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            I really became interested in pathology during my second year at medical school. Looking through the microscope I saw medicine come alive. I wanted to understand disease and what caused it, and how these changes occurred in the patient. Pathology certainly was not a dead science in any sense. I felt I learnt most of my medicine by studying pathology. It was the basis for everything.

            

            Elaine Jaffe, Director, Laboratory of 
Pathology, Cancer Research Center at 
the National Cancer Institute, USA
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            INTRODUCTION

         
 
         I grew up in a medical family. At the time of my birth my father, a doctor of tropical medicine, was working in the southern Sudan and this is where I spent the first six years of my life. When independence came in 1956, my father left the Sudan Medical Service to join the Shell Oil Company. He moved to Borneo to run a specialist TB clinic and a general hospital serving the indigenous Dyak tribespeople, who lived in stilted long-houses on the fringes of big rivers deep in the jungles of Sarawak.
 
         My fathers was not a nine-to-five job. We lived close to where he worked; he was home frequently during the day, and my mother, two sisters and I were deeply involved in his world. I remember hearing his stories about patients and diseases at the meal table, accompanying him on ward rounds occasionally and being taken to meet particularly interesting people. There is a picture in the family album, for instance, of myself and my younger sister Julie standing at the hospital bedside of the Queen of the Dyaks. She is tiny and bird-like, and her pierced ears, weighted down with many rings, hang down to her waist.
 
         My father was not a pathologist. But in the out-of-the-way places he worked, you had to be a Jack-of-all-trades; and he relied heavily on the voluminous pathology textbooks that lined his study walls. I have abiding memories of leafing through these with a mixture of horror and fascination at the lurid photographs of tropical ailments that disfigured faces and limbs. I remember, too, a photograph among the family collection from our Sudan days of a man with elephantiasis of the scrotum, who carried his massively swollen genitals before him in a wheelbarrow.
         
 
         I might have followed in my fathers footsteps but for two things: I am squeamish about other peoples pain, and I always wanted to be a writer. But as a journalist it seemed the most natural thing in the world to focus on health and medicine. And when the opportunity came to explore this particular specialisation in depth, I was delighted.
 
         Pathology  the scientific study of disease and disease processes  has its roots in Renaissance Italy, when some doctors, curious to know what lay behind the superficial signs and symptoms of illnesses for which they treated their patients, began to cut open the bodies of those who died, to explore the internal organs. But it was only around 200 years ago, under the influence of German physician Rudolf Virchow, that pathology developed into a formal discipline and began to be taught as part of the medical school curriculum.
 
         Pathology is the cornerstone of modern medicine. It is the science that has progressively replaced the myth, magic and superstition of traditional medicine with a rational basis for the care of the sick. Pathologists are vital members of the clinical team, responsible for around 70% of all diagnoses in the UK National Health Service today. It is they who determine exactly what kind of cancer a patient is suffering from and what stage the tumour has reached; they who are responsible for recognising new diseases such as AIDS, SARS, bird flu and new variant CJD when they first appear in a population; they who identify the bacterium, virus or other organism responsible for an outbreak of infection in a community; and they who will be tasked with investigating why a seemingly healthy baby dies soon after birth.
 
          
         The great majority of their work is to do with living patients, yet the prevailing image of the pathologist  popularised by TV  is of someone working with a body pulled from a canal or a shallow grave to try to find out what happened. Its this association with the macabre that led to their being vilified and dubbed doctors of death when the storm blew up over practices at Liverpools Alder Hey and Bristol Childrens Hospitals in 2001. Then, parents of children who had died at the hospitals became aware for the first time that the small bodies they had received for burial after post-mortem were not always complete  that their childrens brains and other organs were sometimes retained for further investigation or research. This was not a secret, but neither was it always made explicit to parents, and the revelation caused a storm of outrage directed at pathologists. Paediatric pathologists, in particular, came in for abuse. Some received threatening phone calls at home; others found their children being bullied at school because of their parents profession.
 
         To a medical journalist this was a challenge: how to defuse this ugly mood and bring some understanding of the critical, but hidden, role pathologists play in all our lives. I put the idea to the BBC of a radio feature looking at what kinds of people go into pathology and what they actually do. It was readily accepted and I was asked for a two-part series for Radio 4 that was broadcast at prime-time in the evening science slot. The first programme allowed pathologists simply to talk about themselves and their work. The second focused on a patient with breast cancer, examining the role played by pathologists in the management of her case, and following them into the lab where they were studying breast tissue from surgery. Making the programmes was fascinating: this is a profession that demands engagement with some of the most profound issues of living and dying  issues that fascinate us all, even if most of us choose not to dwell on them  and I came away from interviews thoroughly stimulated and inspired. Here was a story worth telling.
         
 
         This book is a continuation of that story, and it takes a similar approach to the radio broadcasts  conversations with pathologists that explore the homes they grew up in, when and how their interest in pathology was kindled, who have been their mentors, heroes, role models, what their working lives entail, how their work on the front line of disease and death has affected their philosophy of life and how they view the prospect of their own demise. In pursuit of stories, I travelled north and south of the British Isles, zigzagged across the United States, flew to the southern tip of Africa and nipped across to Italy on a lovely spring day, to talk to pathologists in a wide range of settings and with a great diversity of personal experiences.
 
         In Edinburgh, neuropathologist James Ironside told me of the first time he saw evidence that Britains epidemic of mad cow disease was affecting humans. And he showed me under the microscope the difference between a so-called spongiform encephalopathy and Alzheimers disease, though both conditions leave holes in the brain.
 
         In London, paediatric pathologist Irene Scheimberg took me round the tangly garden of her terraced house before cooking me a Tunisian dish for lunch and telling me her life story  how she had had to flee from her native Argentina when the military junta started abducting her friends, and how she ended up doing pathology in London. Julia Polak, also from Argentina originally, talked to me in her apartment overlooking the Thames at Chelsea as seagulls screeched outside and the sound of boats chugging past drifted through the open French windows. Dame Julia, one of the longest survivors of a heart-lung transplant, was housebound that day, preparing for her biannual hospital check-up, and she talked of her brush with death and her quest today to build new organs for transplantation. In Oxford, paediatric neuropathologist Waney Squier shared her concerns about shaken baby syndrome and described the often theatrical nature of court hearings at which she has to bear expert witness over the death of a baby.
         
 
         In Cape Town, South Africa, the only deaths that are investigated more or less routinely with autopsies today are those of babies, said Helen Wainwright. Based at the famous Groote Schuur Hospital, Dr Wainwright told me that two of the biggest scourges in the community she serves in the Western Cape are AIDS and alcohol, both linked to poverty and disadvantage. In the apartheid years, workers on the wine estates received part of their wages in alcohol  the so-called tot system, whose legacy is painfully apparent today.
 
         I began my travels in the USA in Chicago, in a high-rise apartment block on the shores of Lake Michigan where I was to talk to Francisco Gonzlez-Cruss. This was a man I was particularly keen to meet, having read his delightful essays on the pathologists world in preparation for my radio programmes. Sipping the most delicate jasmine tea I have ever tasted  served to us in tiny, steaming cups by Dr Gonzlez-Crusss ChineseAmerican wife and fellow pathologist, Wei Hsueh  we talked of the often rocky road that led him from a very poor neighbourhood in Mexico City to a pathology professorship at Northwestern University Medical School and head of laboratories at Childrens Memorial Hospital, Chicago.
 
         In Boston I learnt of a lifetimes preoccupation with the fascinating conundrums of cancer from Christopher Fletcher, in his small office crammed with books and papers. And I met Kumarasen Cooper, a South African of Indian descent who told of the dreadful struggle to train as a doctor back home under the apartheid regime; of his own familys involvement in political opposition to the Nationalist government; and of his visits to his brother, incarcerated on Robben Island in a cell next to Nelson Mandela. In Washington I met Jeffery Taubenberger, head of a gleaming new high-containment laboratory for investigating lethal germs at the National Institutes of Health, whose personal research obsession has been the virus that caused the deadly Spanish flu pandemic of 1918.
         
 
         After a few more stops and a lot more talking, I ended my travels in the US with a visit to the Body Farm in Knoxville, Tennessee. I had read about this extraordinary facility, where corpses are left to rot under varying conditions so that scientists can study the processes of decomposition, and could not resist the temptation to meet the man who started it in the 1970s. Bill Bass met me at Knoxville airport and, though I had expected to speak to him at his office or home, I found myself driven straight to the Body Farm for a conducted tour, followed by a visit to the archives where all the bodies finally end up as beautifully cleaned, preserved and catalogued boxes of bones. To my surprise, having been in the presence of death only rarely, I was not in the least disturbed by the experience. In that patch of woodland overlooking the Tennessee River, where the autumn sun shone dappled light on to bodies and bones among the fallen leaves and birds hopped about in the treetops, there was an air of peacefulness, timelessness and, yes, deep respect for the dead  for the people they had been and for the contribution they were making voluntarily to science. Bill Bass, now an old man, was gentle, courteous and great fun to be with as he shared his life story.
 
         These are just a few of the fascinating characters I met. Without exception, my interviewees are people who are passionate about what they do: no one admitted to ever wishing he or she had chosen a different path in life. However, only two of my interviewees had a clear intention to go into pathology before they entered medical school; the great majority had little idea of what a pathologist did and no great pull in that direction until they chanced upon an inspiring teacher, or became transfixed by the world that unfolded under the microscope. Very many described how singularly beautiful that world is, and, by extension, how visual appreciation and visual memory are essential to success as a pathologist.
         
 
         This is one of several common themes to emerge from the conversations. Another is the intense curiosity felt by my interviewees as they trained to become doctors, to know not only what ails a patient, but how and why  to uncover the mechanisms of disease behind the diagnoses. But the popular image of the pathologist as a somewhat socially dysfunctional loner turns out to be a myth. While some people did say they were happier working behind the scenes than on the front line of clinical care, a surprising number do have direct contact with patients and families.
 
         As in every field of science and medicine, the ethical standards that underpin pathology practice are not cast in iron, but evolve in line with the ceaseless debate in societies about what is right and wrong. Thus many of the things that were acceptable 10, 20, 30 years ago are not acceptable today. As these interviews show, context, too, is important: things that are acceptable in one culture may not be so in another. Mostly, the rules change gradually and piecemeal. But sometimes a dramatic event precipitates a wholesale rethink. The Alder Hey and Bristol controversy, which drew in a wider circle of institutions, was one such event. In the UK it changed the relationship between the people and their health service in a few short months, and may well have pushed the pendulum of reform too far and too fast. A major theme to emerge from the interviews is mighty frustration among pathologists with the tangle of red tape that surrounds pathology practice almost everywhere today, and the threat this represents to existing archives and future collections of samples and specimens of human tissue that are so vital to teaching, research and advances in medicine.
         
 
         This book is essentially a collection of self-portraits, and though they share some common concerns, the people whose voices you will hear in these pages, and the stories they have chosen to tell about themselves, are all very different. For some, the emphasis is on the eventful journey to where they are now; for others, it is on the disease or research topic that has become the focus of their working lives.
 
