Mary Sheppard


Mary Sheppard:
Now I'm sure you will have heard from the cardiologists today and you’ve heard from the coroner, and I think its really all aspects of sudden death and really I'm the pathologist, and as the lady in the audience mentioned about the fact the shock of knowing that her son’s heart was kept without her knowledge, well I think that’s in the past now in this modern day and age, because every case that comes to me, the family are informed that the heart has to go for an expert opinion and I'm a cardiac pathologist so I deal with the heart, and as I'm you’re aware, I'm sure painfully if you have members of your family who have died, that its cardiac disease in the young we’re dealing with, not coronary artery disease which already the cardiologist mentioned about, and I'm an expert on sudden cardiac death. Its become my research goal since the mid 90s so I'm long enough in the tooth to know an awful lot about it by dint of being there and doing the cases, when pathologists didn’t even know the entity existed.  Alright?   
Now, we are all aware, painfully because our families, its our children, our partners, rarely our parents, healthy teenagers, and my fine healthy son dropped dead at 16, died in their sleep.  We’re all painfully aware of these headlines and its throughout the world. These are from Ireland, from England, from America, its universal, this sudden death syndrome. So the people and the public are becoming aware.  Not just the families to which it has immediate and devastating impact.  And really I became aware and I became trained. I was lucky enough to meet Mike Davies who is now my mentor who tragically died I think too young - he was 62 - of cancer, who trained me in cardiac pathology because sudden death was one of his interests.  And as a result of the work done in the early 90s with him, I developed expertise in examining hearts and what it was importantly I’ll highlight, hearts were sent to him. In other words, they were removed from the body and sent. Why?  Because the local pathologist didn’t feel competent enough or felt ‘well I want someone to check what I'm looking at’, because a lot of pathologists aren’t confident of looking at the heart outside of coronary artery disease.  Coronary artery is a very common cause of sudden death, but when its not there, well pathologists are less confident in dealing with the other diseases. As we mentioned the cardiomyopathies, the anomalous coronary arteries, the myocarditis - they just don’t see enough of them to be confident of the diagnosis. So they send the heart […?...] and even we wrote a book “Practical Cardiovascular Pathology” with Mike Davies in the 90s, and these were given out, professional guidelines, to other pathologists telling them, well if you’ve a sudden death, if you walk into an autopsy room and let me show you a pathologist every day do autopsies on people who die suddenly in the street because they’re generally older people and they have coronary artery disease. But I tell pathologists, when you walk into an autopsy room and there’s a 25 year old that’s died suddenly, found dead in bed, well you deal with that utterly different to what you deal with the ischemic heart disease cases, which are routine and you would take no pathology and everything is returned to the body.  
When you get a young person dying suddenly who has been perfectly well, it’s a totally different ball game, you have to retain tissue, you have to.  I say to them, even if the family do not give consent, because a coroner is allowed to act without your consent. Well I'm 100% behind the coroner for saying those cases you have to retain tissue. You’re not doing a proper job as a pathologist, you will not be able to give the correct cause of death, so I'm adamant, but, you inform the family. The family will generally give its consent. Sometimes when they’re so bereaved they can’t think straight, they may not give consent, but they may give it a month later when its made clear to them as to why its been retained.  Particularly the heart is retained for detailed examination.

And I’ll give you…I know you’re familiar to Alison’s work, the family, Howard died playing rugby, aged 28, say 25 years ago.  Cause of death was given as floppy mitral valve.  Here, this young baby in his arms was his son, and that’s him 18 years later. Died on the rugby field, like his father, and the death was put down as ‘unascertained’ . So we’re dealing with two cases where one is floppy mitral valve and you mention that the idea of floppy mitral valve you bring up a good issue about ‘what do you mean by floppy mitral valve?’ - pathologists are not that familiar with floppy mitral valve for cause of death, so its often a little bit of change, subtle change, and some pathologists will wrongly attribute it to a death. And as a result of Alison knowing about the work I was doing his heart was sent to me, the son’s heart, via the coroner’s officer and the pathologist, and we deal with the transportation of the heart to consent, we can fast track these cases if requested by the family, and we usually ask, as I've said, for retention of the heart tissue for research and teaching and I provide a report generally within 14 days.  

