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This book is dedicated to maxillofacial patients, from soldiers of the Great War to the present day and beyond. Also to maxillofacial surgeons past, present and future, some of whom I hope might one day be inspired by this book to join the speciality.




Author’s Note

Throughout the book, when discussing surgical procedures, I have generally used ‘we’ rather than ‘I’, not because I think I’m a member of the Royal Family entitled to use ‘the royal We’, but because it emphasizes that surgery is always a team operation, involving a dozen or more people, all of whom are equally vital to the success of the procedure.

Although all the patients whose cases have been discussed here have given their permission for the details to be made public, to preserve their privacy I have changed their names and identifying details.



The individual on whom we operate is more than a physiological mechanism. He thinks, he fears, his body trembles if he lacks the comfort of a sympathetic face. For him nothing will replace the salutary contact with his surgeon, the exchange of looks, the feeling that the doctor has taken charge, with the certainty, at least apparent, of winning.

René Leriche (1879-1955),
The Philosophy of Surgery (tr. Roberta Hurwitz)




Introduction

I’VE BEEN A maxillofacial surgeon for over twenty years, carrying out surgery and microsurgery to the face and neck to repair damage from disease, accident or violence. It is hugely rewarding but intensely demanding work, performing surgery on structures some of which are almost invisible to the naked eye in the full knowledge that one slip may leave the patient permanently disfigured or even at risk of their life.

However, writing this book has been even more demanding, one of the hardest things I’ve ever had to do, because in order to write it I’ve had to lower the ‘professional shield’ that all surgeons must wield. My patients are individual human beings and are treated with respect and dignity at all times, but I cannot allow myself to become too closely involved in their emotional lives, personal tragedies, hopes and fears: without the professional shield I could dissolve in the overwhelming nature of the problems I and my patients face – and I would then be useless to them.

I and my team carry out what is commonly known as ‘plastic surgery’. That tends to evoke images of breast implants, face-lifts, tummy tucks and the rest of the panoply of cosmetic procedures with which people – men and women – seek to remedy real or imagined defects in their looks and prolong their youthful appearance. It is perfectly legitimate for people to undergo cosmetic surgery if they wish, of course, but it is not the principal reason why I and my team operate on my patients.

Many benign or malignant facial conditions require surgical interventions that may affect not only a patient’s looks but also their ability to speak, eat and swallow. As the name suggests (maxilla is Latin for ‘jawbone’), a maxillofacial surgeon’s task is to find a way to correct damage to the patient’s facial and oral functions and appearance without compromising the treatment of their medical condition. We excise cancerous tumours and repair traumatic damage, but we also aim to restore our patients’ former appearance, not to satisfy their personal vanity but to give them back their self-respect and dignity, their happiness and their lives.

All surgeons carry out procedures that enhance their patients’ lives and are often life-saving, but maxillofacial surgery carries an additional burden of significance and responsibility. A livid breastbone-to-navel scar left after open heart surgery might be a little unsightly but it will usually be covered by a patient’s clothes, and even when exposed on a Mediterranean holiday it is not a repugnant or frightening sight. Similarly the scar left on a woman’s abdomen by a Caesarean section will be concealed by her everyday clothes or hidden by her bikini at the beach and will have no impact on people’s perceptions of her. However, because our identity is so closely tied up with the face that we present to the world, facial scarring, whether it is caused by trauma or disease, or by the surgery to cure them, has an immediate and potentially profound impact on our relations with those around us.

The face is the site of four of the five human senses – sight, smell, hearing and taste – but it also performs an even more vital function because to a great extent the human sense of self is based on our perceptions of what we look like and what others see when they look at us. We are all ‘hardwired’ to appreciate and judge facial appearance; it is pre-programmed into the human brain and is powerfully emotive. The abhorrence of the human psyche for a disfigured or distorted human face is clear through the entire history of the horror genre.

Looking round a café or a bar, we read faces like barcodes and we know almost instinctively which are the ‘attractive’ and ‘unattractive’ faces, though the physical differences that cause those judgements to be made can be tiny. Even after twenty-five years working in my field I’m still very aware of how the smallest modification can produce a startling improvement in the overall harmony of a person’s face; it still stuns me.