         But why, you might wonder, should a book that deals with the science of medicine appeal to a general audience? When I was working on the radio programmes, I passed one day, on my way to an interview in Central London, the venue of the Body Worlds exhibition  the controversial show put on by German anatomist Gunther von Hagens, which gave visitors a tour of the human body preserved in lifelike manner by plastination and presented in personal and sometimes shocking ways. A handful of angry protesters wielding placards outside had failed to deter attendance, and visitors were queuing round the block. Bodies  how they work and what can go wrong with them  are quite simply fascinating to us all.
         
 
         Finally, a word about selection and editing. Only about half of the interviews undertaken for this project are featured here, simply because the conversations proved too interesting to curtail, and there was a limit to the length to which this book could run. With the subjects collaboration, the interviews here have been significantly cut down, and the text sometimes reordered, to tell a much shorter story than the original, or else to focus on a particular aspect of the whole. But what has eased the painful task of selection somewhat is the fact that the full, rich collection of conversations, each running to its original length, is to be made available in an archive for the Pathological Society. Thus readers who wish to know more about the individuals and their lives, and/or the science with which they have engaged, will be able to access their interviews on the Internet (at www.pathsoc.org) soon after the book is released.
         
 
         
         

      

      




    
         
         
 
         
            PHYSICIAN, HEAL THYSELF
 
            Julia Polak
 
            
               Director of the Tissue Engineering and Regenerative 
 Medicine Centre, Imperial College London
               

            

         
 
         Julia Polak has been at the cutting edge of medical research since the late 1960s and is one of the most cited scientists in the world. She was among the first to demonstrate the existence of a hormone system in the gut and was on the team that discovered how nitric oxide  a substance produced by exhaust fumes and the magic molecule in Viagra  is made in cells throughout our bodies and governs a wealth of vital biological processes. In 1995 she was doing research into a rare lung condition, when she herself collapsed with the disease and had to have a heart-lung transplant to save her life. Later she presented her own case at a medical meeting at Hammersmith Hospital, and says of her lungs, They were lovely in terms of pathology  [But] it was an extreme case of pulmonary hypertension, and I couldnt imagine how I had managed to breathe!
 
         Dame Julia is one of the longest survivors of a heart-lung transplant in the UK, and the experience changed her life course. She switched to the newly emerging science of tissue engineering and regenerative medicine, which aims to find new ways of repairing damaged organs using patients own stem cells, and will eventually replace the need for donor transplants.
 
          
         Dame Julia grew up in Argentina, to where her Jewish grandparents had emigrated from Eastern Europe to escape persecution. She and her husband Daniel Catovsky, a haematologist, came to the UK in 1967 for a years postgraduate study and never went back. The science in Britain was exciting and back home their own families were being persecuted by the military junta.
 
         [image: alt]
         
 
         
            What was your first experience of seeing a dead body?
            

         
 
         It was more or less when I started pathology. As a student I had to clean the pieces for the museum, and there were bits in formalin that I had to take out and in. I remember I had to come in very early one morning to the post-mortem room  it was a very cold morning, and when I reached into the bucket a hand clasped my hand. [laughs]
         
  
         
            And how did you react?

         
 
         With disgust! I ran out of the room.
  
         
            But you psyched yourself up and went back in?

         
 
         It wasnt really a crisis. Im not that kind of person. I remember after my transplant, people said: Youll need psychotherapy, some support. But Im not the reflective sort.
 
         
            When you chose pathology, was it the disease mechanisms that most fascinated you or were you focused on the patient and the patients family?
            

         
 
         The why of diseases is what interested me. I was interested more in understanding the mechanisms of disease and the science than curing patients. I mean, to such a degree that when they took my diseased lungs for research purposes at the Hammersmith, people asked, How could you look at your diseased lungs? But you dont think That was part of me, you look at the science behind it.
         
 
         
            So tell me about your operation. How did you come to realise you needed a transplant?
            

         
 
         Its a long story  Id probably had the disease all my life, but nobody realised. I was becoming more and more breathless and people said, Its asthma. But I had a very rare disease called pulmonary hypertension  high blood pressure in the lungs  where the incidence is one in a million. It was only diagnosed when I collapsed at the Hammersmith. I was in heart failure and it was terminal. But until then, no one had considered it.
  
         
            How long had you been experiencing breathlessness?
            

         
  
         All my life. I had probably had pulmonary hypertension all the time, although it was probably a very mild form until it suddenly deteriorated. I had my three children, and I was flying everywhere, giving lectures all over the world  But it wasnt comfortable, and at the end I couldnt even walk.
  
         
            And did you ever suspect thats what it might be?
            

         
  
         I didnt suspect pulmonary hypertension. I thought it was something more than asthma, but I couldnt tell.
 
         
            But youd been studying pulmonary hypertension, hadnt you? Why did it not occur to you?
            

         
 
         I suppose I thought, It doesnt happen to me. It could be denial; I cant tell. Im not a very good psychologist.
  
         
            So what exactly happened?
            

         
  
          
         Well, I collapsed. That was in April 1995, and my transplant was on 17 July. I was 56 years old. When they got me to hospital they were shocked, obviously, because they went out of my room to talk, and I suppose they were discussing how to break the news. I couldnt understand why theyd gone outside. And then when they said, You have pulmonary hypertension, I demanded: But why? I was so angry I wanted to hit someone! They said, We dont know why. But we have to move you to the ward. I said, No, no, Im going home. Get my clothes. They said, No, youre staying. And then they called my husband Danny. He was shocked and didnt understand at first. And then they told him, Shes seriously ill. They put me on a drip and oxygen and all that. Then an expert from the Hammersmith, Celia Oakley, made a diagnosis. That was April, early May. They started treating me with something, but it didnt do any good; I was terminal, so I was deteriorating fast.
         
  
         
            Were you in hospital all the time?
            

         
  
         I was in hospital only for two weeks at first. They sent me home, but I collapsed there again so I went back, and then at a certain point Sir Magdi Yacoub, the famous transplant surgeon, appeared. I was carrying out research projects with him at the time, and I said, Why are you here? He said, Its a social visit. [laughs]
         
  
         
            So they were keeping you in the dark? 
            

         
  
         Actually, they were in the dark themselves; they just couldnt believe what they were seeing.
  
         
            And they thought you werent going to survive?
            

         
  
         No. But when they put the possibility of a transplant to us, we didnt want to accept it. Remember, this was 13 years ago; its not the same as today. They didnt do so well in the early days, heart and lung transplants. I was in the bed, Danny was by my bedside, and one of my colleagues at the Hammersmith walked in. He had nothing to do with my case, but he knew we were resisting making a decision, and he said, in front of me, Look, shes dying. Okay, she may die during the transplant or soon after. But its the only chance she has. It was shock therapy, and at that moment we accepted. We didnt have any choice.
         
 
         
            And how did you feel, being given a death sentence like that? You say youre not a reflective person, but how did you take the news?
            

         
 
         Actually, I was too ill to react. I was too busy trying to get better and I couldnt think very well. They said, You have to wait for a suitable donor organ, and then nobody contacted me again. The waiting was very, very hard. I was also wasting away, because I couldnt eat. It was horrendous. Then they told me, If you fit oxygen in your house  (which was a job because it was a house on several floors)  you can go home on a Saturday and come back Monday. You can go for a little rest. So I went. It was a big palaver with the oxygen machines, and they had to get me up the stairs with a wheelchair and all the oxygen  That was Saturday. Then on Monday, two oclock in the morning, the telephone rang. Everybody was so fast asleep that no one else heard it, and I had to drag myself over to the phone. I picked it up and someone said, You have to come immediately to Harefield  we have some organs.
 
         I had left all my things at the Hammersmith. Everything was there, because Id been in the hospital for months  all the cards and the flowers and the books, my nightie, shoes, make-up  everything was at the Hammersmith, but I never went back. I went to Harefield.
         
 
          
         Id worked with Sir Magdi at Harefield every week, so I knew the way. But Danny was driving, and he didnt have a clue. It was the middle of the night; my son Sebastian was in the car too, and they were both terrified. I was saying, Turn right, turn left, go straight. We must have arrived at about three or four in the morning. They asked me for authorisation to donate my heart, and apparently I signed very happily. But I dont remember any of this.
 
         
            Why did they give you a new heart as well as lungs, if your heart was good enough to give to someone else?
            

         
 
         Its a simpler operation to take the whole lot out and put in another lot. The other way means more dissection.
 
         But back to our arrival. Finally, a stretcher comes to collect me, and that was horrendous. I was frightened and sick; I was saying, Goodbye, goodbye to the family, and I really thought it was goodbye forever. Danny saw another stretcher being carried in at the same time, and he saw that I had consented to give my heart. Then when I was in intensive care after my operation, he said, Dont tell anyone, but I think that might be the man who has your heart. Later, when we were walking in the ward after wed both recovered, the man said, You saved my life; I got your heart. But he passed away about two or three months later.
 
         
            After your operation, did they offer to show you your own organs?
            

         
 
         No, not at that point. Because we were working together  the Hammersmith and Harefield teams  we had a bleep system to let us know when there were organs to collect from Harefield for our research labs. One day one of my colleagues was asked to collect a specimen of pulmonary hypertension. They all knew that I was waiting for a transplant, so he asked, Is that Julia Polak? and they said yes. So he went to collect the organs and then dissect them. Did my colleagues find it difficult working with my organs? Some did, but apparently some not.
         
 
         But afterwards I did see them, yes. Very interesting: they were lovely in terms of pathology. I presented them at the Hammersmith Hospital. They have a famous thing there called the staff rounds, where they present three cases: a clinician presents the clinical picture; if its a surgery case the surgeon will talk about how he did it; and then a pathologist presents what they found, either in post-mortem if the patient died, or from the surgery. Its a regular event. This was an anniversary of some sort; I was at home recovering and they said, Can you suggest someone? I said, You can present my case, if you like.
 
         It was a large lecture theatre, for about 1,000 people, but many people couldnt get in and had to be outside. Some people were crying  it was emotional, you know. [laughs] They sent a note round saying that I was very susceptible to infection, because it was still very early days. I didnt know about that note, but I thought, Funny, why dont people come and greet me? Now I understand: people were told not to come near. They were all going  [she mimics them all waving from their seats]
         
 
         My brother came from Argentina with his wife; Daniel was there; friends were there. Everybody was crying. For most people it was the first time theyd seen me since the transplant. It doesnt happen often, a colleague with a transplant! And, of course, Im not very big, so I was just standing there looking small. The clinician whod diagnosed my disease, Professor Oakley, presented; then Sir Magdi presented the operation; then I presented the pathology. My own lungs  Everyone was [she mimics everyone gasping]! The case was published in the BMJ [British Medical Journal] as The pathologist as patient.
         
 
         
         
  
         
            Did you yourself feel emotional at the time?
            

         
  
         Well, no; I was trying to remain strong, because I was still quite wobbly, and I was busy trying to concentrate on what I had to present. And I felt strange that people were waving at me and they were all crying. [we laugh]
         
 
         
            It is an amazing story.
            