I examine…this is an adult human heart, it’s the same size as your fist, right?  And its sent fixed because it doesn’t deteriorate, right?  That’s important.  And I take small pieces of tissue from the heart and I examine 20 tissue blocks, which is the paraffin blocks. You may have heard about paraffin blocks and slides. I will show you what those are. This is me at work in my department at the Royal Brompton Hospital and I importantly, I also train junior cardiac pathologists, in other words the pathologists of the future who will follow on from me, because I'm not getting any younger, alright? And here are the laboratory staff, because I don’t just do the work and look at the heart and analyse it, I have to have a whole remit of staff behind me to do the processing, the booking in, the identification.  Its not just magic that produces it.  And what we get, we look at the heart and we take blocks of tissue, small blocks of tissue from the heart, from the normal, if they’re normal, or the abnormal parts of the heart, and I take 15 to 20 blocks of tissue.  A small amount of the whole heart.  We can return the heart if requested by the family for burial, and leave the majority of the heart intact. So to reassure people then when we take these blocks, we’re not taking the whole heart, we’re taking very small, only 5% of the whole heart, but its essential for us to take all these blocks of tissue.  And these are the blocks of tissue I take. They’re put into plastic cassettes, right?  They’re dehydrated to fix them, to preserve them forever, so we have a documentary evidence that we can go back on 10 years later, 20 years later if required, but it’s a lot of tissue, these blocks of tissue. And what we do, we embed them in paraffin. Paraffin, like paraffin oil.  Its solid material and that allows us to cut tissue, to cut these slides and stain them and look under a microscope.  And these bits of tissue are small, look at it compared to a pen, they’re small pieces of tissue compared to the whole heart.  
And it really tells us, I can look at a heart and see its abnormal, as in the case in this young man I could see his heart was replaced by this yellow material here which is fatty tissue, and you already heard from the cardiologist this morning and from Doctor Sanjay Sharma about arrhythmogenic right ventricular cardiomyopathy, well this is it. Its where the heart is replaced by fatty tissue and it becomes weak and dilates, particularly the right side of the heart, whereas you mentioned there was left-sided   involvement in your member or family, do you see here where my arrow’s pointing there’s the left ventricular, and this is the left ventricle which is much thicker and more muscular than the right ventricle, but there’s fat infiltrating in this left ventricle, so in other words the right ventricle is involved, but also the left ventricle. And I can look at it macroscopically and tell its abnormal, but I would need microscopy, I would need to look down a powerful microscope, which is a very expensive piece of equipment, and I can look at these abnormal areas of heart, and this is the histology, its pink in colour, and you mightn’t be familiar, I wont really bore you with it, but these pale areas are fat, these other pinkish areas are fibrous scar tissue and these bright pink globules are the myocytes, the individual working units of the heart, and you can see a lot of these myocytes are gone, and they’re replaced by the pale pink tissue and this white tissue, a lot of the normal muscle of the heart has been destroyed irreversibly. Here its showing up as bright pink. So this boy was diagnosed with arrhythmogenic right ventricular cardiomyopathy.  Then we could go back to his father’s heart because the blocks were still there from the father’s autopsy, 18 years before.  And we could diagnose them in the father, and this was important because its an inherited disease – familial, autosomal dominant - you might hear the term which means 50% of your children have the chance of having the disease, one of every two of your children you will pass it on to. So a very high rate of passing it onto your children, and as a result her other children could be screened, Stephanie’s other children could be screened and it was eliminated - they did not have the mutation.  So for her family she could be reassured there was no risk of her other children dropping dead.

