregnancy, accompanied by a positive pregnancy test and lower abdominal pain, which almost always starts before any vaginal bleeding has occurred. This pain may become severe, suggesting that the fallopian tube is being stretched and/or internal bleeding has started. Sometimes these symptoms appear to settle down and then restart a few days later as the ectopic enlarges in size.


If you notice any of these symptoms, you should contact your doctor immediately. The first step will usually be to send you for an ultrasound scan. This will demonstrate that there is no pregnancy sac within the uterine cavity, although the lining of the uterus may be thickened. Sometimes it is possible to see fluid in the bottom of the pelvis, behind the uterus, if bleeding has already occurred. The scan may suggest that there is a poorly defined mass outside the uterus (the ectopic) but it is often very difficult to visualise the pregnancy clearly or see a fetal heartbeat. If there is any doubt about the diagnosis, the doctor may carry out a laparoscopy – which is carried out under anaesthetic, and involves the insertion of a microscopic ‘camera’ into the abdomen, just below the navel. Once a diagnosis has been made, the ectopic will be removed by surgery. Most gynaecology departments now have the facilities and expertise required to deal with an ectopic pregnancy using keyhole surgical techniques or laparoscopy, which avoids the need for an open operation. This has significant advantages to offer: less trauma to the tissues, a shorter stay in hospital and quicker long-term recovery. A laparoscopic procedure may also help to preserve your future fertility, since it usually means that there is less chance of the second fallopian tube being damaged and of adhesions developing in the pelvis at a later date after an open laparotomy procedure.


However, it may be possible to avoid surgery altogether if the ectopic is small, has not ruptured, and the HCG levels are low (less than 2000IU), by giving the woman an injection of methotrexate. This is a cytotoxic drug which destroys very actively dividing cells, such as those in the early placenta. When successful, the methotrexate causes the pregnancy to stop developing and gradually it shrivels away. However, this treatment is not always successful – we usually quote an 8% failure rate – so it is very important that any woman who is treated in this way agrees to undergo regular HCG blood tests for a few weeks to ensure that the levels have fallen satisfactorily. Longer term studies have shown that following methotrexate treatment for an ectopic pregnancy that subsequent conception rates and repeat ectopic rates are very similar to the figures achieved after keyhole surgery.


Ectopic pregnancies are quite common. In this country it is estimated that one in 80 pregnancies implants outside the uterine cavity. Although the reasons why some pregnancies are ectopic are not fully understood, it is well recognised that there are several groups of women who are at greater risk. For example, recent studies have reported that the risk of ectopic pregnancy is more than doubled in women with endometriosis from 1 in 80 to 1 in 40. Damage to the fallopian tubes caused by infection or previous abdominal surgery increases the chances of the fertilised egg implanting in the scarred portion of the tube. Hence, if you have had any infertility problems, there is an increased risk of an ectopic, since you may also have damaged tubes. For similar reasons the risk is increased if you have had a previous ectopic pregnancy or used an intrauterine contraceptive device, which can lead to low-grade infection of the uterine cavity and fallopian tubes.


It is not entirely clear to me why the incidence of ectopic pregnancy is higher in women with recurrent miscarriages. However, when we looked at the women attending the recurrent miscarriage clinic at St Mary’s Hospital, we noticed that nearly 3% of the women had experienced an ectopic pregnancy in the past, compared to the 1% incidence expected in the general population. Some recurrent miscarriage sufferers have also had problems becoming pregnant, which accounts for a certain number of cases, but this is not the whole story, since most of the fertility problems in this group of women are due to disordered ovulation, and not to damage of the uterus or fallopian tubes.


Hydatidiform moles


Hydatidiform moles are the most common type of placental tumour. There are complete moles and partial moles. Complete moles are rare in Caucasian women, occurring no more frequently than one in 1500–2000 pregnancies, although they are very much more common in women in South-East Asia. Complete moles are derived entirely from the cells of the father, due to an accident that occurs at the time of fertilisation. No embryo is present in the pregnancy sac, but the placental tissues develop rapidly in an uncontrolled fashion. On the ultrasound scan these placental cells resemble bunches of grapes because they became swollen with fluid.


Persistent bleeding and severe nausea are usually associated with the presence of these moles, and the size of the uterus is usually larger than would be expected for the menstrual dates.