         
 
         At these staff rounds the pathologist has to conclude. Apparently I said, This pair of disgusting lungs  It was an extreme case of pulmonary hypertension, probably the worst I have seen, and I couldnt imagine how I had managed to breathe through those lungs.
 
         
            What relationship did you have with the material when you were presenting it as a case?
            

         
 
         It was just slides. A fascinating case, but just slides. [we both laugh]
         
 
         
            But people offered you all kinds of counselling support after the operation?
            

         
 
         Well, they always do after a transplant, but I didnt take it. I did have nightmares for a while: Id get up in the night saying I couldnt breathe. Of course, I could breathe, and in the end obviously I worked it out for myself.
 
         
            You now have the reputation for being one of the longest-surviving recipients of a heart-lung transplant. What are the big risks?
            

         
  
         You can die during the operation, because at certain points you are not alive: they take out your heart and lungs and put you in an artificial heart and lung machine. You can die when they put the organs back if they dont take: you need to get the organs pumping, the new heart that has just been connected up to your own blood vessels. And then you can die  which I nearly did  when they put you in this artificial heart and lung machine because all your blood clotting is altered. I was bleeding like mad, and Sir Magdi said, She needs fresh blood. Fresh blood means not from the blood bank, so they had to bring in the soldiers from the barracks near to Harefield. They didnt have time to test for HIV or anything else. I was dying. They tested for matching, and thats all. But my lungs, the tissue, didnt match. Sir Magdi explained the situation to Danny, but at a certain point you have to decide: do we match, or do we take the chance? You might find the perfect match if you wait, but it might be too late.
         
  
         
            What do you have to do now to stay healthy?
            

         
  
         I have to take drugs to suppress the immune system, to prevent rejection of my new organs. They arent difficult to take, except that I have to take loads in the morning and loads in the evening. But the consequences of taking these drugs are not nice. You can develop malignant tumours. You can develop very serious infections because your immune system is suppressed. And some people die from what is called chronic rejection. Tomorrow is my annual check-up actually, my MOT.
  
         
            And do you get frissons of fear before your check-up?
            

         
  
         Oh yeah, Im completely neurotic. Every time I do the lung function test I hate it. My lung function is declining, and its difficult to tell if its age or just the lungs. But this is uncharted territory and you just hope  Nobody knows.
  
         
            But how do you feel in yourself?
            

         
  
          
         I feel fine. I do gym every day; I do yoga once a week, which I hate; its so painful! I work all the time; I never stop. But you dont know whats next, and nobody can tell you, because they dont know either.
 
         
            So do you feel vulnerable because your immune system is suppressed?
            

         
 
         Oh yes, very vulnerable. Its not a good idea to go in aeroplanes because of the germs circulating in the air. I do fly, but we go first class, which has a bit more distance between people. Washing hands is very important, too. And I make sure that when people come to see me they are not unwell.
 
         
            So tell me, what impact has your experience with this disease had on your career and on your life?
            

         
 
         It has completely changed both.
 
         When I got back to work after the operation, I thought I had to do something related to what happened to me, and I wanted to do more study on pulmonary hypertension. But then this new field started: tissue engineering and regenerative medicine, or stem cell research, creating lungs to overcome the lack of donor organs, etc. You could say that I would have gone into that field anyway, because I always liked to be into the exciting new areas. But it looks more glamorous to say it was as a result of my transplant. Its like the plot of a good novel 
  
         
            So you left your original field?
            

         
  
         I changed fields completely. Well, the purpose is the same  its all geared to saving human lives. And the technology is the same, but the projects are different.
 
         
            So you were a pioneer in the tissue engineering field. How would you describe your work to someone who isnt a medic?
            

         
 
          
         Well, we all have the capacity to regenerate, otherwise you would cut yourself and youd die by bleeding, but you do heal. If a baby has a cut it will not easily leave a scar, because a baby has great capacity to regenerate identical skin. But the older we get, the less able we are to repair damage well, and the more we get scars and marks. If we could regenerate really well we wouldnt get ill. If you cut off the leg of a lamprey or a frog, it regenerates very well. So the question is: what have we lost? Or what have we gained as an inhibitor of that process? And what can we learn that will enable us to get humans to repair like that?
         
 
         Smokers lung, for example, is a very common disease. The airway epithelium [lining] is destroyed because of the nicotine. Then the air sacs become enlarged, which is emphysema. Maybe we can encourage the lungs to regenerate, or we can ameliorate the condition, or stop it getting worse. There are several ways in which you could help the body to regenerate itself. You could grow a new lung in vitro [in the laboratory]. Thats not going to happen tomorrow, but there are steps in the right direction. There are clinical trials on bladders that have been produced ex vivo [outside the body]  a whole bladder. Such an organ has been transplanted into children and theyre still functioning eight years later. Its not a perfect bladder  they didnt do the ureters or the urethras  but still, it improved the condition of the children.
         
 
         
            And these started with the childs own stem cells? So its a match to the individual?
            

         
 
         Correct. But one day maybe the famous (or infamous) embryonic stem cells, which are very plastic and can become anything, could be used  if we can overcome the immunological problems caused by the fact that they dont come from the patient, and the ethical and moral concerns, etc. Umbilical cord stem cells are also becoming quite famous  Richard Branson is starting an umbilical cord blood bank. Why? Because so far it has been proven in a very limited way that umbilical cord blood contains stem cells, like the bone marrow, which are efficacious for leukaemia, but for nothing else, so far. The cells are not like pluripotent embryonic stem cells; they are more like the bone marrow  they are multipotent. So they are more restricted in their ability to generate different cell types, but they have great potential.
         
 
         Very recently it has become possible to produce pluripotent stem cells without destroying embryos. Adult cells can be taken from skin or other organs, and transfected with genes that will induce pluripotency identical to whats seen in embryonic stem cells. These are called induced pluripotent stem [IPS] cells, and they were discovered by Japanese and American researchers. With more research, it may turn out that IPS cells can be used and that could obviate the ethical issues associated with the use of embryonic stem cells.
 
         So there are several kinds of stem cells that could be useful. And the idea is: either you can have an ex vivo organ; or you could grow cells and then give them to a patient  that is, start the process of growing a new organ and then hope it will continue by itself inside the patient. Or you can kick the patient in the backside and say, Mobilise your stem cells, and those stem cells migrate to the injured site.
         
  
         
            And how would you do that?
            

         
  
         You need to create drugs that will mobilise your own stem cells. Its early days, but its done already in haematology, and probably will be done more widely in the future. So these are the three big approaches, and people are working all over the world on different strategies.
 
         But there are enormous challenges. First, there is the blocking of embryonic stem cell research. Then there are problems with taking cells from a patient  they are older cells and they may all carry the same genetic defects, so they are not marvellous. Umbilical cord cells, as I said, are ideal, but there are not enough of them. So if you want to cure smokers lung, what do you do? You need mass production, industrial-scale production, of things for clinical application. Nobody knows how to do it.
         
 
         So all those challenges need to be overcome. I dont need to tell you all this; I could say its all marvellous. Yes, thats so in a glass-half-full kind of way; we are certainly taking steps in the right direction  but my God, there are hurdles!
 
         
            But at the moment have you got proof of principle that you can regenerate a lung?
            

         
 
         No. Take my transplant, for instance. This lung belonged to another person, okay? I dont want to test it while Im alive, but suppose I die, then my lungs can be stained and they can be checked to see whether theyre being repopulated by my own cells. We did demonstrate and publish evidence that donor lungs can be repopulated by the patients own cells. So there is an attempt by the body to regenerate even a foreign lung when the lung is damaged. Obviously, there is the release of something in these damaged lungs that attracts the cells to regenerate.
 
         We are now working with experimental animals at Imperial College on a model of emphysema. We will put in umbilical cord stem cells, which are expanding, and see what happens. And if these cells do not produce any unwanted effects, and lung function improves, then we can consider going to a larger animal model and then man. So you see, the timelines of the conventional pathologist are totally different from those of research. A pathologist wants to save life now; they are aware of all the things that can be done, and they can suggest a course of action and see the result. But I might not see any of my research come to fruition in my lifetime.
         
 
         Also, we must not lose sight of the fact that many important discoveries are made in this country but are commercialised everywhere else. Like monoclonal antibodies: this country didnt make a penny from their discovery, which is typical! That could happen to us in this field too, so we have had to make sure that we protect our discoveries.
  
         
            So youve started a company?
            

         
  
         Yes. I have two different things  one is my charity and one is a company. The company is going reasonably well, but its early days.
 
         The company is fully integrated with all the discoveries at Imperial, and I am the chairman of the scientific advisory board. We have a management group who are financiers, and they understand business. And then I run the science. And thats fascinating, because the science moves from the test tube to something that could become reality. Doing research and writing papers about your discoveries is beautiful, and you become famous. But its real life thats important. In real life, you want to save lives  And to protect your discoveries, and make money to bring it back to the research.
 
         
            Tell me about your trust, your charity.
            

         
 
         When I was in hospital, and quite sick after my transplant, I was trying to collect money for the Harefield, and Sir Magdi said, No, set up your own charity, for your own research. We started collecting and we supported a lot of research students, and now Imperial College wants to establish a prize for young women, called the Dame Julia Prize. Were collecting that money to help give the young women a chance.
  
         
            Have you experienced barriers as a woman doing science?
            

         
  
          
         I am very thick skinned, so I didnt. But lots of people say there are barriers. I do strongly believe we need to nurture women, because they lack confidence. We need to discriminate in favour of them. So giving this prize will help.
 
         
            You say you are too thick skinned to have noticed any kind of sexual discrimination. Are you an ambitious person?
            

         
 
         Yes, Im driven. I am all the time organising and getting into new things. I mean, I will never be fully retired because I will always find other things I want to do.
 
         
            You obviously have an extraordinarily busy life and yet youve brought up three kids  How did you manage it?
            

         
 
         I have a good husband. And we had an amazing nanny. Danny and I had a rule that we never went away at the same time; one of us would always be here. And when the children were young, we were back home at 6 p.m. So it was a very structured life.
 
         
            Golda Meir, when she was the Israeli prime minister, once told an interviewer that as a woman with a high-flying career as well as children you just have to come to terms with the fact that you will always feel guilty about something. Do you agree?
            

         
 
         Oh yes, completely horrible! My son reminded us  Now he denies this story, but he was such a difficult person when he was a teenager. [said with an indulgent smile] He said, Im writing a play to say goodbye to school; will you come? We were so proud: the great genius writing a play, acting in it and staging it  Somebody said, I dont think you should come. And we said, What dyou mean? Of course well come  all the family! Nanny and all her family too. We were in the front row, and the story was about a disturbed child, who is disturbed because his parents are academics and flying all over the place, and he commits suicide in the middle of the stage because his parents forgot his birthday. We never forgot his birthday! We said, Were going to get out every single photo album with pictures of him blowing out candles at his birthday. And then we couldnt find the damn albums. [we both laugh]
         
 
         Its hard dealing with teenagers. I could have killed them all. [laughs] Theyre lovely now, absolutely wonderful.
         