And as a result of this we also are involved in medical legal cases, because as we’ve been reading about schoolboys dying after argument and games, as Elijah Behr mentioned in the channelopathies, stress, bad news can initiate sudden death.  Stress, bullying in the school yard, people running away in a fight situation - channelopathy, sudden death can occur, so we’re often involved in medical legal cases as well - and true for coroners.

So we estimate, how many cases occur in the whole country?  We have no idea. We estimate at least 800 per year, but it could be more. Right?  And a lot of these are preceding symptoms which we have already heard about […?...] previous medical history in the family, there can be a history of sudden death, childhood deaths, unexplained accidents.  There can be previous history of dizzy spells, blackouts, you’re already very familiar from the cardiologists.  On the right hand side, it’s a little bit hazy, but its taken from the original article, but it shows that cases are misdiagnosed, looking at the Office of National Statistics and our sudden death group, some of them were labelled as epileptic; myocardial infarctions; old infarcts; sometimes cardiomyopathy, but there was no label given to the cardiomyopathy; cardiac dysrhythmias; vague dysrhythmias; even labelled one as ‘heart failure’.  In other words they are given vague labels, not specific labels, even today.  And you can look, even some are called…. sometimes they’ve given asthma as a cause of death, accidental drowning given to one, so they can be mislabelled alright? That’s important. 
So as a result of the work I was doing I met up with Alison and CRY and the families, and the families donated a large sum of money to enable me to set up the CRY Centre for Cardiac Pathology, the CCCP as we call it, and I was able to appoint a research fellow - Sophia Noroha, a secretary - Kathryn Hoult - who came from part time to full time, and I'm very grateful to CRY for giving more money to make her full time because I needed it as time went on to set up this unit at my hospital, the Royal Brompton Hospital in Chelsea.  So I was able to get space from my University, Imperial College, I wheedled a laboratory, secretarial space for computerisation etc.  In addition CRY gave me £20,000 for a multi-headed microscope. The microscope I use to look down and look at the abnormal cardiac tissue. That cost £25,000 but it enables me to be able to see cases, and because there’s four heads on it I can train other cardiac pathologists to look down with me and discuss difficult cases, teaching, and actually doing audits with your colleagues in difficult cases. Very important. In other words at the Brompton I do a lot of teaching of junior pathologists, and this equipment and staff has enabled me to carry out this teaching. In other words, the pathologists of the future will do a better job of investigating sudden deaths in collaboration with the coroners and coroner’s officers.

Right? And here, here’s Sophia, here’s Kathryn, here is them at work, because I really couldn’t continue to do the work I'm doing without them now.  As a result, in the last year we’ve doubled the number of cases that have come to me at the Brompton.  This year alone we got 330 cases, the year before I had 250, so its going up and up all the time.  And the bottom line is, as we’ve already said, you’ve more chance of dying young if you’re male.  64% of our cases are male and tragically its often young men who die suddenly.  One third of females, 36% are female right?  And what about, I’ll tell you, you will still die young, while CRY concentrates on young people, one third of my cases, nearly 40%, more actually, occur in over 35, so its not just young sudden death, also sudden deaths occur in the over 35 age group, but the majority of our cases are young people under 35.  And again, male predominance, even from the earlier study I'd done, before I got help from CRY in the early 90s, male prominence of people who died, males are in green, females in yellow. This was 1994 to 2003 which we published, and now 2007, 2008 once I opened up my CRY laboratory, male predominance you can see.  Whether you’re young or whether you’re over 35.  And what about the decades in which sudden death occurs?  Well I will tell you, tragically its in the young and healthy, our children. Its people in the 3rd and 4th decades of their lives. Young, its rare under the age of 10 but it does occur, sudden death, and I'm sure you’re all aware of tragic very young cases, but generally its when children go into their teenage years, 11 to 20 the maximum occurs in the 21 - 30 age group, with less in the 4th decade, 31 to 40, and this applies for males and females. But note, as we get older, and I presume its because males die out, that incidence of sudden death becomes higher in females in the older age group, right?  

