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			LIAM HUGHES got into Cambridge to take an arts degree but then, on a whim, decided he wanted to be a doctor. Despite not having a science A-level to his name, he chucked his coveted Oxbridge place for a stab at medical school. He then spent more than 40 years in the National Health Service, rising to become a senior cardiologist in East Anglia. Along the way he helped to raise more than £2 million to develop cardiac services, including by rowing the Atlantic in a world-record time. Now finally retired, he lives in France.
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			For my family, 
who accepted that it wasn’t just a job 
but a lifelong vocation

		

	
		
			The human body contains blood, phlegm, yellow bile and black bile. These are the things that make up its constitution and cause its pain and health. Health is primarily that state in which these constituent substances are in the correct proportion to each other, both in strength and quality, and are well mixed
Hippocrates

		

	
		
			PREFACE

			I’m no longer an on-call physician, which means I no longer need to leave my bed in the middle of the night to unblock an offending pipe – usually an occluded coronary artery which has caused in some unfortunate patient a potentially fatal heart attack. But I recently had a post-retirement, Covid lockdown opportunity to look back over the 45 years I have spent training, working, teaching and, for the most part, thoroughly enjoying my career. Like many wiser, wittier and more erudite people before me, I was drawn to write some of it down.

			Even now, nearly half a century after the event, the driver of my overwhelming desire to be a doctor remains a mystery. In the late 1960s, I was a gauche and no doubt obnoxious 18-year-old sporting jock with enough brain to bull my way to decent A-levels. Surprising many, I had gained a place at an Oxbridge college to read for an arts degree. According to various teachers, I was likely to gain a few Blues, a below-average degree (probably a Douglas Hurd) and end up teaching geography and sport at an undistinguished school. My own plans were almost identically unambitious: degree, sport, teacher or perhaps work in the City, even though I had no concept of what that meant.

			In the February before I was due to start my degree, one of the dormant sub-conscious seeds we all carry sprouted uninvited like an unwanted weed on my life’s pristine lawn. Medicine had called me, and although this Damascene conversion was dismissed by nearly everyone, that only served to strengthen my resolve. Many people go into medicine because they have a family history of either disease or treating it, but my call had come from within and was primal and unrelenting. From that moment on, I was going to be a doctor. 

			To the understandable surprise and dismay of many, I gave up my place at university without any guarantee of gaining a scarce place at medical school. Only later did I realise the arrogant stupidity of this risky decision.

			As luck would have it, unlike many interviewees in that era, I was never asked why I wanted a medical career. I was unlikely to impress panels with the reply, ‘Because I want one.’ Fortunately, thanks to the same blarney that had got me through school, I was offered one of the few places reserved at a London medical school for people with no science A-levels. I remain one of few doctors not to have chemistry O-level or GCSE. (Ironically, my doctoral thesis, when I came to write it, was largely biochemical.)

			Medicine, then as now, was fiercely competitive. Gaining a place at medical school, getting a good house-job and finally climbing the greasy pole (which in my chosen speciality was studded with razor blades) required certain qualities. A strong stomach and unwavering determination were mandatory for those, like me, without connections or an enormous brain.

			Do please dismiss any notion that this book will be of help to those wishing to study medicine nowadays. Both medicine and the world have moved on. Anyone about to undergo medical treatment might also consider finding alternative amusement. Some of the past events I shall describe would, in 2025, probably result in stern rebuke from medical authorities if not criminal prosecution. But for those who are tempted to read on, I promise that nothing here is fiction, nothing fabricated. Needless to state, anonymity must be maintained so any resemblance to blah blah blah.

			You may question the title Bodily Fluids, but I’m merely following the lead of Hippocrates himself, who recognised their importance. Blood, sweat, tears, bile, shit, piss, mucous and those fluids likely to be exchanged or dribbled during sex have played a significant role in medical life.

			Besides, it’s quite catchy. 

		

	
		
			blood

		

	
		
			In 1628 the English physician William Harvey introduced what was considered a revolutionary concept. Unlike the Greeks, who believed blood was static, he demonstrated that it circulates repeatedly throughout the body. 

			Blood loss or, more often, insufficient blood flow to vital organs, caused by different mechanisms, has kept me busy.

		

	
		
			Dropping like flies

			Fortune is not on the side of the faint-hearted

			Sophocles

			Many people are squeamish about bodily functions or fluids, but the sight of blood can trigger the most extraordinary reactions in a not-trivial minority. Not surprisingly, this reflex tends to be more common in those protected from the reality of nature’s tooth and claw. You don’t have to worry too much when drawing blood from farmers; but be careful with desk jockeys, including fellow doctors. I once worked with a colleague who had no problem with other people’s blood but, if shown some of his own, would faint within seconds.

			This natural reflex deserves a few paragraphs, because it is one of the body’s physiological responses that can cause both humorous and occasionally tragic results. Fainting happens because the reflex lowers the blood pressure, to a level insufficient to supply oxygenated blood to the brain.

			If you consider the circumstances under which faints occur, in most instances the sufferer is challenged by a noxious stimulus or situation. Sitting in a hot restaurant waiting for others to finish eating, listening to a sermon droning on and on, standing still on parade, staring at a torn perineum which you’ve been asked to repair (my only faint as a medical student), being given shocking news, extreme pain or simply seeing blood, are all triggers.

			You might expect the trigger to stimulate the body’s fight-and-flight adrenaline response, and those who have studied biology at school might anticipate that this should put the blood pressure up. This is true, but only part of the story. Adrenaline levels are high when people suffer a faint, and sufferers are often described as white as a sheet. This is because blood flow to the skin is diverted, for two reasons. First, to limit blood loss if injured in the ‘fight’, and second, to send blood to the muscles and heart to help the ‘flight’. This is the clammy phase described by fainters.