 
         
            And what about your Argentinian family? You say your grandparents came from Eastern Europe  under what circumstances?
            

         
 
         You know, a lot of people emigrated at the turn of the century from Russia and Poland and places. I think it was just chance where they ended up. We grew up thinking of ourselves as completely Argentinian. But now we have been here much longer than we were in Argentina and the children are more English than Argentinian.
 
         My family were lovely middle-class types. A very friendly, Jewish family. My mother was very intellectual; my father was a lawyer and then a judge. They were never practising Jews, so I dont know when our Jewish faith stopped meaning anything. We know it as our roots, thats all. My husband comes from a very similar background, but not wealthy at all. His father had a great intellect.
  
         
            And how did your families fare during the dictatorships?
            

         
  
         It was very hard. Daniels brother, my brother-in-law, is one of the disappeared. It was the mid-1970s. He was taken away in front of his father. They said, If he has done nothing he will come back. He had done nothing, but he never came back. They most probably threw him in the Atlantic, and they never recovered the body. I think when he was taken away it virtually killed his father  he died some years later, but I think he died of a broken heart.
         
 
         
            Culturally, as Latin Americans, how did you find working with people here?
            

         
 
         Everything is so civilised here, and the culture I mean were spoilt here; its amazing.
 
         
            Finally, Dame Julia, what specifically are you working on at the moment?
            

         
 
         Right, the biggest challenge at the moment  There is lots of research being done all over the place on cultured cells two-dimensionally in a Petri dish. But we are three-dimensional beings, so therefore we need to learn how we can culture in three dimensions  because the cells talk to each other, and talk to the surrounding tissue.
 
         This is another area where we have strong collaboration with engineers, because we need to grow the cells in what is called a bioreactor. The best example of a bioreactor is the womb. The development of the baby in the womb is controlled by all these natural signals in the three-dimensional environment. We need to grow the cells in this kind of way, and people cant do that at the moment, so thats what the challenge is. Not mine alone, but for everyone working in this field.
 
         
            As far as youre concerned, is this the future?
            

         
  
         I think regenerative medicine  in my unbiased opinion  will rewrite the books of medicine. Of course! I mean, thats where we should be going.
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         Miguel Reyes-Mgica grew up in relative privilege in a small town in Mexico, where both his parents were doctors. As a child he would accompany his father on visits to patients in rich and poor homes, and his experiences kindled in him a strong social conscience and a desire to follow in his parents footsteps. At medical school in Mexico City he fell under the spell of Dr Ruy Prez-Tamayo, one of Latin Americas leading intellectuals. He was professor of pathology, and when I took that course in my second year I immediately knew I was going to be a pathologist. I wanted to be just like him in many respects, he says.
 
         Another big influence on his career was the earthquake of 1985 that levelled much of Mexico City and killed many of his colleagues. When the general hospital where he was about to start work was threatened with demolition, he went instead to the National Institute of Pediatrics, one of the largest and busiest paediatric hospitals in Latin America. It was a time when paediatric pathology was gaining recognition as a vital specialisation in its own right.
 
         Reyes-Mgica went to the United States in 1990 for a years research, but for personal reasons never returned to work in Mexico. He went to Yale in 1994, where, as director of the programme in paediatric and developmental pathology, his personal focus was childhood tumours and melanocytic lesions (giant pigmented birthmarks with a potential to turn malignant) in children, the latter sparked by an extraordinary case he had seen in a baby in Mexico.
         
 
         [image: alt]
         
 
         I was very close to my parents, and particularly to my father. He was more of a friend than a parent at times. He was a well-read man and, although not very religious, we would speak about life and death, and he helped me to discover my own path in medicine. At that time there were no structured programmes of specialisation in Mexico, so he was a generalist, but a very knowledgeable generalist who would take on any kind of case. My mother was more surgically oriented, so they complemented each other. Her hospital was at San Cristbal de las Casas in Chiapas, where the Zapatista Revolution started in 1990. I grew up mostly in that small town, although I was born in Mexico City.
  
         
            What sort of social environment was it?
            

         
  
         There are many indigenous people there, and the relationship between the more Spanish-looking people and the indigenous natives has never been easy. But my mother and father would see patients from all strata, from the well-off to the very poor people  frequently, you know, payments were in the form of a chicken, a bag of eggs, fruits or things like that. My father labelled me a communist when I was about 11! I guess I developed a little social conscience when I saw the differences in the standards of living.
 
         I was expelled from my high school for rebelling when I was 15, and my father put me to work with his parents, who ran some butcheries in the local market. I used to go with my grandfather to buy cattle, and we would slaughter them, and then we would do a complete post-mortem. So my first contact with cutting and looking at flesh really was there.
         
 
         
            You say post-mortem, but, I mean, butchery is a lot different, surely?
            

         
 
         Oh, a post-mortem in a human, an autopsy, is absolutely different from butchery. But it was an animal: it was muscle, it was viscera, it was handling a knife, it was knowing the different types of tissues from a macroscopic, naked eye, perspective, and recognising when something is not how you expect it to be. I recognise that experience as a very important influence on my personal development in pathology, and I can tell you that when I cut an organ, not only in autopsy but also in surgical pathology  which, by the way, is what we do most of the time; we are not death doctors  the residents usually express surprise at the way I handle the knife.
  
         
            And then you tell them, Well, I learnt on cattle!
            

         
  
         Yes, exactly. Even though I am a paediatric pathologist and usually handle smaller organs, I use a longer knife, and I can cut very thin slices without injuring myself. I am a very neat pathologist.
  
         
            So how did you not end up becoming a master butcher?! 
            

         
  
         Well, I had to go back to school. So my father and I made a deal and I went to a military school in Mexico City, where I spent a year fighting my way out of little troubles every day. After a year I left and went to a more normal high school, and then I entered medical school. But I learnt discipline in the military school, and it was a useful exercise. For a youngster from a relatively privileged family it was a good moment to realise that things can get really tough, and if you want to make it you really need self-discipline.
         
 
         Because things happened very fast in my life. First I got married, aged 18, and the same day that my first daughter was born I was accepted at medical school  in the largest university on earth, which is the National Autonomous University of Mexico. The first day of class was interesting: I was the only one with family responsibilities. I was very fortunate because I had four or five wonderful classmates, all of them very intelligent, and I became part of this group that would get together to study. I had much less time than they did, because I had to earn a living as well. The first year of medical school I was assistant to a producer of a TV programme on cultural matters, so I had to read a lot in addition to reading my medical school books. It was fun, it was a lot of work, but when you are young you can afford not to sleep much!
 
         But television started to take second place pretty fast. After the first year I realised I had to concentrate on medicine, so I looked for a position in the medical school as an assistant. They opened a competition for people that had finished some first-year courses to start teaching those courses to the following class. So I took the competition and I won two places. The competition was very tough because my class was tremendously big, about 5,000 students. They selected the best 100 students and, out of those, six won positions to teach  and thats when I discovered histology.
 
         The first histologist was a Frenchman, Franois Bichat, in the 1700s. He never used a microscope, but he described 20 different kinds of tissue just with his naked eye. He was the father of histology. When I started looking down the microscope, I discovered a different universe. Those years were very important in my life, because I had such a need to make money, to concentrate on my career, and I discovered that teaching something that was part of my own academic learning was the best combination possible. In the mornings I would teach histology, and in the afternoons learn my own subjects in medical school.
         
 
         Then I discovered several mentors, but one of them, Dr Ruy Prez-Tamayo, is the most important person in my academic life. He was professor of pathology, and when I took that course in my second year I immediately knew I was going to be a pathologist. I wanted to be just like him in many respects. Hes now in his eighties. He has shaped the discipline of pathology in Latin America, but he has also made tremendous contributions to pathology worldwide.
 
         
            You say that when you first looked down a microscope it was a different universe  what was the thrill?
            

         
 
         Well, the first time our lecturer told us, Look at these cells on the screen  they used to project these slides  I couldnt really understand it: what were cells, what were nuclei? So it was a challenge, and I like to be challenged: there were a whole lot of things I wanted to know. But then I discovered I had some ability to distinguish things under the microscope, and I liked that. It gives you immediate gratification to be able to diagnose something under the microscope, be it normal as in histology, or abnormal as in pathology. Pathology is just ordinary life in abnormal conditions, right? So when you know your normal, you are able to recognise when something is not normal, therefore pathological. And microscopy is magnificently beautiful! I still now can spend more time than I should just looking at something under the microscope because of the beauty of it.
 
         
            So Dr Prez-Tamayo was your mentor at that time? And did he take you under his wing?
            

         
 
          
         Well, I took his course and he was aware of my presence relatively fast because I asked questions and things. Every year he would select one student to go and visit his lab, and that year he invited me. This was a completely different universe again. Here it was not a matter of looking down the microscope; it was doing all kinds of strange things that scientists do in labs. He was an expert on collagen, which is the most abundant protein in our bodies. I started working with his group on extracting collagen, and trying to identify an enzyme that would degrade the protein in order to explore the biology of certain diseases such as liver cirrhosis.
 
         I spent about 18 months learning electrophoresis, protein extraction and things like that. And in the process I learnt many other little lessons in science  experimental design, and to be sceptical, never to believe the first time you see something.
 
         
            So did you decide then that the academic side of things was more beguiling to you than actually seeing patients?
            

         
 
         Well, yes, but I never gave up my intention of seeing patients, because when I started with my father I discovered I had some ability to relate to patients and their families, and I liked that experience. Even now I sometimes go to the wards and look at patients myself when I have specific questions to answer. Pathology is not only research; its not only looking at microscopes and glass slides. I never forget that behind everything we do there is a patient. So I am a doctor: I consider myself a physician with a particular subspeciality.
 
         
            After working with Dr Prez-Tamayo, how did your career develop?
            

         
 
         I continued my medical school studies. I finished the four years of basic learning and then I did one year of practice, the internship, and then one year of social service. This is when you pay back society that has been generous enough to provide you with a free medical education. I worked at the National Institute of Pediatrics in Mexico City, and because it was one of the largest and busiest paediatric hospitals in the whole of Latin America, I rapidly began to develop some knowledge of pathology, in particular paediatric pathology. After my social service year I started my residence in pathology, and the director of the programme was again Dr Prez-Tamayo, so I went back to him. I eventually went to the General Hospital of Mexico, the largest in my country, where I finished my specialist training.
         
 
         Then there was another significant event in my life, in all our lives: the big earthquake in Mexico City in 1985. I lost seven of the residents in my department, including my room-mate, in that earthquake. Together with other people, I pulled him from the rubble of the collapsed building. Forty-nine residents just in my hospital were dead  Many people died.
         
  
         
            Where were you when it happened?
            

         
  
         It happened at 7.19 a.m. on 19 September 1985. I was kissing my small son, and we both fell to the ground with the first shake. Mexico is an area with high earthquake activity, and I have many memories of my father sitting on the bed looking at his watch and counting the seconds, and my mother praying. Id had that experience many times, and I was never very scared. But I was a little surprised that this one was so strong.
 