Now this is what I want to talk to families about, go out and tell people.  We can return the heart for burial if we’re told by the family that there’s an urgent need to bury the heart, because this is a very emotive issue for families, that if the heart wishes to be returned we can return it within a week of getting it, urgently. We retain the blocks and slides so we can examine them, and we ask for consent to retain the blocks and slides we need for research and teaching.  Why?  I need this material to carry out research I am doing at the moment because there are still many questions which the cardiologists told you already, where we still don’t know the natural history of some of these conditions. We’re only now learning and evolving the risks for other members of the family. So we have to retain one third,  the heart side of the blocks for teaching, so we return 64% of the heart to the family, its returned to the body or its returned to buried separately if the family so wish. And we get consent, we send out forms to families to get consent for them to retain for research and teaching, so we wish and emphasise this is very important for our future research to have this material so we can teach the next generation and carry out research for the next generation.

Now, what are the circumstances of death in these cases?  Well I'm sure the coroner will tell you, a lot of people die at home.  50%, over half our cases die at home.  Some are brought to hospital still alive and die in the A&E department at the hospital.  A significant percentage, 13%, die during exertion, during sports.  7% have died in the community, out walking, out in normal life.  3% have ‘exertion - other’, that means restrained or stressed, where they’ve been bullied at school or they’re running away from a stressful situation. Now, how about road traffic accidents?  Well we found, thank goodness for the rest I think of us, very few are involved in road traffic accidents. They may be hidden in the road traffic accident if there are multiple injuries, but 2% of our cases were found slumped in a car where they’d stopped the car because I think they’d got a premonition they’re not well, stopped the car and they’re slumped over the wheel.  1% die at work, so really we don’t die suddenly at work.  So work doesn’t seem to kill us suddenly right?  There’s only one road traffic collision or accident.  And tragically I don’t get information for 4%.  In other words, the communication is not sent to me as to the circumstances of the death, and that’s important.  So we need, its getting less and less, but we need to get more communication from the referring coroner, or coroner’s officer, about the circumstances of the death. So I still have 4 out of my cases, 4% where I don’t know, its blank.  And for me to get that information requires me to put my secretary, myself on a phone, spend time. Time I don’t really have.  Alright?

What about diagnosis?  This is what my major role is, what I do, and in 50%, half the cases the heart’s normal. So I think channelopathies and the electrical abnormalities which Doctor Behr talked about are becoming a very prominent part of sudden death in young people, alright?  So half are normal, but I have to make sure its normal. That’s why the pathologists send it.  People think well you can look at a heart and think its normal, dead easy, its not. You’ve got to do microscopic, the microscope I showed you, you’ve got to look at that.  A heart can look, to the naked eye would look absolutely normal and a pathologist, its fine, normal, put it back in the body, its normal. That’s absolutely not true. There could be microscopic abnormalities and you need to do histology in every case because it can look absolutely totally normal or I may see lots of changes, abnormalities when I look down a microscope. That is why I emphasise about the retention of the blocks and slides in every, every case.

So, normal at 50%, so we think electrical abnormalities feature very high. One quarter are cardiomyopathies, what Doctor Sharma talked about, the hypertrophic, the dilated, the ARVC.  Coronary artery disease features still even in young people, 6%.  Myocarditis, what is inflammation, what is also called myocardial infarct, 4%.  Valve disease, like the floppy mitral valve is 4%.  Congenital heart disease is 2% where you’re born with an abnormality. Other, 3%. So these are very rare, very unusual causes. And finally I have a group where its uncertain, I'm uncertain of the diagnosis, I cannot give a proper diagnosis to the family.  Why? These are the cases where I'm only sent a slide, I'm not sent the whole heart, or I'm not sent sufficient blocks and enough material to make a diagnosis. Every pathologist should take at least 10, 15, 20 blocks.  Some pathologists take one block, they shouldn’t do that, they should take at least 15 to 20 blocks, in other words samples of whole, what I call slice of heart, which I already showed to you. And that is why I'm still 4% uncertain, because I'm not sent sufficient material for diagnosis.  