			The yin to adrenaline’s yang is the less well-known parasympathetic system. This is the opposite arm of the autonomic nervous system and is operated by one of the 12 pairs of nerves that come directly off the brain. The vagus or 10th cranial nerve has an influence on every system in the body, including blood pressure, cardiac output, gastro-intestinal function and sexual function. When the vagus is activated, blood pressure and heart rate drop. In some people, this can overpower the adrenaline sympathetic system, which is trying to do the opposite. The result is a profound drop in blood pressure. Although in most cases sufferers get some warning and manage to lie down (sitting down won’t be enough), if they don’t, the lights go out and consciousness is lost.

			Early in my career I worked for a consultant who was a fainter. His personal trigger was seeing others faint. (This is rare but can happen.) While attending a long teaching ward round, a medical student (who no doubt wanted the round to end), slumped face down on the side of the concerned patient’s bed. 

			The consultant issued instructions to lie him down, but in mid-sentence fainted himself. You can only imagine the patient’s astonishment, watching members of the medical profession drop like flies around his bed. The consultant lay deathly white on the floor. After he regained consciousness, matters went from bad to worse. The senior sister – the traditional hospital title for the nurse in charge of a ward (who would often control that ward like a fiefdom) – was concerned that it was undignified for a consultant to be on the floor. She insisted on standing him up, his mumbled protests going unheeded. A further drop in blood pressure led to another loss of consciousness, which triggered a hypoxic fit – spectacular twitching, a bit like epilepsy – followed by an explosive evacuation from both ends of his gastro-intestinal tract. As is often the case with faints, no one was harmed, but both pride and an expensive suit suffered some damage.

			At the same hospital’s delivery suite, a so-called simple faint had the most tragic outcome. Partners are now welcomed in delivery suites and this practice has many advantages, but in the early years of the innovation, less attention was paid to the invitee. Like many men, I have attended the birth of my children but, perhaps influenced by my student faint, kept to the mother’s head end. This of course allows direct eye contact when being sworn at by the woman you love.

			Some men, however, are keener to see their offspring enter the world. Some even photograph this joyous event, by standing behind or just to the side of the midwife. Quite rightly, all in the room were concentrating on the mother when a young father witnessing the birth tragically fainted. With no one in a position to cushion his fall, he toppled backwards, his head crashing into the very large heating pipes that you often found in old hospitals. He was transferred to the nearest neurosurgical centre but died 24 hours later, due to the huge bleed inside his skull.

            
              What to do (for those interested)

              If ever you encounter someone looking pale, sweaty and remote, particularly in the settings outlined above, there are certain dos and don’ts.

            

			If they are sitting, do not make them stand to get some fresh air outside. Almost certainly, standing them up will further reduce their blood pressure and they will lose consciousness. Do not bend them forward, because this further reduces blood return to the heart and won’t stop the faint from progressing. If they are still standing, or in the act of falling or sitting, help them to lie down. They will look white as a sheet and their blood pressure may for a short while be so low that a pulse is difficult to feel. Encourage blood to return to the heart by raising their legs, keeping them raised as high as possible. 

			Even if they remain unconscious, do not immediately start chest compressions. Within 15 seconds, most fainters will regain consciousness and only tend to remain unconscious longer when mismanaged. 

			If they are conscious, never perform chest compressions, even if a pulse is hard to find; their brain will be receiving sufficient oxygen. It can take many minutes, and occasionally hours, for the blood pressure to return to baseline levels. A sign of recovery is colour returning, but be in no hurry to sit or stand the sufferer up.

			Always apologise to any ambulance crew that may have been called by a bystander who believes they have witnessed a death. Fainters look more dead than when they’re actually dead.

			Bleeding

			When blood escapes in large volume from the circulatory system, death from exsanguination will result. This is because the tireless heart continues, with increasing effort, to pump blood around the body. For those who watch television medical dramas and believe that all bleeding is bright red and pulsatile, it’s not. In the real world, most major bleeds causing death by exsanguination are internal. If the extravasated fluid emerges, it is dark and sticky. More commonly, these fatal bleeds remain internal and the blood itself is only seen by pathologists at post-mortem.

			Here are some examples.

            
              Bloody hell 

              ’Tis enough, ’twill serve, ask for me to-morrow, and you shall find me a grave man

              Mercutio, Romeo and Juliet

            

			As a newly qualified junior, I worked for a gastroenterologist who specialised in liver disease. I very soon became accustomed to the sight and smell of blood, travelling from the upper gastrointestinal (GI) tract to emerge on a bedpan or floor, or occasionally my clothes. These upper GI bleeds are far less common nowadays, because half the world takes effective stomach acid inhibitors or have had the bacteria that cause some bleeds eradicated with suitable antibiotics. But in the 1980s, ordering blood transfusions in the middle of the night while trying to persuade a surgical registrar to come and review the patient was commonplace. 

			There is one condition where internal bleeding can be so spectacular that even television would find it difficult to replicate.

			Patients with severe liver cirrhosis develop greatly increased pressure within the veins that serve the intestines. Just like varicose veins in the legs, these vessels enlarge and become very prominent. In the cirrhotic patients, this happens at the lower end of the oesophagus. To exacerbate matters, these patients have compromised blood clotting because their severely scarred livers are unable to manufacture some of the proteins responsible for coagulation. When one of these veins pops, the blood loss can be catastrophic.