         I was living with my three children at the time  I had separated from my wife, and I kept my children; I raised them. So I asked the nanny to take my son to kindergarten, and I took my two daughters to school. I could see people running along the streets, but I didnt see collapsed buildings  until I got to my hospital. Then I began to realise the magnitude of the problem. Two buildings within my hospital collapsed  one was the building where residents lived, the other was the gynaecology/obstetrics building where the nursery was. There were 302 people killed in my hospital alone. The official death toll varied tremendously, but probably about 20,000 people died in that earthquake.
         
 
         The army took over the hospital and the city in general, and we organised groups to identify people pulled from the rubble, and tried to help the injured. We would spend hours trying to remove rocks and material. There would be 50 or 60 people working in an area, and someone would suddenly yell, Hey, silence! and you would hear someone asking for help. There were people, including newborn babies, pulled out several days later still alive. It was a terrifying experience.
  
         
            What effect did the earthquake have on you?
            

         
  
         It changed my life in many ways. First of all I am terrified of earthquakes now; I learnt my lesson. Secondly I switched my decisions. I was going to be chief resident in the General Hospital of Mexico that year. But after the earthquake there was talk about closing the hospital because of the damage. I switched and took a job in the National Institute of Pediatrics [NIP], where Id done my social service. And instead of being a chief resident for a year, I began, in 1986, as a fully fledged junior staff pathologist in a very big hospital.
  
         
            What sort of cases were you seeing?
            

         
  
         NIP was a tertiary level centre with the ability to perform renal transplants and cardiac surgery and stuff. But also we had a very large caseload of run-of-the-mill infections, and the pathology of poverty  malnutrition, tremendously advanced cancers, all kinds of things. Its a hospital that covers the full spectrum of human pathology, from zero to 18 years of age, so I was exposed to a massive amount of paediatric human pathology in the four years that I spent there.
         
 
         
            How did you manage the two things  your career and bringing up a family?
            

         
 
         Well, my ex-wife had some psychological problems. We decided to split and I kept my three children. I was in the second year of my residency training when the divorce happened, so it was tough. Usually I would take the children to school in the morning, and I would take an hour off to eat with them around 2 p.m. At 3.15 p.m. I would run back to the hospital and continue my activities, and then in the evening I would go back to the university to teach. So it was crazy: I didnt have much time to be with my children, so I had to spend what is now called quality time with them. And eating is an opportunity to exchange a lot of things; its a very important time of the day, and an educational experience for children.
  
         
            And did you remain close to them?
            

         
  
         Oh yes; they lived with me until they all left home. They are married now, and I have one granddaughter.
 
         When I divorced I met my second wife, who was a medical student. It was tough, because she came from a very conservative family that wanted her to marry someone without a lot of baggage, and I had three children, but she finally married me. After four years together in Mexico we decided to try to come for one year to the United States.
 
          
         I went to speak with Dr Prez-Tamayo and he mentioned Gonzlez-Cruss, who was a huge figure for me. He was a fantastic paediatric pathologist, a famous Mexican, and he had written Notes of an Anatomist. So it couldnt get better. Dr Prez-Tamayo wrote a letter and a week later I got a phone call from Dr Gonzlez-Cruss inviting me to visit Chicago. He said, If Dr Prez-Tamayo recommends you, youre accepted!
         
 
         
            Your intention was to come and do some learning here and then go back home?
            

         
 
         Absolutely. I never even took the United States Medical Licensing Examinations [USMLE], so I wasnt officially allowed to take part in any medical procedure because I had no credentials. I was a research associate doing projects, and I was just learning pathology on the side with Dr Gonzlez-Cruss and his team. But then things got complicated with my ex-wife and it was very difficult. I sent my children on vacation to Mexico and they were kept there against their will. Finally I recovered my children in a complicated transaction that took all my little savings. My wife was pregnant at that time, and we decided to stay in the United States and cut our ties with Mexico at that moment.
 
         Dr Gonzlez-Cruss told me, If you can take the USMLE, get your credentials in time to be appointed fellow, I will keep the position for you. I got my licence just a week before the deadline and I stayed on in Chicago as his fellow in paediatric pathology.
 
         This was already my fourth year in Chicago, and then I saw that Yale University was looking for a paediatric pathologist. That was in 1994, and I was there for fourteen years.
 
         
            Tell me about your time with Gonzlez-Cruss. You had started reading his essays before you met him, had you?
            

         
 
          
         I have read every book he has published to date. Dr Gonzlez-Cruss is a vastly cultured man. He speaks many languages. But my first impression was that he was a fantastic pathologist. Pathology is a difficult trade; you need to be special in certain ways. Its like, to do basketball you need to be tall. Well, to be a good pathologist there has to be something in your brain that allows you to orient yourself in the visual, spatial field, and he had a particular talent with that. But also massive medical information  he knew everything, and I was very impressed with that. Then I started reading his contributions to medical literature, and saw that he was able to jump from one topic to another in paediatric pathology, always as if he was an expert in that particular topic.
 
         
            In his writings Dr Gonzlez-Cruss has considered death a great deal. What are your own thoughts about death and dying?
            

         
 
         Im not a religious person, so I have tried to look at the process of death from the most scientific angle. But even so I recognise there are certain things completely beyond our scientific understanding. And I have had my own personal experiences  I dont make too much of them, but others perhaps could.
 
         I was called to do an autopsy on a baby who had a disease that required very rapid intervention in order to make the diagnosis, and to provide genetic counselling to the family. The only option was to go immediately after her death into her heart and take some parts for examination. The clinician called me before the baby died, asking, Would you be available if she dies in the night? He called me later and said, Were going to interrupt artificial life support in half an hour, okay? So I drove over in the night, and they came with the baby a few minutes after she died.
 
          
         When you die, cells are still viable in many organs, and when you stimulate certain tissues that are contractile they can develop mechanical activity. And what happened was that I was doing the autopsy with the head of the paediatric intensive care unit at my side, and when we got to the heart it started moving. The baby was dead, but the heart was sort of beating  Not really, but in a disorganised fashion there was a beat. I felt at that moment like an Aztec prince taking out the heart of a human sacrifice, if you will. And I wondered at that moment, What am I doing here, opening the heart of this little baby? Of course, that was just for a flash second, and I understood that what I was doing was very important. The diagnosis was made, and the family now knows what type of disease they might carry, and understands what to do. It was a very valuable autopsy. But the experience was very chilling.
  
         
            Is it something that has lived with you?
            

         
  
         It has. It has. You wonder  In many autopsy rooms there is a statement in Latin that says something like, This is a morgue, the place where death helps those that are still alive. And thats exactly what came to my mind  the contribution this baby was making to her family and to humankind was huge. So I see autopsy as the most exhaustive, and final, medical exam that a doctor can provide for a patient. I dont see autopsy as something horrendous and macabre.
 
         
            But it was just too close to the event of death  was that what got through your professional defences?
            

         
 
         It was too different. When you do an autopsy, usually the body has been in the refrigerator for several hours, its cold, it has changed colour and there are many familiar things. But with this little kid I saw something different. She was dressed as a baby. She was pink and warm. It is very difficult to open a body like that  and just very different.
         
 
         People can lose track of what life is all about. Frequently I see a case where the clinicians have spent weeks, or sometimes months, treating a patient. They know all the parameters  respiratory, cardiac, etc.  and they follow those and watch the curve of progress up, or down. Then finally, when the patient dies, they come to me and say, What happened? We dont understand how this patient died. And my answer on several occasions has been, Well, I cant understand how this patient lived.
         
 
         Our practice of medicine nowadays is so fragmented into different specialities and little tasks that we as doctors lose track of the patient. So they come and say to me, But this patient was doing fine. The blood pressure was this and that, the urine was so  But when I just show them the heart, the lungs, the whole thing  I mean, you can no longer recognise the human body. The baby weighs two or three times the normal weight because it has been inundated with fluids. It has seven or eight catheters in different places. It has been operated on three times What Im trying to say is that medicine is now a practice in which lots of specialists lose track of the big picture, and frequently it is only the pathologist that can try to bring all the loose ends together.
 
         There are situations in which specialists put too much trust in their results. They are not sceptical enough, and they make mistakes. A memorable occasion was when a genetics counsellor stormed into my office very upset because I had issued a report saying, Fetus without significant abnormalities after an autopsy was performed. She said, What do you mean? We saw polydactyly in the ultrasound; thats why we interrupted the pregnancy. Polydactyly is more fingers or toes than five. To interrupt a pregnancy on the basis of polydactyly may or may not be justified, but thats not the issue. The issue is that I knew the specialist was going to challenge my findings, so when I performed the autopsy I put both hands on a glass slide  they were so small that they could fit into this little space  and you could see five fingers on each hand. So I didnt open my mouth; I just took the slide and gave it to her in response to her question.
         
 
         The point is that with ultrasound  as much as it is very advanced and you can trust a lot of the results  you should never lose track of the fact that those are virtual images, and pathology has real images. This is where things stop: there is no more accurate and real exam than a pathological exam.
         
 
         
            Do you feel people are relying too much on technology, almost in order to cheat death?
            

         
 
         I recognise that if we do not apply our marvellous technology to these very sick patients, we would not be making the progress that we are making. There are voices that argue very strongly against the application of advanced technology to sustain life, to treat certain conditions in childhood or adulthood. I disagree with that because, as you know, our quality of life is much better now than it was just 20 years ago. And 50, 80 or 100 years ago, when there were no antibiotics and no anaesthesia and things like that, if the doctors of the time had not applied all their efforts to pursuing a particular question, we would never have got to this point. So I think that although the end does not justify the means, we should have the curiosity and the will to apply this marvellous knowledge. But we should do it in a respectful way.
 
         
            Tell me a bit about your own research.
            

         
 
         Well, I have been interested in a particular group of disorders that involves the development of the neural crest. The neural crests are transitory structures of the embryo that are the excess tips of the closing borders of the neural tube. The neural tube gives rise to the brain and to the spinal cord. But as the neural tube closes  because it first begins as a groove  the excess tissue remains there instead of disappearing, and it migrates to different parts of our bodies through a very complex process.
         
 
         Neural crest disorders are of different types. There are neural crest diseases that are cancer-like, or cancer. And there are neural crest disorders that are the result of an abnormal migration or survival of the cells. The bowel, for example, has a brain of its own. The peristaltic movement of the bowel is coordinated essentially by this brain in the gut, and this nervous tissue, which has many millions of neurons inside, requires for its development the migration of the neural crest into the bowel, and the proper development and survival of the cells in a coordinated fashion. If you look at it under the microscope, it looks like a little piece of brain sandwiched between layers of other tissue in the bowel.
  
         
            Thats amazing! And is there a lot of it?
            