The cardiomyopathies, I won’t bore you, but all types of cardiomyopathies are involved in causes of sudden death and all age groups with hypertrophy dominating in males, right?  And HOCM and Arrhythmogenic Right Ventricular Cardiomyopathy; not so much in females where dilated cardiomyopathy dominates.

Some of the work. What I'm saying to you, and what’s important for you families, is 75%, that’s three quarters of my cases are potentially inherited conditions.  So, its important that I tell the pathologist, the coroner, and coroner’s officer, these families need to know about these conditions, and they need to go forward for screening, for cardiological and genetic analysis at regional centres.  And importantly, a small piece of spleen which as you know, and have heard, it’s a smaller organ at the left hand, underneath your diaphragm here, a tiny organ which you can quite happily live without during life, its involved in your immunity, and its very rich in blood cells, and its rich in DNA, the genetic message, as you know, in your cells.  A tiny, tiny piece of spleen needs to be taken freshly by the pathologists at the autopsy, so it can be analysed for genetics. We can’t use the fixed material I already showed you because that destroys the DNA, alright? So a fresh piece of spleen needs to be taken with the consent of the family. At the time when you’re devastated and bereaved, it would be difficult to explain these concepts to you, but I think once we’ve explained to you that this material needs to be kept for genetic analysis, you need obviously genetic counselling, cardiological counselling, so it’s a long process. But if its not done properly from the very beginning its too late afterwards. You can’t get that material afterwards. 
So you will hear about these diseases. I won’t talk about coronary artery disease, or inflammation, or valve […?...] I’ll go back, because there’s a lady in the audience I know was talking about floppy mitral valve because…who was it who died with it?  You’re?  Your husband died. Exactly. Valve disease, which is a valve, as you know I explained to you where the […?...] where the gateways of the blood goes in and out of the heart.  Well, the majority of […?...] are floppy mitral valve in young people. I'm seeing…its rare, but well established. In other words, three quarters of my cardiac valve disease cases were floppy mitral valve.  So I'm seeing I'm aware of it as a cause and you said about a genetic link.  Its not in most cases, but in younger people there is a genetic link, there is a possibility of that being in other members of the family, in a younger age group. What age was your husband? That’s young. So in other words, I'm sure you were told at the time that members of the immediate family need to be screened for that condition.  Alright?  And as you can see, its younger people.  Floppy mitral valve in young males. Do you see there?  Young males predominate for floppy mitral valve.  

Sports, what about sports?  I'm sure some of your beloved died during exertion.  Anybody die during exertion?  Yes.  Sport features in 13% and again normal heart predominates in sport, so its probably electrical abnormalities, but the cardiomyopathies also feature, arrhythmogenic right ventricular cardiomyopathy 11%; HOCM - hypertrophic in 7%; floppy mitral valve with exertion, and all the others I won’t go into certain cases for you.  
What CRY has enabled me to do, and I'm so grateful that I'm able to bring down my reporting time where I give a report to the coroner from an average of under 20 days in ’07 I was really working flat out on my own, to now 7 days, I can give a report now in a week.  I send it always to the coroner, I don’t release it to the family obviously because it becomes the property of the coroner, and then its up to the coroner to release it to the family before inquest, which I believe the majority of coroners do.  Right? That’s important.  I get cases from throughout England, Scotland, Ireland. I'm Irish, so a lot of the Irish pathologists now send me cases from both North and South, because really folks, death  knows no borders.  The only area I don’t get it from is Wales, interestingly, and we’re trying to get it. Wales is a bit of a dark horse. I don’t think sudden deaths don’t occur in Wales [laughter] but I just don’t cases.  I get Scotland. And what I'm showing you is my referral.  Look, my number’s going up all the time and already this year I exceeded what I had last year. There’s a need for a specialist centre.  There’s a need for experts.  Pathologists out there do a good job, my colleagues do a good job, but they need my help because I've such wide experience with difficult cases.  Right