The important difference between complete and partial moles is that a complete mole may develop into an invasive cancer in a small percentage of cases. Specialist treatment and follow-up is needed, which in this country is concentrated in a few specialist centres with extensive experience in the management of this rare condition.


Partial moles are much more common and usually mimic the appearance of an inevitable or incomplete miscarriage. The partial mole contains a fetus/embryo which has three sets of chromosomes instead of the usual two. The placental cells do swell and proliferate but not to the same degree as occurs in a complete mole. It can be difficult to distinguish between a partial mole and a normal miscarriage on the basis of the ultrasound findings alone. Quite often, women with partial moles experience no unusual symptoms, and the diagnosis is only made by the pathologist after removal of all the tissues from the uterus (ERPC), which emphasises the importance of always trying to send evacuated pregnancy tissues for laboratory analysis when available. Very rarely a partial mole may develop into an invasive mole, but no cases of actual cancer have ever been reported. Nonetheless, any woman who has a partial mole is carefully followed up at special hospitals with experience in managing these unusual types of early pregnancy loss.


Medical management of miscarriage


For the last 50 years the standard method of emptying the uterus after the diagnosis of a failed pregnancy has usually been surgical – involving a local or light general anaesthetic and a brief operation (either an MVA or ERPC). The successful development of medical (drug) treatments to terminate pregnancies has meant that we can now use these methods to empty the uterus for women who have suffered a miscarriage and avoid the need for a surgical procedure. In brief, the woman is first given a drug that blocks the effect of progesterone (the hormone that is essential for the continuation of pregnancy) and after 36–48 hours she then takes a second drug (a prostaglandin) that encourages the uterus to contract and expel its contents.


The success rates of this treatment were intially very varied, ranging from 13–100%. However, most units would agree that when the women are selected carefully, medical treatment will be successful in more than 85–90% of cases. It is important that the woman returns for a follow-up visit to ensure that the medical evacuation is complete. A few women will need to have a subsequent operation for heavy bleeding, or an incomplete miscarriage. This method appears to be acceptable to many women and in some cases preferable to the surgical alternative, although it must be noted here that if the pregnancy tissues need to be sent for genetic analysis the testing is less likely to be successful. Only pregnancies that have not progressed beyond nine weeks of gestation are suitable for this type of treatment and there are several contraindications to using it, such as women with heart, kidney and severe chest disease.


Expectant management of miscarriage


Over the last few years many doctors have questioned the need to surgically or medically empty the uterus after the diagnosis of a failed pregnancy. Historically, it was believed to be risky to leave the mother with retained tissues in her uterus. Junior doctors were all instructed about the potential dangers of life-threatening uterine bleeding and severe pelvic infection. However, these complications of infection and haemorrhage are actually quite common after surgical evacuation has been performed. Indeed, some experts in this field argue that infection is more common after surgical evacuation because dilating the cervix may interfere with the normal cervical barrier against infective organisms, allowing them to ascend into the uterine cavity. Further, that the curettage, or scrape, then contaminates the whole of the uterine cavity and may also increase the chances of the infection reaching the woman’s bloodstream and causing a generalised illness. Added to these potential risks are the need for an anaesthetic and the possibility of surgical complications such as perforation of the uterus during the procedure.


These issues have led many doctors to reassess the situation and reconsider the option of expectant management – and just leave the miscarried tissues to come away of their own accord. Several studies have looked at the feasibility of this and the results so far have been encouraging. Not surprisingly, the success of expectant management appears to depend on the quantity of tissue in the uterine cavity, and ultrasound measurements of the retained products are important in the assessment of which pregnancies are most suitable. Experience to date suggests that the highest success rates are achieved when the miscarriage is incomplete and that over 85–90% of these women will have an empty uterus on US scan within three days. However, the figure may be as low as 50% for women who present with a missed miscarriage. I think it is reassuring to note that although women who have chosen expectant management continue to have vaginal bleeding for a few days longer than women who have a surgical or medical evacuation, their blood counts do not appear to be lower. The extensive studies that have now been completed also suggest that there is no difference in the time taken for the woman to return to having normal menstrual periods or to become pregnant again. Current guidance from NICE encourages the use of expectant management as the large treatment trials have concluded that there is no increase in the risk of miscarriage complications for women undergoing expectant management and, most importantly, it avoids exposing the woman to any anaesthetic or surgical complications.