			My first encounter with this phenomenon was after the event. Arriving on the ward, I saw two nurses trying to push open a bathroom door under which a steady, lava-like flow of sticky dark molasses was emerging. The patient had exsanguinated and probably lost consciousness within a matter of seconds.

			My only other case taught me a great deal. The patient was a 19-year-old with advanced alcoholic cirrhosis. His family delivered beer for one of the large breweries, using the traditional horse-drawn dray. The patient would accompany his father on delivery rounds, and it was tradition that the drayman would be given a drink at each pub visited. Starting at a young age, the patient would have been given the occasional half-pint reward, but by early teenage years consumption had increased, and the first signs of liver disease appeared.

			By the time of his last admission to hospital, he was desperately unwell. Although the whole family refused to accept the dreadful prognosis, an increasing number of them visited, including uncles, aunts and cousins, along with their large dogs. It was commonplace to have 10 visitors crammed into the side-room, with the unmistakable aroma of stale tobacco and alcohol permeating the whole ward. Sister had taken the pragmatic view that the situation wasn’t likely to last long and that the distressed and loving family were unlikely to stick to the usual visiting rules.

			 When I was called urgently to the ward, I knew who was in trouble. The patient was sitting upright, staring at his family, repeating the phrase, ‘Something’s happening – I’m going to die.’ I have since seen this behaviour in several patients, but the absolute certainty and almost matter-of-fact way in which this was stated, left me in no doubt that the patient was correct. 

			With help from the nursing staff, I managed to clear the room and ask that my registrar be summoned. Even before the tell-tale gurgling, and before black coffee-grounds and fresh blood trickled from the side of the patient’s mouth, I had opened up the drip and ordered blood transfusions. 

			By the time the cavalry arrived, the trickle had become a torrent and, with every gasp, a plume of blood arched across the bed. The registrar, who was very experienced and wise, immediately ordered an industrial dose of diamorphine (usually used with extreme caution in patients with cirrhosis). This was possibly my first experience of a competent and humane doctor going outside guidelines to better serve the patient’s needs.

			We tried to deliver a special tube which could be positioned in the lower oesophagus to compress the bleeding veins, but such was the torrent of blood that this was impossible. This rubber device, which would not have looked out of place in a sex shop, added to the grotesqueness of the scene.

			We could hear the growing anguish of the family, who were desperate to know what was happening. The patient was unconscious and, rightly or wrongly, we decided the family should not witness their loved one in such a horrible state. I received a second important lesson about the reality of medical practice. The patient was dying, but the family would want to know that everything possible had been done. 

			As Sister cleaned the patient and changed the soiled bed linen, my registrar declared that this was a two-cigarette resuscitation. During the ten minutes he smoked his Piccadilly tipped, carefully blowing the smoke out of the window, he delivered a tutorial on the realities of resuscitation. His technical advice on delivering large central line drips proved invaluable over the next 40 years. His thoughts on when, and when not, to discontinue resuscitation brought perspective to the existing didactic protocols. Lastly, he emphasised the importance of always personally speaking with the family of patients who die suddenly and dramatically, a responsibility that never left me.

			When the patient had been cleaned, the registrar pointed out that I knew both the family and patient better than he did, and it was therefore my duty to deliver the sad news. I was flattered and nervous in equal measure.

			There are many euphemisms for death, or more precisely the transition from being alive to being dead. I have learned that understandably distressed, desperate, frightened, shocked and sometimes hysterical relatives, will often misinterpret softer terms such as ‘gone’, ‘lost’ or ‘passed’. The words ‘died’ or ‘dead’ must be used to avoid any confusion, but they must be delivered with compassion and, in sudden cases, with the assurance – even when it wasn’t true – that their relative had suffered no pain or distress.

			I will never forget the anguish, perhaps driven by guilt, on the father’s face. I was grateful for his intervention when some of the younger males of the family threatened the bearer of the tragic news with violence. 

			A few years later, I was less fortunate after the sudden death of a 17-year-old boy. Even a small percentage of our circulating blood volume escaping into the wrong space can kill within minutes. I had been qualified for two years and was gaining the necessary experience in general medicine, with a view to obtaining membership of the College of Physicians. The boy was admitted with a two-week history of feeling lethargic, and his family were concerned that he also looked pale. His GP had taken bloods earlier that day. These had shown a picture compatible with leukaemia. The boy was admitted urgently for further tests, including a bone marrow biopsy.

			My role was to clerk him, prior to the haematology consultation the following day. I met the boy and family and explained the plan. Examining him, I noticed numerous bruises and was concerned that he might have a reduced number of platelet cells, which can be found in some types of leukaemia. I double-checked the blood results and was puzzled because the count was completely normal.

			As I continued the examination, I resolved to seek advice about whether further blood tests should be taken. Before I left his bedside, the boy complained of a sudden headache. He pleaded with me for help, but within minutes, he was unable to speak, lost consciousness and his pupils dilated. The resuscitation team were called but he was dead before they arrived.

			In some cases of leukaemia, the coagulation system can be severely compromised even if platelet levels are normal, which can lead to spontaneous internal bleeding. This boy had suffered an arterial bleed into his head. As blood is pumped into the head at arterial pressure, the brain is squashed and squeezed through the base of the skull, causing certain death. This ‘coning’ is brutal and, tragically, within ten minutes of his parents wishing their son goodnight, he was dead.

			Walking into Sister’s office, where the parents had been waiting, my demeanour must have conveyed the crushing news. His mother burst into tears. His father was calm initially, but when I confirmed, in answer to his direct question, that his son had died, he gave me a look of utter contempt and hatred. He jumped up, pinned me to the wall and, as I offered no resistance, punched me several times, tears rolling down both our cheeks.