         
  
         Yes. It continues from the oesophagus all the way down to the exit. And the proper development of this gut brain is necessary for our bowels to move. There is a childhood condition called Hirschsprungs disease, in which babies, usually, are unable to move their bowel, and become distended. And they can explode, literally, with a colon like an anaconda. Just imagine what it is like not to be able to move your bowel for five, six days. There is no peristalsis, because there is an area that is lacking these neurons in the bowel.
 
         The disease was described in 1888. It was poorly understood for the first 50 years and then it began to be unravelled by a surgeon at Boston Childrens Hospital. For the first 50 years the surgery performed on these patients was wrong  they removed a normal piece of bowel and left the abnormal piece because it looks deceptively normal. But then we began to understand that, and the biology of this disease has been unpicked over the last 15 years. I have been more active in determining how to diagnose this disorder than in trying to understand the genetic basis, because for paediatric pathologists this is a serious daily problem. Frequently a biopsy comes to your table that says, Please rule out Hirschsprungs disease, and it is very difficult to make the diagnosis, because it is based on the absence of neurons, and absence of proof doesnt mean proof of absence.
         
  
         
            And is this a common condition?
            

         
  
         It occurs in about one in 5,000. But the thing that I am more interested in is a little more uncommon. Its called neurocutaneous melanocytosis. This is a disorder of neural crest cells that produce melanin  so-called melanocytes. All the pigment in our skin, melanin, is produced by these cells, which all come from the neural crest  with the exception of those that are in the eye. Every other melanocyte in our bodies  including those in the brain  comes from the neural crest. There are babies born with abnormalities in the population of melanocytes, and they develop this condition, neurocutaneous melanocytosis, where they have extensive areas of their bodies covered by moles, or naevi. These darkly pigmented areas can cover portions so extensive that they are sometimes called bathing trunk naevi. Or they look like Dalmatians  hundreds, thousands, of little satellite lesions here and there. And the problem with those situations is that not only is the skin abnormal, but the deeper tissues are also abnormal and can develop malignant tumours, melanomas, inside those naevi. Frequently they develop a naevus inside the brain, and that can interfere with the development of other structures. They have seizures, they have hydrocephalus  dilatation of the ventricles of the brain  and frequently they die. The condition is relatively rare, though I cant give you an exact figure. One in 20,000 newborns will have a giant naevus, and some of those will be neurocutaneous melanocytosis.
         
 
         But just over 10 years ago, I came in contact with a newly developing support group of parents. They had each had a child born with a giant naevus, and the doctors had freaked out and said, Ive never seen this. I dont know what it is. Or, Its a melanoma; lets treat it like this  There was very little knowledge. So parents created this family support group. All of the members are either parents of children with these lesions, or they are patients themselves, because many people have survived 20, 50, 60 years suffering with this situation, and they are freaks. Sometimes people can hide it. But other times, half your face may be black with a tremendously disfiguring lesion.
 
         So that is where I concentrate most of my research efforts. I was doing that with my late wife  she passed away five years ago.
  
         
            What are you discovering?
            

         
  
         First of all that this is much more frequent than we used to think. People are now aware of this group and are coming forward and saying, I have one of those. I was born with this naevus. We are also discovering that its a very complex disorder in terms of genetics. We know of no twins, for example, that have this problem, so there is not an inherited basis. It does not repeat in families. There is nothing the mother did during the pregnancy that would represent a particular risk.
 
          
         So we are first eliminating a number of things. We are sure that these are real clonal lesions  by which I mean lesions that arise from a single cell that starts to reproduce and forms a clone. But we need to gather a lot more samples and make a very organised effort in our research. And when you dont have such a massive number of patients, its very difficult to gather data and get researchers interested.
  
         
            What made you particularly interested in this condition?
            

         
  
         Well, when I was a pathologist in Mexico there was a baby that came to the department of oncology, and it immediately became the patient of the month  everybody was talking about it. The baby was born with something in the genital area that was very striking  they couldnt even tell if the baby was a boy or a girl. They thought it might be a tumour that would kill the baby rapidly, so they took a biopsy. What I saw was something very strange: it reminded me of what is described in congenital naevi, and at the same time it had features of nervous tissue.
         
  
         
            Nervous tissue? From where?
            

         
  
         From the neural crest. Melanocytes, in my opinion, are really modified neurons. They are cells that become specialists in synthesising pigment, but they have these dendrites, these prolongations  they are like an octopus, literally. They have cytoplasm that is the body of the octopus and they have all these tentacles that carry the melanin and transfer it to surrounding cells.
 
         I never stopped thinking about that case. When I moved to Chicago I told Dr Gonzlez-Cruss about it and he said, in his classic reflective way, Very interesting  I have never seen a case like that. Then a couple of months later he called me up for a frozen section analysis. They were operating on a patient with a melon-sized tumour in the perineal area that was surrounded by a patch of hyper-pigmentation, like a naevus, and I remember his voice on the phone: Miguel, you remember the case you told me about from Mexico a few years ago? I think we have something very similar. Sure enough, it was identical under the microscope. So we decided to publish those two patient cases together, in the oldest pathology journal, Virchows Archive. From that point on I was hooked into the biology of melanocytic development.
         
 
         
            Dr Gonzlez-Cruss was telling me that paediatric pathology, as a specialism, is relatively new. Were you aware of that when you came into this field?
            

         
 
         Yes, I was aware. I remember that when I went to Yale, some of my colleagues were wondering, Why do we need this guy? We can do the paediatric cases. It was a fantastic department at the time, and people were very well trained and experienced in many fields  but paediatric pathology is completely different from adult pathology. Under a microscope, tissue from a child that is one day old is different from the tissue of a child that is one month old, and thats different from tissue of a one-year-old, and thats different from the tissue of an 18-year-old. In paediatrics the key is development. When you take a case to an adult pathologist, the questions he or she will ask when looking at a slide, of a tumour, for example, are essentially, Where is the lesion? How fast did it grow? How big is it? The first question a paediatric pathologist will ask is, How old is the patient?
         
 
         So yes, when I came to paediatric pathology, I think people had started to recognise the need. There had been paediatric pathologists, pioneers, but as a speciality it became more recognised around 25 years ago.
 
         
         
 
         
            Tell me, how important is your profession to you on a personal level?
            

         
 
         Well, pathology is a very important part of my life, but its not the only one  and its probably not the most important one. A friend of mine, another doctor who was with me in Chicago, said something that has remained with me. He said, You know, before I see you as a doctor, as a pathologist, I see you as a parent. And I think that is what defines me: I am a father. Three of my four children live close by, my youngest lives with me, and we all get together every other week. We drink a bottle of wine; we cook and have fun. We speak about matters, we travel together.
 
         
            That brings me to one final question: you didnt go back to Mexico?
            

         
   
         I couldnt. The rupture with my ex-wife was so difficult that when my children were kept against the law for a few days in Mexico, I realised I had to keep a distance, for their health and for their education. So even though my original plan was to be a pathologist in Mexico after some speciality training here, I couldnt. I remained here and tried to make the best of it, but I have tried to give something back to Mexico, and to Latin America.
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         Sue Black grew up in idyllic surroundings on the west coast of Scotland, where her parents managed a hotel. An incident during a dustmens strike when she was a child had a critical influence on her life and career. She watched her father beat a rat to death with a stick as it rummaged in the overflowing garbage bags behind the hotel. I could see its tail lashing, I could see its eyes, and I could hear it growling. And from that point onwards Ive had an absolute and utter morbid fear of rodents, she says. It even determined the choices she made in studying anatomy at university. Today Sue Black is one of a tiny community of forensic anthropologists in the UK. An expert at Disaster Victim Identification, she has worked for the International War Crimes Tribunal in Kosovo, the United Nations in Sierra Leone and the UK government in Iraq, and following the 2004 tsunami in Thailand.
 
         Sue Black lives with her family in Stonehaven, Aberdeenshire, and admits it is sometimes hard to balance what is often a dangerous, though compulsively fascinating, job with the responsibilities of motherhood.
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         When I went to university I had no idea what I wanted to do eventually, except that it had to be something vaguely biological. At the end of second year the only two subjects I was any real good at were anatomy and botany. I went to see both tutors, and the botanist  bless his heart  was the most boring person on earth. I thought, I cant name and draw plants for the rest of my life. I cant! Ill do anatomy. So I went into anatomy.
         
 
         The third year was dissection and I absolutely loved dissection. But in fourth year you had to do a research project, and they all involved things like lead level in the rat brain, carcinomas in the hamster pituitary and nothing could persuade me to lift a dead rodent out of a bucket. Its a complete and utter, illogical fear because of my father. So I told the tutor, Look, I cant do mice, rats, hamsters  cant do them alive or dead. And she said, Well, we can put a project together on human bone; how about that? Perfect! As long as it didnt involve a rodent, I was happy.
         
 
         So I did my honours project in the identification of human bone. Then my head of department, John Clegg, said, Weve got some money if you want to do your PhD here. So Ive fallen into it the whole way along  which is a nightmare for any school thats trying to use you as a career model!
 
         I did my PhD, and then a very dear friend of mine, Louise Scheuer, contacted me to say there was a vacancy in the department she worked in at St Thomas Hospital in London. It was a fairly aggressive interview panel, but there were two people who wanted somebody in the post who could teach anatomy. At that time there were so many people in anatomy departments who couldnt teach anatomy: they were cell biologists, biochemists, etc. The head of department then was Michael Day and his final question to me was, If I needed you to go into my dissecting room this afternoon to teach, could you do it? I said, Yes, of course I could, and that sealed it.
         
 
         So I started lecturing at St Thomas. One day Iain West, the forensic pathologist, phoned the anatomy department and said, Ive got some bones; does anybody up there know anything about bones? I was sent down, and the most miserable policeman was standing there. He looked me up and down and you could see him thinking: Slip of a girl, whats she gonna know? But we took the bones and put them in a plastic bag. Theyd been found in a rubbish tip and were suspected to be a missing person. We put the plastic bag on the radiator and left the bones there for about 10 minutes, then I opened the bag and stuck it under his nose and said, What can you smell? He said, That smells like roast lamb, and I said, Exactly. Theyre sheep bones. And he was so impressed, this policeman, that hed got it right that next time there were some bones he said, Oh, Ill have that woman from anatomy. So I just started doing more and more of the bones work around London, and then ended up doing work for the Foreign Office. It just sort of spiralled from there.
         
 
         
            And what did you learn about bones? What can you tell from bones? 
            

         
 
         When youre given a pile of bones  it might be something to do with the World Trade Center; it might be the London bombings  the first thing is: are they human or not? Its easy to tell if youve got a skull. But if its a tiny bit of bone from a finger or something 
 
         Youve got to bear in mind that with things like the World Trade Center, there were restaurants, so there was beef, pork, lamb in the remains. When the London bombs went off there were people carrying shopping  you know, they had Sainsburys chickens and things. Or there would be cats or dogs in the tunnel. So youve got to separate out: is it human or not? Once weve established it is a person, we might be asked, How long has this person been dead? Because if its more than 70 years before the current date, then its no longer a forensic case, its technically archaeological.
         
  
         
            Literally? Thats the cut-off point?
            