The role of the pathologist


Throughout this book I will keep referring to the importance of involving a pathologist in the investigation of miscarriage. Even if the quantity of miscarried tissue is very small it is always worth trying to obtain a genetic analysis and asking the histopathologist to look at the structure of the placental tissues and membranes under the microscope. The pathologist can confirm that the pregnancy was intrauterine and that no signs of an ectopic or molar pregnancy are present. It may also be possible to identify the gestational age at which the pregnancy failed which is particularly useful when US scan reports are not available. Specialist pathologists can also make an assessment of the degree of placental development and give us an idea of how well (or otherwise) the placenta was attached to the uterine lining. In some cases of infection, histology will be able to accurately determine whether the underlying infection was the cause or the consequence of the miscarriage. In women with prothrombotic disorders (see here) it may also be possible to tell whether the placenta was fibrosed (shrunken) or contains any areas of infarction due to lack of blood flow.


Even more useful is the fact that the microscope slides can be stored for many years, if required, and this is potentially very valuable for future research. The tissue samples which have been used for diagnosis go through a process of ‘fixing’ in formalin solution and are then embedded in blocks of paraffin wax. The blocks are now ready for thin slices to be cut from them and can be examined under the microscope (formalin fixed paraffin embedded (FFPE) tissue blocks). As well as being used for immediate diagnostic purposes at the time of the miscarriage, these blocks can be safely stored for many years and later used for research projects which may help to shed new light on the causes of miscarriage. For example, our understanding of how antiphospholipid antibodies might be linked to miscarriage through impairing placental implant­ation was largely determined through this type of review by my talented pathology colleagues Harold Fox and Neil Sebire.


Recent advances in laboratory techniques now mean that it is possible to extract DNA, RNA, proteins and other components from these FFPE blocks. These are very exciting developments which open the door to important discoveries into the role that genetic factors, inflammatory processes and numerous other complex pathologies play in miscarriage. For example, as new genetic mutations that give rise to disorders are identified, we will be able to go back and literally ‘probe’ the blocks to identify these molecular abnormalities.


 The role of the pathologist with an interest in pregnancy loss is a very important one. Gone are the days when all they could tell us was whether there was a pregnancy present. The new molecular techniques promise to open up another whole dimension in our understanding of the causes of early and late miscarriage.


As we will look at in more detail in Chapter 7, genetic analysis of the products of conception is usually performed only after the third successive miscarriage. Karyotyping or chromosomal analysis of the fetus in this situation will prove to be enormously valuable in establishing the cause of the miscarriage and will have an important influence on the management of the woman’s next pregnancy.



Summary


There are many different types of miscarriage, and thanks to the widespread availability of ultrasound, we now have much more knowledge about the development of the young embryo and the stages at which this process most commonly goes wrong. We now understand that the vast majority of miscarriages occur very early and well before eight weeks of gestation. Further, that when the scan identifies a fetal pole measuring more than six weeks’ size fetal heart activity must have been present before the pregnancy loss occurred. Not only can the scan identify the stage at which the pregnancy failed, it can also be used to determine the stage that an ongoing miscarriage process has reached. When vaginal bleeding occurs in early pregnancy, the scan can differentiate between a threatened, inevitable, incomplete and a complete miscarriage. In skilled hands the scan can also exclude an ectopic pregnancy. Although ultrasound will never replace the value of a skilled doctor’s examination, in early pregnancy it is the fastest and most accurate way to confirm whether the pregnancy is ongoing or has ended. Most importantly, the sight of a beating fetal heart after an episode of bleeding in pregnancy can provide a mother-to-be with more concrete reassurance than hours of verbal reassurance.


Over recent years several important follow-up studies have addressed the important question of whether surgical, medical or expectant management provides the woman who has just miscarried with the best chances of a speedy recovery and the minimum of short- and long-term complications. The advantages of each treatment option invariably depends on the type of miscarriage and the stage in the process that the miscarriage has reached when the woman seeks medical advice. For example, the MIST (Miscarriage Treatment) randomized controlled trial, showed conclusively that there was no difference in the rates of infection between expectant, medical and surgical treatment options. It did however show that expectant management was associated with a higher rate of unplanned surgical curettage at a later interval, which many of us involved in the study had expected to be the case.