			 Grief does extraordinary things, and to his credit he later sent an apology, which was unnecessary, but it did give me closure. As you might expect, I had ruminated about whether I could have handled the whole case better.

			Doctors who reflect on their ‘mistakes’ are to be preferred to those who only remember their successes.

            
              Celtic rage

              Do not go gentle into that good night

              Dylan Thomas

            

			Minute amounts of blood, in the wrong place, can cause problems. In the 1980s, all newly qualified doctors were required to spend six months in surgical specialities, and the same in medical ones. Although I subsequently chose to be a physician, my brief time as a member of a surgical team was hugely instructive and fun, despite working a one-in-two rota. This meant extremely long hours. 

			Not only did I work all day Monday to Friday and alternate weekends, but also every other weekday night and all weekend nights. In total, this was well above 100 hours in a typical week. This onerous regime, which has long since disappeared, did have significant benefits to both patients and their doctors. The medical details of every patient, as well as their character and personality, were familiar to the doctor. If, like me, you had supportive consultants and registrars, you learned more each week than in six months as a student. It was addictive.

			I worked for a urologist who was not unlike Piranha Brothers, the Monty Python characters based on the Kray Twins, described euphemistically as ‘hard but fair’. 

			One evening, I was called to the ward because a second-day post-operative patient had, according to the nurse, gone crazy. The man in question was a retired Welsh schoolmaster who had hitherto been both charming and witty. Now he stood at the end of a six-bedded bay, holding a drip stand above his head and threatening to take on anyone who approached. This included the senior sister, who was bigger than he was and probably as strong as most prop forwards, so it was easy to conclude that the patient had a serious delirium. The man had received no drugs, had no evidence of infection and was due to be discharged the following day, so there was no simple explanation for his extreme behaviour. In addition to resisting any approach by staff, he had also removed his cannula, making administration of a sedative challenging. Fortunately, the on-call registrar was an experienced pragmatist. After restraining the surprisingly strong patient, we managed to give him some intramuscular ketamine (enough to fell an elephant, rather than the current recreational doses). 

			The following day, the man seemed recovered and was much quieter. He had only a vague recollection of events but did chuckle when he remembered challenging Sister. I examined him, and the only abnormality was a slightly stiff neck. I thought this might have resulted from the restraint the evening before, but he also mentioned a nagging headache, which became worse in bright light. I was concerned this might be a sub-arachnoid bleed, and the diagnosis was confirmed by a lumbar puncture. 

			Sub-arachnoid haemorrhage is a relatively rare type of stroke, usually caused by a small leak of blood from a severely stretched segment of artery – known as an aneurysm – in the brain. The blood is contained under the inner layer of the sack (meninges) that protects the brain from friction injury by the skull. Often, but not always, such haemorrhages produce severe headache, dislike of bright light (photophobia) and neck stiffness as the blood tracks down the spine. In some cases, the symptoms can be mild, and confused with migraine or meningitis. Recognition is important and can lead to surgery which clips the aneurysm, reducing the risk of further bleeds. Diagnosis is confirmed by a lumbar puncture: using local anaesthetic, a long needle is introduced into the spinal cord between the lower back vertebrae, whereupon fluid is removed and examined for traces of blood.

			I duly called the boss, and he told me to contact the local neurosurgical unit, not knowing that getting a patient into such a hard-pressed institution was usually a consultant-to-consultant referral. 

			I phoned several times and was, as anticipated, treated with supercilious contempt by the unit’s on-call senior registrar.

			I explained this to the boss when he arrived on the ward. Looking me in the eye, he asked whether I was certain of the diagnosis, because the patient looked all right to him. This dented my confidence, but I still believed my diagnosis was correct. I was only privy to one half of the subsequent conversation with the neurosurgical centre, but I learned a very valuable lesson. Threats are far better delivered in a whisper. 

			The retired schoolmaster was accepted for transfer that day, and had his cerebral aneurysm successfully treated. He went on to make a full recovery.

            
              The ego and iatrogenesis

              Whenever a doctor cannot do good, he must be kept from doing harm

              Hippocrates

            

			Another potential space in which a small volume of blood can be catastrophic surrounds the heart. The heart is an extraordinary organ, delivering blood and all its vital ingredients, including oxygen, to the body’s organs. It is a tireless pump, contracting and relaxing with each cycle at a rate between 40-200 beats each minute. It sits in the chest, surrounded by lungs, sternum (breastbone), diaphragm and oesophagus. Healthy heart movement is vigorous enough to be seen hitting the chest wall in some people, especially children.

			To protect both the heart and surrounding organs from damage due to this movement, there is a sheet of fibrous tissue called the pericardium. In a healthy body, there is a small amount of clear fluid in this space, which acts like a lubricant.

			If blood escapes from inside the heart into this space, cardiac function is severely compromised, mainly because the heart is unable to expand, thereby stopping blood returning. If the pericardium ruptures, death is immediate. But sometimes, if the pressure of trapped blood matches the much lower pressure being produced by the heart, an equilibrium is reached. The patient will still be critically ill, but if the site of the blood entering the space can be identified and closed, survival is possible.

			I have encountered this situation many times, and there is nearly always a dilemma. If the blood pressure is very low, introducing a needle into the pericardial space and drawing off some blood will theoretically enable the heart to better fill and improve the blood pressure. However, it may also allow more blood to enter the space, producing only a short-lived improvement. I have seen a situation, where the extracted blood needed to be immediately transfused back into the patient. This situation rarely ends well.

			Sometimes there is the added pressure that the emergency is iatrogenic – which in plain English means caused by poor decision-making, technical incompetence by the doctor, or simply bad luck. There is a risk attached to all medical procedures, be they diagnostic or therapeutic. Despite the edict ‘first do no harm’, medical interventions have, throughout history, produced both morbidity and mortality.