So it’s a free service, that’s the most vital part of this. CRY has enabled me to provide a free service with the staff I've been given.  It’s the first such unit established in the world to investigate only sudden young deaths, we’ve a rapid turnaround for pathologists, coroners and families and I'm prepared – I’ve a bereavement clinic - I'm prepared to chat and talk with families, with coroners, with coroner’s officers about individual cases.  In other words, there’s a highly expert opinion available to you, the public, from both cardiologists, coroners and from pathologists, for investigating these sudden deaths. 

The future. We’re going to have a network, and we’re going to be national database, and we’re hoping that we’re going to improve our services so people like you will not have to wait six to seven months, or longer, for an answer as to why their beloved died. Thank you very much [applause] 
Q:
[…?...] 

A:
Correct.  Yes?

Q:
One thing that I found disturbing […?...] and decide about straight away, and we knew that […?...]  and I was really quite taken aback that so little could be used of his organs, his corneas were used, but nothing else could be used and I think this is a more general question for what happens in A&E when they’re trying to resuscitate somebody but it looks like they’re not going to succeed, is there anything that could be done, such that organs could be harvested and what not?

A:
A very good question. Tragically the majority of people when they’re found dead are already dead for …obviously in you’re in bed you’re dead for several hours, so its impossible because the organs deteriorate. You’ve got to use, what I'm afraid the paradox is you’ve got to use living organs, do you understand me?  You have to have them perfused to have a hope of them being functional.  Kidneys, particularly…kidneys may be a little bit more, but the heart and the lungs for transplant.  Liver, you can survive a little bit, but that deteriorates very quickly, so in other words, when you die, immediate deterioration sets in.  So, in other words, the people they get mainly for transplantation will be people who have got subarachnoid haemorrhages, brain death, where the heart is still pumping around the rest of the body. Unfortunately with sudden death the heart stops pumping, so the organs are immediately not perfused, so you cannot use them except the corneas which can survive a long period of time without the perfusion.  So tragically the sudden death cases cannot be used.

Q:
I think what I'm thinking is there is such a huge demand for organ transplant, is there anything that can be done in any way?

A:
No, no. You can put them on a ventilator but you need to be alive to be put on that, you need to come in with a heart that’s still pumping, that’s still functioning, and tragically for the majority of sudden death’s the heart has stopped.

Q:
The other thing I was just going to add from our point of view is that very often a person who’s died at school or a sports field and the ambulance will come out and they will move the body as soon as they can and start resuscitating  […?...] and they might say to the family that the person is still alive, but actually technically physically they’re not, and I think that is part of the procedure that I certainly wouldn’t want to change because I think in the sense just if there’s any chance at all they won’t want to be […?...] much earlier, and then that’s the time then […?...] 
A:
Yes, tragically.  So if any of you spoken to the pathologist’s that’s involved with the case, its always good if you’ve a doubt or a question about an autopsy report or complexity to speak or get hold of the pathologist to talk to.

Q:
We had a very positive experience, Margaret [...?...] 
A:
Margaret […?...]  excellent yes.

Q:
And she was the witness at the inquest.

A:
Yes

Q:
And she also emailed […?...] at the time with the information.

A:
Exactly. I think us pathologist we’re getting, Margaret’s another cardiac pathologist like myself, a colleague of mine, and we are aware, and as I say we’re leading now a network of other pathologists so that they follow on and do exactly similar, so that they’re willing to talk and give information, which is vitally important.  Because we’re the experts, we should know, this is our work, this is what we do, and in other words learning of it third or fourth hand, its good to get it first hand from the person who has made the diagnosis.