I believe that we will need to continue to have all three types of treatment – expectant, medical and surgical – available in the future. However, the finding that both medical and expectant management have a valuable role to play in caring for women experiencing the most common complication of pregnancy is an important step forward and means that we no longer have to expose many young women to invasive surgical procedures. This advance also has significant implications for NHS funding by reducing the need for operating theatres and in-patient beds. The vast majority of women presenting with an early miscarriage are now cared for in an outpatient setting.





PART TWO
UNDERSTANDING THE CAUSES
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SPORADIC MISCARRIAGE


Why did I miscarry?


In the previous chapter we looked at the different types of miscarriage that can occur. We noted that sporadic miscarriage is the commonest complication of pregnancy and that as many as 25% of all women suffer a single episode of miscarriage. We also noted that recurrent miscarriage is very uncommon and only 1% of couples ever suffer this particularly distressing problem. My reason for emphasising this point again is that the factors which cause sporadic and recurrent miscarriages are different. The aim of this chapter is to look at the reasons why miscarriages occur sporadically. In later chapters of this book we will look in more detail at the reasons why miscarriage may occur repeatedly.


A sporadic pregnancy loss is often described as an isolated episode of bad luck or nature’s way of getting rid of a pregnancy that was ‘no good’. For many women this seems a poor and possibly unacceptable explanation for the distressing event that they have just suffered. It is important to understand here that often the doctors do not know why the miscarriage occurred, because there are no obvious pointers to its exact cause. Not surprisingly, a woman might assume that her miscarriage was caused by a specific event that occurred in her pregnancy but, in the majority of cases, this is impossible to prove.



Genetic abnormalities in the baby


What we do know is that a genetic abnormality in the embryo or tiny baby is the commonest cause of sporadic miscarriage. Genetic disorders which may result in sporadic miscarriage can be divided into three main headings: chromosomal abnormalities, gene defects and congenital malformations which have a genetic origin, such as spina bifida.


Chromosomes are long strands of genetic material which are housed in the nucleus of our cells. The chromosomes contain the coding for the different genes which make up an individual. There are a total of 46 chromosomes arranged into 23 pairs in each cell of the body. Each pair of chromosomes can be recognised by its size and shape and is numbered. For example, chromosome pair number 1 is the largest and chromosome pair number 22 is the smallest. Chromosomes 45 and 46 (pair 23) are the chromosomes which determine the sex of an individual. The human has over 20,000 genes in total, so each chromosome carries many genes, depending on its size. Each gene is a single unit of ‘information’ inherited from our parents, and it occupies a specific position on a given chromosome. The genes consist of numerous small segments of DNA (genetic material) which collectively provides a code for a specific characteristic or a particular cell function.


Chromosomal abnormalities


An embryo is created when an egg is successfully fertilised by a sperm. The egg and the sperm each contribute one set of 23 chromosomes from the mother or the father to the embryo. Before, during and after the process of fertilisation these two sets of chromosomes undergo a complex series of divisions and rearrangements. If one of the chromosomes is abnormal, or if during the process of dividing and rearranging, too many or too few chromosomes are left in the fertilised egg, an abnormal embryo or fetus may develop. The vast majority of these embryos miscarry at a very early stage in the pregnancy, because most chromosomal abnormalities are incompatible with life. However, a few continue through pregnancy, resulting in the birth of an abnormal baby or a baby that dies soon after birth. It is not difficult to understand why an abnormal fetus is at risk of being expelled from the uterus. It is much more difficult to explain why some abnormal fetuses fail to be expelled and how the pregnancy can continue developing,


We used to think that some 50% of all early miscarriages are caused by chromosomal abnormalities in the fetus. However, more recent studies undertaken in fertility units that are able to examine the chromosomal make up of all the embryos that a woman produces have suggested that this figure is an underestimate. Chromosome instability is extremely common in human embryos and using new array-based molecular techniques for screening cells it has been suggested that the vast majority (in the region of 80–90%) of early embryos are probably abnormal. However, it would appear that these abnormal embryos find it difficult to implant successfully, since the majority of ongoing pregnancies after 10 weeks result in the delivery of healthy liveborn babies. So it would appear that in humans there must be an important mechanism present in the mother’s uterus that helps to limit her investing in the ongoing implantation and growth of embryos that are genetically and developmentally compromised.
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