			Even now, when medicine is guided by an evidence base or best practice protocols, it is estimated that 15 per cent of hospital costs are related to patients suffering a medical mishap.

			Some heart-related procedures carry more risk than others. Two, particularly, can inadvertently cause blood to enter the intra-pericardial space, with potentially life-threatening consequences. The most common is rupture of a coronary artery, caused by over-zealous stretching of the narrowed vessel with an angioplasty balloon.

			These balloons, which measure between one and five millimetres in diameter, do not expand much above their nominal size and so their hardness can be increased by increasing pressure. How much pressure? The answer is a great deal. Some can be inflated to more than 40 atmospheres, or three times the tyre pressure on Concorde. If they burst, which they can when attempting to expand a heavily calcified, chalky artery, the energy released can easily rupture the blood vessel. This can usually be stabilised by sealing off the damaged vessel with a specially designed stent, along with draining the blood from the pericardial space.

			The other potentially risky procedure is draining fluid from the pericardium to help cardiac function, or to obtain some fluid for diagnostic purposes. Fluid can accumulate in the pericardial space secondary to many conditions, some relatively benign, others very serious, including cancers. The procedure requires experience and, like all medical procedures, competence is extremely variable, even among cardiologists who have completed their specialist training. There are consultant cardiologists who cannot drain the pericardium and some who clearly should not be performing this procedure (which is called pericardiocentesis). 

			Towards the end of my career, I was called by a distressed senior nurse to help with a rapidly deteriorating patient who was undergoing routine diagnostic sampling of pericardial fluid, suspected to be due to cancer. Positioning the needle into the pericardial space requires care. If the needle is introduced too far, it can puncture the heart itself or, even worse, hit one of the coronary arteries, which supply the heart muscle.

			The newly appointed consultant, who was inexperienced but confident, had managed to transect one of the coronary arteries, causing arterial pressure blood to enter the pericardial space, as well as severely compromising blood flow to the heart muscle.

			This difficult combination of cardiac tamponade and myocardial infarction, caused by the over-ambitious tyro, could have been fatal. I was able to stabilise the situation long enough for the cardiothoracic surgeon to effect a permanent repair. Thankfully, the patient survived. But this routine investigation had nearly killed him/her? and resulted in several expensive treatments and a prolonged hospital stay. 

			I discreetly offered to co-pilot the new consultant in similar future cases but, like many doctors, he had an ego greater than his competence. Shortly after he declined the offer, supervision was mandated by the hospital’s head of governance, who happened, at the time, to be me. 

            
              Near miss

              Per ardua ad astra

              RAF motto

            

			I was called to the emergency department of a large teaching hospital to review the case of a man who had been involved in a car crash. Rounding a corner in his old sports car, he had found himself driving straight at an escaped cow. Using his training as a fighter pilot, he calculated that the impact would be less if he avoided the beast, only to suffer significant deceleration when his car ground to a halt in a ditch. This sudden deceleration can produce considerable shear forces, damaging internal organs, especially structures that have potential to wobble. 

			The patient was fully lucid and remembered the crash in detail. His only complaint was a very sore chest, much worse on deep inspiration. A CT scan had shown no damage to the large blood vessels, which can be damaged in cases like this – one of Princess Diana’s pulmonary arteries was dissected and ruptured – but there was more fluid than normal in the pericardial space, raising the possibility of other potentially dangerous conditions.

			Examination and ultrasound of the heart increased my concern that the excess fluid was probably blood. I concluded that the patient had suffered a very small rupture of his heart muscle. His blood pressure was quite low, but he remained well perfused – i.e. there was sufficient blood flow to his core and extremities –and his kidneys were producing urine, which would not happen if heart function were severely compromised. If there was indeed a small rupture in the wall of the heart, draining the fluid could make matters worse, so I decided to transfer him to the nearest cardiothoracic hospital. 

			Even on a good day, this would take nearly two hours by road. I elected to accompany him on the helicopter transfer, armed with a pericardial drainage pack, just in case.

			On arrival, we were met by the on-call surgeon, who happened to be a very close friend and, both academically and operatively, a brilliant surgeon. We reviewed the case, our decision centring on whether a conservative watch-and-wait strategy or exploratory surgery would be the better option.

			Physicians are often keener for surgery on their patients than surgeons, and this was the case here. In hundreds of case discussions with my friend, I had valued his opinion perhaps above any other, but on this occasion I was adamant that having a direct look was in the patient’s best interest. A bet was struck, and such were the stakes that I decided to watch the surgery first-hand, something I have done regularly and which I encourage in all cardiologists.

			The chest and pericardium were opened, confirming a modest amount of blood, but heart function looked good, with no obvious injury. I was surprised, but still concerned that there might be a rupture, even though the heart was beating perfectly normally. The surgeon suggested we increase the blood pressure by giving a fluid bolus, to be certain there was no compromise to the heart’s muscular wall. I suspect he was confident about the wager.

			 As the pressure increased, I was ready to lose the bet, but a trickle of blood oozed through a small oblique tear in the thin wall of the right ventricle and, as flow increased, suction was needed to visualise the area. There was no need to use a heart-lung machine for a so-called bypass, and the small defect was closed with the heart beating, a technique that cardiothoracic surgeons are always happy about. With no more than two stitches, the repair was completed.

			The patient was discharged three days later and now flies airliners. The wine was especially delicious.