         
  
         Yes. Its mans three score years and ten, and if its a murder case the chances of the perpetrator still being alive are, of course, slim, so theres little technically for police to investigate. You will always get cases that wont fall neatly into that category. For example, if you find childrens remains on Saddleworth Moor, then it doesnt matter whether its 100 years from now, they will still possibly be the Moors Murders. Certain cases have a notoriety.
 
         So, is it human? How long has it been dead? And then, what more can I tell? Are you male or female? How old were you when you died? Its much easier to assign an age to a child than to an adult, because children go through a phase of quite regular growth, so that you can go into Marks & Spencer and buy a pair of trousers for a six-year-old. You cant buy them for a 42-year-old. Because growth and age are so closely related in a child, we can get very close. With a fetus, you can identify age to within weeks. With a young child its to within months, and with an older child its to within a year or so. By the time you reach puberty its to within a couple of years. But once all the growth changes have stopped, then the human body goes through a stage of maintenance, in the twenties. So if a body is in a maintenance phase we can say that person is in their twenties. But beyond the twenties  unfortunately it seems very young  everythings degenerative. And some of us will degenerate quicker than others, so it becomes very unreliable to assign an age if youre over 30.
         
 
         So, we have to assign a sex; we have to assign an age. We can then assign a height. Heights not very useful for separating people unless youre exceptionally tall or exceptionally small. Then the fourth indicator of biological identity is your race. But race is such a contentious issue, for a number of reasons. Its also a fact that we have such an admixture between the races that its very, very difficult.
 
         So thats the first thing well produce: a biological profile that says, hes male, aged between 25 and 30, 5ft 6 to 5ft 8 tall, white. Then you want to establish the personal identity. What information can you take from these remains that will separate two individuals with an identical biological profile? When it comes to DVI  Disaster Victim Identification  we have four principal means of identification: dental work, DNA, fingerprints and any unique medical condition, such as a hip replacement or a pacemaker with a unique serial number.
 
         But thats not really forensic anthropology. Dental records are the odontologist; DNA is the forensic biologist; fingerprints are the fingerprint officer, and unique medical conditions are the pathologist. What does that leave for the anthropologist? In many ways we get the scrapings at the bottom of the barrel. We know our position! That is, if you cant get identity by any other means, come back to the anthro.
 
         
            So do you generally work as a team with these other people, or are you just called in after everybody else?
            

         
 
         Depends on the situation. If were working on a deployment for DVI, we will be part of a team. If its a case where the police bring in a bone to you, then youre on your own, because basically theyve decided that pathologists cant do anything; they cant get any DNA out of it. And so its all about trying to establish biological identity.
         
 
         For example, we had a case in Scotland where a middle-aged woman went missing, and her husbands plea was that shed gone down south to support a friend who had marital difficulties. But the trouble was that this woman, every night of her life, had phoned her elderly parents at the same time, and shed stopped doing it at that point. That change in behaviour is an indication that somethings wrong. So the scene of crimes people went to the house; they found some blood in the bathroom; they found a chipped piece of her tooth in the U-bend of the bath. But that doesnt mean shes dead. She could have gone into the bathroom, tripped, cracked her chin on the bath  But they found her blood on the door of the washing machine, and in the filter they found a tiny fragment of bone no bigger than about 10mm long, maybe 4 or 5mm wide. And thats all they had. DNA showed it was this missing person. But the question was: which part of her is it? Because if its a bit of her finger she could still be alive, but if its something more critical, then were in a different story.
 
         We could identify that that tiny fragment came from the left greater wing of the sphenoid bone, which is around your temple. Thats the only place in the whole body that fragment could come from. So then you can confront her husband and say, This is a bit of her skull, and its found in the washing machine  We need an answer. He changed his plea. He said that theyd had an argument, shed run out the back door, tripped on the top step, cracked her head on the patio and died. He stated that hed picked her up, which is how her blood and bone got on his clothing, put her in the bath, which is how her blood and her tooth got in the bath, wrapped her in plastic and dropped her body in the local river. Weve never found the rest of her body. All weve ever had of this missing person is this tiny fragment of bone.
         
 
         
            And was there a conviction?
            

         
 
         Absolutely. The pathologists testimony in court stated that it couldnt have been a single blow because the bone fragment was dislodged on to his clothing, and when he put his clothes into the washing machine, thats how the bone got into the filter. He was convicted of manslaughter. So weve no idea, when we get a tiny fragment of bone  it may go absolutely nowhere, but it may lead to a conviction for manslaughter.
 
         
            When you started in this field, were there people with this kind of experience who could teach you, or have you pushed at the boundaries of knowledge as youve gone along?
            

         
   
         A bit of both. Theres always been a very good relationship between anatomy and forensic matters, but it was never a formal relationship. My PhD supervisor was interested in bone, so that was useful. And she was an exceptionally good anatomist, so we kind of learnt together and tried to keep up with the latest developments. Then when I moved to St Thomas Louise Scheuer was there, whos also an exceptionally gifted anatomist who was interested in bone. So I always had strong women around who had the kind of information I could feed off and develop. But there was no formal training; you couldnt do a degree in forensic anthropology in the UK.
         
 
         Things really changed around the end of the 1990s, when suddenly forensics became sexy and you had forensic courses being set up in universities across the country. Suddenly people were becoming teachers in forensic anthropology, whod never done a case in their lives and who were learning it one step ahead in the textbook. I have some sympathy with that because in the early stages I wasnt that much different. But within the last 10 to 15 years there has been a huge change in the professionalism of the discipline. And, of course, international and national judicial scrutiny is such that we have to know what were doing  we cant play at it any more.
         
 
         
            So did you actually set out to become a forensic anthropologist?
            

         
 
         In my heart of hearts, Im an anatomist. But the work just kept coming, and the big turning point for me was Kosovo. At that time I was working with Peter Vanezis, the forensic pathologist in Glasgow, and Peter was deployed with the British forensic team to Kosovo in 1999, very shortly after the Serbs retreated. He found himself faced with a crime scene that was an outhouse with 42 co-mingled bodies very badly decomposed: partly buried, partly burnt and partly gnawed by dogs. He said, I dont know how to do this, but I know somebody who does. So at that point forensic anthropology became a subject within UK deployment.
  
         
            And you were the first person to do it?
            

         
 
         Yup  I went out to Kosovo about a week after the main team, and it was just, you know, How the heck do you do this?
 
         
            Had you ever had anything like that?
            

         
 
         No, no. It had always been one or two little fragments at a time  a house fire, that sort of thing. But I was working alongside the Anti-Terrorist Branch, SO13, at the time, and these are hugely experienced officers. And with Peter Vanezis, whos a very experienced pathologist, we got through it all together, and sort of learnt it stage by stage. And Britain is very firmly entrenched within its forensic credentials, so absolutely everything was done to an evidential standard we knew would stand up to scrutiny.
         
 
         
            Before we explore Kosovo further, I want to hear a bit about your early life. I understand your grandmother was particularly important 
            

         
 
         That was my fathers mother, and I spent a lot of time with her. She was one of these amazing ladies who could interact with a four-year-old as easily as she could with an 18-or 50-year-old. And she always had time, which I think is the most important thing any grandparent can have, because your own parents are so busy. She was the most adorable woman, she really was. She died when I was 15. She knew she was dying of lung cancer because shed smoked a horrendous number of cigarettes throughout her life. She told me she was going to die, and I remember being very upset. But she did what is probably one of the cruellest things you can do: she said, But Ill never leave you! For the rest of your life Ill be sitting on your left shoulder to keep the devil away, and any time you need advice, youve just got to listen and youll know whats the right thing to do. [laughing]
         
 
         
            And has she been there?
            

         
 
         Oh, its the bane of my life! There are so many times Ive wanted to do something, and I find myself turning my head [looking at her shoulder] and thinking, No, she wouldnt be proud of me if I did that. And I know that when the time comes, Ill actually have to face her, so Ive got to get it right. What an awful burden to give your grandchildren! But she was a wise, pithy old lady and there was a huge hole when she died. Shes seen me through all sorts of things, you know.There have been some horrendously difficult times, but shes still there  35 years later.
         
 
         
            As a woman doing science, have you ever found yourself at a disadvantage?
            

         
 
         Never. Any time that Ive worked with the police  In Kosovo, for example  youre out there with a team of 18 men; youre the only woman; theres no toilet, so when you want a pee 18 men all have to look away. Never once has any one of them made me feel uncomfortable because Im female. They are, in many ways, more protective.
 
         One of the most disruptive things you can do for policemen is to have a young, blonde, available female on the team. You need a mother figure. They respect you for that, and theyll protect you.
 
         
            So youve found that role has fallen to you?
            

         
 
         Oh, absolutely. They want to talk about their families, about the things they see, and how they feel about it. They want to talk to someone whos not going to be a threat, and I think its a huge compliment that theyre prepared to do that, because policemen dont give personal information very easily. But theyve never, in any negative way, treated me differently because Im a woman. And coming to Dundee, being a woman hasnt made any difference whatsoever. If you can do the job and achieve the goals, then youre the same as everybody else.
 
         
            Back to Kosovo  what were the challenges?
            

         
 
         Well, the first challenge was the first site  those 42 men who had been herded into an outhouse. The gunmen had stood at the door and sprayed it with Kalashnikov fire. The chap who managed to get into the corner first was a survivor, and its important for an indictment that you have one. The gunmens accomplices stood at the windows, threw in straw, and torched the place, so that when we arrived all the bodies were huddled into one area because theyd been trying to get away. There had been six months of decomposition, so there was very little recognisable soft tissue left. Big, boiling masses of maggots is the only way to describe it. Partly burnt, and dogs had gone in and taken away bits for food.
         
 
         Our job was to document the evidence. If this is going to be an indictment site against Miloević, then the witness statement has to match up with the forensic evidence. If what the witness is saying is not borne out by the evidence, or vice versa, then thats not going to be a site thats likely to lead to conviction. So we literally had to start at the door of the building, on our knees, sifting fingertip through every piece of rubble. Once you got to what was a part of a body, or you could perhaps outline as a whole body, then you would lift it, take it away and do the post-mortem on what was left. Again, its about establishing: is this male or female? How old? How tall? Is there any clothing or documentation? And literally working your way through that room until youve cleared it  bearing in mind that there might be explosive ordnance there as well.
 
         
            I was going to say, what were the dangers?
            

         
 
         We had an explosive device left for us at that scene. You have to make things funny  its not at the expense of the deceased people, but its what keeps you going in these difficult situations. There was a tree next to the crime scene, and wed use that tree when we needed to take care of bodily functions. The first person to do that was one of the Anti-Terrorist Branch explosive ordnance officers. He came back beaming from ear to ear, and said, Ive found a device! Theyd planted a device near the tree, with a trip wire so that when we walked down the path it would go off. And he was so delighted, first because hed found something to do, but secondly because hed actually been relieving himself on to the device and he was really impressed that he could still stop peeing in mid-flow at his age!
         