            
              Sixth sense

              The intuitive mind is a sacred gift

              Albert Einstein

            

			One of the last patients I was ever asked to review in the emergency department illustrates the importance of experience, critical thinking and the self-confidence necessary to be a good doctor. Call it intuition, but sometimes subliminal influences produce a conviction that the perfectly reasonable diagnosis suggested by a respected colleague may be wrong, even when their diagnosis is supported by preliminary investigations.

			One Saturday, I was called by an A&E colleague in whom I had great faith, based on multiple previous discussions about emergency patients. I received the call while walking my dog in the hills. The colleague asked if I could review a 50-year-old man in the coming week as an urgent outpatient. He was reasonably confident that the man had pericarditis, a usually relatively benign, self-limiting condition treated with anti-inflammatory drugs.

			I asked for a few more details. Whether it was the answers he gave or the slight concern in his voice, I had the strong conviction that I should review the patient immediately. I got back to my car as fast as I could and arrived in the department 15 minutes later, still slightly sweaty. My colleague looked both surprised and grateful, and once again reprised the history and test results. All blood tests checking for other causes of chest pain were normal, as were several electrocardiograms (ECGs).

			We reviewed the patient together. Much in his history was compatible with the working diagnosis, including the fact that the pain had almost completely disappeared with a single dose of an anti-inflammatory drug. Nevertheless I still felt uneasy, and my suspicions were confirmed by using the humble stethoscope, a diagnostic device more than 200 years old. The patient undoubtedly exhibited the characteristic scratchy sound heard when the pericardium is inflamed, but there was an additional, quiet heart murmur during the diastolic relaxation phase of the heart. This meant the exit valve of the left ventricle was allowing some of the blood pumped out of the heart to fall back through the valve into the ventricle. This happens over time in many people, but if it was a new finding, it was highly consequential.

			If a patient develops a tear in the lining of the aorta as it exits the heart, blood is forced into the wall of the vessel, splitting the concentric tissue layers, a process we call dissection. If this tear expands rapidly, the diagnosis is obvious and often patients die within a few minutes, when the vessel completely ruptures. Those who reach hospital are in a very dangerous situation. Without high-risk emergency surgery, mortality is a savage 2 per cent per hour for the first 24 hours. 

			In this patient, I thought it likely that the dissection had stopped progressing but had almost certainly bled back towards the heart, compromising his aortic valve. I immediately arranged a CT scan. While that was taking place, I contacted the regional cardiothoracic surgeon, based at another hospital, and mobilised the transfer helicopter.

			To my surprise, the scan showed no clear evidence of a dissection, but the aorta was hugely larger than normal, making it highly vulnerable to dissection. This suggested one of two alternatives: either this was a simple case of pericarditis, with an incidental finding of mild aortic valve back flow and a longstanding enlarged aorta, or a life-threatening acute dissection which hadn’t shown up on what is considered a very accurate CT scan.

			The principle of Occam’s razor – that when presented with two possible explanations, the one requiring the fewest assumptions is usually correct – is perhaps not employed enough in medical decision-making, but in this case I was sure that the CT scan had simply not been able to detect a small tear. Despite some opposition from the surgeon, who was in his first year as a consultant and, in a generational characteristic, had more faith in a CT scan than my stethoscope, the patient was immediately transferred, only 40 minutes after the original phone call on the hilltop.

			Shortly after arrival, he suffered a recurrence of severe pain, and the repeat CT confirmed a dissection. Surgery was his only chance. After seven hours in theatre and a further ten days in hospital, he was discharged. The surgeon, when teaching, uses this case to illustrate the time-critical nature of aortic dissection. Former colleagues tell me the patient remains well.

            
              Narcissistic fear

              The higher the fear of failure or criticism, the more narcissists procrastinate

              Anon

            

			At the same institution a few months later, a 50-year-old patient was admitted with very severe chest pain, characteristic of a dissecting aorta. The cardiologist reviewing the patient specialised in imaging, and without doubt had the most malignant narcissistic personality I ever encountered in a colleague. His confidence and competence were inversely proportional, the former being stratospheric. 

			Rather than transferring the patient immediately to the regional cardiothoracic surgical centre, the consultant performed not one, or two, but three different scans. He focused on his sub-speciality, and was possibly worried about sending a patient to the cardiothoracic centre without a rock-solid definitive diagnosis. 

			The initial scan was inconclusive and the consultant failed to recognise that the history alone mandated transfer. He expressed concern that should the diagnosis be wrong, the surgical centre might be critical. Experienced technical staff argued for transfer, but a further scan was performed. 

			Again this showed no conclusive evidence. The patient developed worsening pain, but rather than arranging transfer, the consultant asked for yet another scan. The patient died during this scan, some six hours after admission. 

			Most departments hold regular, usually monthly meetings where deaths and complications are discussed. This case was never presented to that mortality and morbidity meeting, and even now this angers me.

            
              Belief

              Science adjusts its views based on what’s observed. Faith is the denial of observation so that belief can be preserved

              Tim Minchin 

            

			If blood is lost slowly, the body has a remarkable ability to adapt and tolerate very low levels. The haemoglobin (Hb) level is usually above 120 grams per litre (g/L), and a gradual reduction causes few symptoms until the level drops below 100g/L, or even lower. Most patients at 70g/L will have some breathlessness and lethargy, and these symptoms will deteriorate further as the Hb falls. 

			The most dramatic case I encountered was early in my career. A 13-year-old girl was admitted because she was frequently losing consciousness, and the adult gastroenterology team were asked to see her for two reasons. Firstly, she was known to have a congenital condition called Peutz-Jeghers Syndrome, which causes multiple polyps in the gastrointestinal tract. These can bleed. Secondly, according to blood samples, she had an Hb of either 19 or 22 g/L. The first sample was thought to be artefact – i.e. mistaken – and had been repeated.

			The very experienced consultant had never seen Hb levels this low, and although transfusion is best avoided in chronic blood loss, it was evident that the patient was in critical condition, so several units of blood were ordered.

			The girl’s parents were ushered into the resuscitation room and the situation carefully explained. They calmly insisted that they were against transfusion, because of their deeply held faith as Jehovah’s Witnesses. The consultant quietly reiterated the danger, but they made it clear that under no circumstances could they agree to a transfusion. If their daughter died, they were confident their God would welcome her in heaven.

			In similar cases in that era, legal precedent meant that minors could be made a ward of court. (I believe that this has become almost impossible now.) This 13-year-old was so critical, however, that any wait could be fatal, so the consultant made what I felt then, and still do, was a very moral and ethical call. He recognised that the girl’s parents were sincere in their beliefs, but he too had his own beliefs, including not letting a 13-year-old child die from what was a treatable emergency, and one in which she was too unwell to be involved in a meaningful discussion.

			The girl was given blood and, almost immediately, was fully conscious after a few hundred millilitres. Her Hb recovered to 70 g/L after only two units. The consultant was anticipating anger and possible legal ramifications from the parents, but their reaction was a surprise to all of us. They displayed no animosity, only profuse thanks for saving their daughter. Both were glad that she had been transfused but added that they were sure the team understood why they personally could not have given permission. Even now this astounds me, and I can only agree with the late Christopher Hitchens that religion can cause normally caring people to behave in a profoundly inhumane way.

            
              Bleeds make better television, but clots are the real enemy

              Your blood coagulates beautifully

              Ernest Hemingway, A Farewell to Arms

            

			Blood has remarkable properties. It transports the nutrients and gases that support life, as well as carrying waste products to be removed by the kidneys, liver, lungs, and skin. This complex liquid is delivered through a network of blood vessels. The biggest are 4cm in diameter, but others within the vascular beds, where oxygen is swapped for carbon dioxide, are tiny, and only just big enough to allow passage of red blood cells in single file. Flow must be continuous and, to facilitate this, blood contains many proteins, such as heparin, which act as anti-coagulants and prevent clotting within the closed system.

			However we all recall from childhood that blood coagulates (clots) when it exits vessels and forms impossible-to-resist scabs (ripe for picking and, in my case, nibbling). Without this vital characteristic, mammalian life would be impossible because trauma is inescapable in complex organisms, and without coagulation even minor trauma could be fatal. 

			Scientific progress has given us a detailed understanding of the opposing characteristics whereby blood remains fluid while inside blood vessels but clots to reduce and stop flow if a vessel is traumatised. There are several complex cascades, some promoting and others inhibiting coagulation. Some of these are related to proteins produced in the liver, others within the blood vessels themselves, but an additional vital constituent are the platelet cells. In health, there is a stable equilibrium between all these opposing regulators. 

			Platelet cells play a vital role in coagulation, especially in bleeds that arise in the arterial circulation. Arteries operate at high pressure, making any breach of the blood vessel wall an existential threat. 

			Many high-energy species require constant oxygen, which is delivered to all organs by specialised blood cells, and therefore any blood loss reduces function. For this reason, platelet activation following trauma is swift and dynamic.

			In health, platelets circulate individually, but when there is disruption of the delicate inner lining of the blood vessel, called the endothelium, they become activated. In this state, platelets bind to each other, forming a physical barrier. Although other proteins are involved, within arteries the dominant coagulation pathway is platelet aggregation (sticking together). These platelet-rich clots are paler than their venous counterparts and referred to as white thrombus.

			White thrombus can also form when the endothelium is disrupted by mechanisms other than trauma. One of the most prevalent pathologies in the world is degeneration of the arterial wall due to atherosclerosis. This too can trigger white thrombus, leading to a blocked artery, and is therefore responsible for more sleep disturbance amongst cardiologists than any other pathology. Over the last 40 years, the ability to treat this potentially fatal pathology has improved immeasurably, and the outcomes for patients suffering the most common conditions caused by this process, namely stroke and heart attack, are greatly improved.

            
              Did Fulham win on Saturday?

              Some people believe football is a matter of life and death. I can assure you it is much, much more important than that

              Bill Shankly

            

			In many of the London teaching hospitals, facilities to perform newer procedures were found in the capacious basements, among the network of Victorian or even earlier tunnels which criss-crossed the ancient buildings. The tunnels themselves were places to relax, an oasis where pagers remained silent because radio waves were no match for the ancient brickwork. Feeling unusually peaceful one day, I was making my way along one of these conduits from the outpatient department to the cardiology ward, only to have my reverie shattered. A distressed but familiar figure, the senior radiographer responsible for generating X-ray images, shouted ‘There you bloody well are!’, simultaneously pushing me into the catheter lab where, clearly, all was not well. 

			A Balkan professor known to his hospital colleagues as ‘the Count’ stood transfixed, staring at one of the monitors, while the X-ray image intensifier was being moved away from the patient, who was already receiving chest compressions. The electrical heart tracing showed a distinctly unhappy pattern, and the technician responsible for monitoring vital signs informed everyone that blood pressure was 50 mmHg and falling. Although this information was delivered in the calm style of an airline pilot, it was clear to all concerned that the patient was mortally wounded.

			Most cardiology departments in teaching hospitals supplemented the complement of juniors necessary to churn out research papers by employing fellows from around the world. These aspiring cardiologists would add to their own research portfolios, support their consultant’s academic ambitions and be part of the clinical service, gaining experience in new techniques. Most had excellent creative writing skills regarding experience, often rounding up in their CVs one procedure witnessed to ten procedures performed as first operator.