 
         We had to blow up that device. And we had grenades that were placed underneath bodies with the pin removed, so that when you lifted the body the grenade would go off. Youd find razor blades, hypodermic needles in pockets, things that would inflict pain.
 
         
            And how did you deal with witnessing such horror and such obvious cruelty?
            

         
 
         Well, by that point Id probably done 10 or 15 years of forensic work. I might not have seen anything on that scale, but its the same principle. To work in forensics you need a clinical detachment, because youre there primarily to retrieve evidence. If you do become affected by it, you become inefficient in your objectivity. So you actually close down emotionally. Where it kind of breaks through is when youre really tired, when youre really hot  you know, when there are other stresses. Then sometimes it can boil over, but the majority of the time it doesnt.
 
         I think anatomists learn this gradually as theyre exposed to the human body. The first case I went to was a microlight pilot who went down off Inverbervie. He was a decapitated torso. I did that case with my supervisor. You become more and more able to cope with things that are difficult. But what you dont forget is that Post-Traumatic Stress Disorder can hit you any time. It may never hit you. It may be tomorrow, it may be a month, a year or even 10 years, so you have to be aware of it. But I can say, with my hand on my heart, Ive never had the flashbacks or the lack of sleep 
         
 
         
            In Kosovo did you have the relatives around, and does that unnerve you?
            

         
 
         We didnt on that particular occasion, because we were so close to the time when the Serbs had retreated that the refugees hadnt started coming back. But they did very quickly after that, so we soon began to get onlookers. These were the relatives, neighbours, friends, and that adds an extra dimension, because the last thing you want is to add to their grief. So you take on board the responsibilities of your own job and the added responsibility of dealing with people whove gone through things we can only imagine.
 
         Often its very humbling. They felt they had to give you something, so theyd come with a cup of coffee, or cold water, and that was almost more difficult because they were thanking you for what you were doing.
 
         But the one that will stick in my mind forever was a man who lost his entire family. A rocket-propelled grenade took out his trailer and on the trailer were his wife, his mother, his sister-in-law and their eight children. They were all literally blown apart. He retrieved as much as he could and buried them, which is a tremendously brave thing to do  To be able to go round and pick up whats left of your family, from an 18-month-old baby to your twin 14-year-old sons. And then we come along and say, Look, the UN has identified this as a potential indictment site; wed like to exhume what you buried. Are you okay with it?
 
         We dont have to get consent, because a UN indictment would override that, but its always best. He said, Yes, and he said, What I want more than anything is 11 body bags. I need to put every one of my family into the ground with a name, because its the only way God can find them. At the moment theyre all together, and I need God to find my daughter; I need God to find my wife; I need God to find my mother 
         
 
         What we brought in filled a body bag and a half. That was all we could find, so there was huge pressure. I actually sent everybody out of the mortuary for the day and said, Ive got to do this one myself, because juvenile identification is my area of expertise. So I laid out 12 sheets along the floor of the mortuary and, going through the material I had, I started to separate little bits out  You know, That cant be the five-year-old, so is it the eight-year-old or the six-year-old? By the time Id done all that, we had something that I was absolutely happy represented each of the 11 people. But there were two 14-year-old boys, and all I had of them were arms, and they were pretty much bare bone by that point. I couldnt separate them because they were both male and the same age. One of them had a Mickey Mouse vest attached to it. I said to the policeman, Go and ask the father which of his children had a Mickey Mouse vest. He came back with the name of one of the twins, and I thought: thats all we need.
 
         We gave him back 12 body bags at the end of that day  the twelfth bag was what we couldnt separate. It would be very tempting just to split that between the bags on the principle Hell never know. But thats not the point. She [meaning her grandmother on her shoulder] wont allow me to do that, because at the end of the day the man wants to be sure that in that bag is his wife; in that bag is his daughter 
         
 
         It mattered very much to him, but it also matters to the courts because they could come along and say, Right, open up that body bag. If whats in that bag doesnt equate to the named missing person youve said it is, then youre not a credible witness, and every bit of evidence youve recovered can be discounted. You cant afford to do that.
 
          
         So we gave him back 12 body bags. And it was the most humbling experience of my life to hear him say, Thank you. You think: God, for what hes been through this is the absolute least we could do.
 
         
            So are there temptations to do a little bit extra for the family, or for the police, or are the limits of your responsibility very clear?
            

         
 
         It is generally very clear. Most of the time we dont have involvement with the family, because you cant afford to be influenced by their emotion and their situation. So most of our work is in clinical isolation. And you go the full 110% on everything you do, whether its for the police, the courts, the family or whoever, it doesnt matter. But when the family element comes in, then you do end up, I think, going that extra little bit that you possibly shouldnt. But you cant not.
 
         
            In a place like that you were probably working very long hours with little sleep  how on earth do you look after yourself?
            

         
 
         If youre the only anthro on the team and you havent looked after yourself and they need an anthro, then you shut that team down. So theres a huge responsibility to look after yourself  to make sure that if you cut yourself you deal with it properly; if you get a tummy upset you deal with it properly, you drink enough water.
 
         We also have a buddy system where you take responsibility for somebody else, who equally takes responsibility for you. If you start to see erratic behaviour, then you can pull them aside and say, We need to talk. Youll do that for them, and theyll do that for you.
 
         Also, part of the role of the senior officer in charge is welfare. We didnt have that in the early stages of Kosovo, so we did work far, far too many hours. It became clear that people were going to burn out quickly, and the senior officer said, No, today were doing nothing. Were going to sleep late and eat well. You can read a book, phone home, do whatever you like, but were not working today. That becomes very important, but you cant do that in all circumstances  it depends on the nature of the deployment. If youre going in somewhere thats particularly dangerous you may have a very tight time schedule, and then you dont have the luxury of saying, Were not working today.
         
 
         
            What keeps you going?
            

         
 
         Its the detective in all of us, isnt it? Our mystery is: who was this person? And when you solve that, its a huge adrenaline rush. You think, Yup, someones got their husband back. Someones got their wife, their daughter  Ive made a difference. Even if its not going to make a difference to the courts, itll make a difference to somebody. And thats grand 
         
 
         Working in a big team in Kosovo was a bit like Big Brother. You take a bunch of people that wouldnt normally choose each other; you throw them into a really difficult situation; you throw stresses at them  lack of sleep, lack of food  you make them work together. And yep, there are times when you will shout at somebody, lose your temper, but you know youve got to live with them again, so you get over it. It can be quite an experience! But the camaraderie you develop is hugely strong. And these are the people you can talk to, because, when nobody else will understand, they do.
         
 
         The police brought some counsellors to Kosovo. And I mean, bless their hearts, they tried! But they never understood why we couldnt take them seriously. Because theyd never worked with us, they didnt know what we were doing.
         
 
         
            So is this where the buddy thing came in  they suddenly realised you needed someone who knew the situation?
            

         
 
         Yeah, absolutely. Youll sit down at night with a beer, and youll just talk. But to have a counsellor come in and say, Tell me how you feel, you think: for goodness sake, Ive been here for 12 weeks  how the hell dyou think I feel? It can be counterproductive if you havent got the right counsellors.
 
         
            In buddying each other, can you admit weakness?
            

         
 
         Oh, absolutely. We had an officer out with us one time  We had been exhuming bodies in a field. It was miles from anywhere, so we couldnt take the bodies back to the mortuary; we had to do the post-mortems on a sheet laid out in the field. This was a group of women and children that had been massacred, and they were really in a dreadful state. Wed just exhumed the body of a little girl and she was still wearing her sleep suit and her little red wellies. One of the officers made a mistake  the little girl was about the same age as one of his own, and he put his daughters face in his own mind on to this. I was working with the pathologist, and I looked up and thought: whys there a row of policemen looking at me? Then I saw that behind them was this officer who was falling apart: it was the mens way of giving him his moment of privacy and time to get over it.
 
         So I took my gloves off, took my suit down and tied it round my waist, went over and gave him a huge hug. He broke apart, and he could then talk to me afterwards. We sat and we drank beer together that evening, and by the following morning he said, Och, I shouldnt have done that. Ill never do it again, because its not my daughter. I said, No, its not, you know? So youve just got to look out for it 
         
 
         
            Going back to the beginning when you first did anatomy, how difficult did you find it? Were you ever squeamish apart from the rats?
            

         
 
         When I was at school I had a Saturday job in a butchers shop, so from the age of 13 Id dealt with cold, red meat. Ive never been squeamish about carcasses, or cutting up meat. Its natural. And to dissect a human body, to be able to look underneath the skin, is the most fascinating thing. Its a real privilege to be able to see what were like inside. Theres nothing ghoulish about it. Were all fascinated by bodies.
         
 
         
            You were the first in your family to go to university, but how much support did your mum and dad give you over the years?
            

         
 
         My mother was enormously proud. She had a scrapbook, bless her, of everything Id ever done. My father is proud too, but he can never tell you. Hes an ex-regimental sergeant major, classic Scotsman, and he finds demonstration of affection really difficult. But I know how much he cares.
 
         
            How easy is it to take off your white coat, go home and be a mum at the end of the day?
            

         
 
         Oh, easy. Its just the other side of the coin. Theres only one occasion where I made a mistake, and I made a really big mistake. I have three daughters: 23, 12 and 10. Id just come back from Iraq and had done a radio programme. I hadnt heard the final piece, but my husband had recorded it for me, and I went to listen. Grace, my middle child, said, Can I listen too, Mum? I did a quick think, and said, Thats fine. I knew it was aiming for a middle-ground audience, so youre careful about what you say. But Id forgotten that the interviewer had asked me, How do you reconcile the situations you can find yourself in and being a mum? And Id said, I believe Im getting close to the point where Im irresponsible, because my children need to know that their mothers coming home. I looked at Grace, and her eyes were filling with tears, and she said, What dyou mean you might not come home, Mum? I said, Well, I might miss the plane  You could see what she was thinking: she wasnt fooled.
         
 
         When I did the second tour in Iraq, she was the one who suffered. I phoned every night, but she suffered, and I thought: I cannot put her through that. So I turn things down. I wont go back to Iraq.
 
         
            What about your husband? How supportive is he?
            

         
 
         Weve known each other since our teens, so weve been together a very long time. We went to university together, and he studied anatomy as well, but he learnt pretty quickly that if you want a decent income you dont become an academic! So he went into business.
 
         But he understands what I do, and hes got a very good way of dealing with me. When I get home after being away hell not question me at all. Three or four days later Ill start to tell him stories, and then hell wheedle bits of information out of me. Hes a very good listener, and well sit and talk about it, but itll take a few days.
 
         
            How would you say the extraordinary things youve experienced as a forensic anthropologist have affected your outlook on life?
            

         
 
         The bottom line is that so many things dont seem important any more. I dont care if the floor doesnt get hoovered. It doesnt matter in the world if theres a scratch on the car. I care that my children get a great big hug every night before they go to bed, because youve just dealt with 20 children who will never have that again. So you go home and you hold your children tighter, theres no doubt. You value your family much, much more than you otherwise would, because you see the frailty of life. And thats whats important. The material side of things  it just doesnt matter.
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