			The clinical registrars and senior registrar (me) were charged with keeping an eye on these fellows when they were in the cardiac catheterisation lab, especially new arrivals.

			From the outset, the Count was always different. Although acting as a research fellow, he was already a highly published professor in his native Romania. He was charming and quietly spoken with a stellar CV, and had arranged the sabbatical as a research fellow, to brush up on his practical clinical skills, in particular performing angiography. 

			The first stage of this procedure involved gaining access to a suitable artery (in those days usually the femoral artery in the groin) so that shaped catheters could be manoeuvred in reverse direction through the arterial system, back to the heart.

			To minimise any risk of damaging the delicate endothelium, the catheters were threaded over a long, very flexible wire, which was positioned first. It was vital that this wire was kept in view, and by necessity it needed to be more than two metres long, so the one-metre catheter could be loaded onto the wire before introduction into the patient. From the operator’s viewpoint, the left hand looked after the catheter and the right fixed the wire, so it provided a stable railroad. Sometimes the latter operation was performed by an assistant, normally a scrub nurse or cardiology fellow. The diameter of the catheters was then, as now, much greater than that of the wire, and changing catheters required firm pressure, accurately applied over the arterial entry point, when one catheter was removed, to be replaced by another. 

			The procedure is not especially complex but it required a modicum of hand-eye coordination, plus reasonably strong fingers. Some take to it very quickly, others not so much. The Romanian professor was a particularly slow learner, and tales of copious blood loss accompanying his catheter exchanges, coupled with his jet-black hair and national origins, made his nickname inevitable.

			He was, however, determined, polite, conscientious, charming and therefore popular within the department. Slowly he gained sufficient experience to be allowed the prize of being first operator in straightforward cases. Supported by the clinical registrar, he was the lead operator in this case.

			Medical emergencies invoke a range of responses and reactions. I am fortunate to have an ability to make quick decisions, act decisively and remain surprisingly calm. The pictures on the screen told the story. As the catheter had been introduced into the mouth of the left coronary artery, it had traumatised the vessel and, due to a combination of spasm and clot, the vessel was completely occluded. With no blood flow to more than 70 per cent of the heart muscle, death was imminent. To some extent this allowed me to consider any option, because there was nothing to lose.

			At this time in the UK, elective balloon treatment of partially blocked coronary arteries was relatively new. As the senior registrar, I had as much experience as anyone in the hospital. Using this angioplasty technique in emergencies was not established, and certainly not at the origin of the left coronary artery, where this patient’s blockage had occurred. However I concluded that it was the only option. I removed the diagnostic catheter and, while chest compressions continued, introduced a slightly wider catheter, capable of accommodating an angioplasty balloon. The X-ray equipment was repositioned over the patient, making chest compressions a challenge but, as luck would have it, the catheter sat nicely at the ostium (opening) of the offending vessel. I managed to manipulate a 14/1000 inch-diameter wire through the blockage, into the artery beyond. 

			Injecting some X-ray contrast to check the position of the wire produced a collective gasp and no little surprise. The wire alone had facilitated some flow down the vessel. Within a matter of minutes the blood pressure and ECG improved, just enough for the patient to regain consciousness. The situation remained precarious, and I elected to position a balloon in the origin of the vessel, using intermittent inflations, to ensure satisfactory blood flow. Using this technique, the blood pressure and ECG fully recovered, and a modicum of stability was achieved. The cardiac surgeons had already been informed, and the patient underwent successful by-pass surgery.

			At this time, case images were collected on cine film. This meant depressing both the imaging and recording pedals, a surprisingly difficult manoeuvre. Given my preoccupation with the emergency, no recorded images were taken. This was disappointing because it made publication as a case report impossible. It wasn’t until 10 years later that angioplasty to the very proximal part of the left coronary was reported.

			The Count was incredibly gracious and grateful. With enormous integrity, he decided that invasive procedures were not for him. It is a pity that not all cardiologists have this level of insight. 

			I have encountered many medics who should not be performing invasive techniques. Wrongly, in my opinion, aptitude plays second fiddle to academic achievement when it comes to medical training. Consequently, all too often, cardiac catheter labs have two very scared people at either end of a catheter. Over time, the operator’s anxiety can increase, and I have seen senior colleagues become overtly distressed when performing procedures. One such found the operative environment so uncomfortable that he/she would often rush the procedure, sometimes leaving patients with a sub-optimal result. As I noted earlier, most cardiologists have a list of colleagues whom they would not want to operate on them. 

			I visited the patient on the cardiothoracic ward before his discharge. He had made a good recovery, and I was delighted to learn that his first words following surgery were, ‘Did Fulham win on Saturday?’ A good indication that he had suffered no brain injury – or possibly not.

            
              Congratulations – you survived

              Vorsprung durch Technik

              Audi advertisement

            

			Within my chosen branch of medicine, the current management of patients with blocked coronary arteries would be considered science fiction by most physicians 50 years ago. Cardiologists in those days had few procedures or drugs to treat cardiac emergencies. Most cases were managed in the community, often by GPs.

			Cardiologists considered themselves to be general physicians, with perhaps slightly more interest in the heart. In the 1980s, most patients were admitted and remained under the care of that team, irrespective of their pathology. A gastroenterologist might look after a heart patient, and a cardiologist a peptic ulcer.

			As our understanding of the complex pathology of myocardial infarction improved, it became clear that the potentially risky treatments would be better provided by specialists. Within a few years in the late 1970s, research showed that blocked arteries causing myocardial infarction (heart attacks) should be managed by cardiologists. 
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