Think how much your identity and sense of self is vested in what you see in the bathroom mirror every morning. Now imagine the impact on you if the face you’ve known all your life has been so ravaged by cancer, an accident, a fall, a beating, a car crash or a gunshot wound that it is barely recognizable. When you leave the house, your disfigurement is met everywhere by looks of shock. Some friends and acquaintances cross the street to avoid you, and you must endure stares and cruel comments from strangers, adults and children alike. Even close friends and family members flinch at the sight of your face. Some find these reactions so upsetting that they become virtual recluses, never leaving their houses for fear of the reactions they’ll provoke.

Now imagine how it feels when, after microsurgery, the person you remember, but had given up all hope of ever seeing again, is once more looking back at you from the mirror. Knowing my team has helped to bring about such a transformation, rebuilding not just a face but a life, is a truly wonderful feeling. We have helped countless individuals over the years, but a patient’s joy after a successful procedure – a joy which we are privileged to share – still brings a lump to every throat. It’s why I became a maxillofacial surgeon in the first place and why I still feel the same excitement as I approach the operating theatre today as I did when I was a young trainee twenty-five years ago.

Jim McCaul
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LIKE MOST SURGEONS, whatever their speciality, there is no such thing as a ‘typical case’ for me, because each one presents different challenges. However, about 80 per cent of my work involves treating patients with tumours of the face, mouth or neck. Most of them are major surgical cases – any procedure lasting more than three hours is defined as a major case, though we will often be operating for eight to twelve hours, and in rare cases where the blood vessels that should be draining a transplanted flap simply refuse to do so, it can take anything up to twenty-four hours. So the major cases are always the most stressful, but they are also the most fulfilling when everything goes well.

The night before carrying out a major operation is never a late night; I always want a good rest with no big stress and hassle. Monday is not a bad day to do major operations, though it does tend to mess up Sunday as a day for socializing: a gin and tonic and a wander in the garden or a glass of wine with dinner is about the limit of it. I always have fixed operating days and I’m always excited the night before a big case, so it’s never a problem to get up early in the morning. I shower and shave, then make a good, strong cup of coffee with freshly ground beans – a habit I acquired when working in Miami – and set off down the stairs to the car with my coffee in one hand and a piece of toast in the other.

The stuff I need to have with me is already in a bag in the back of the car, including the wooden box containing my operating loupes (with 2.5 times magnification), the Bose speakers for my music, some snacks and a bottle of water. I also have my camera bag containing my Nikon D700 SLR. I’ve taken photographs of my cases ever since my mum and dad bought me a Nikon camera as a present when I graduated in Dentistry. When I was working in North America, I discovered that surgeons there also photograph absolutely every case for their individual surgical log-books as evidence that the procedure actually took place, because without the photographs as proof, it is not considered to have occurred. Given the litigious nature of American society, these images can also be drawn on as evidence if necessary.

So with the consent of my patients, I photograph every stage of every procedure. But that’s not for protection against potential lawsuits if anything goes wrong, it’s to allow me to train the other surgeons present by going through each stage with them afterwards. It also allows me to review the entire operation myself and analyse whether we could have improved any part of it. If anything has not gone as well as we had hoped, we work as a team in our hospital ‘Morbidity and Mortality’ meetings to work out where we can get better. So it’s always a part of the pre-operative briefing, where we talk through the procedure, to say ‘We’ll take a photograph of that and one of that’ – just to show, for example, that we couldn’t get any more clearance around a particular area when excising a tumour, because under it is the carotid artery which supplies about half the brain with blood, so we had better leave it where it is.

With further patient permission, I also use the images as illustrations during lectures when I teach groups of trainee surgeons. Recently, while video-linking from London for a large training event, I used them to teach more than 300 Iraqi surgeons who – first under Saddam Hussein’s dictatorship and then during the chaos and near civil war that engulfed Iraq following the US-led invasion of the country – had been cut off from advances in Western medicine for almost thirty years. I am eternally grateful to all the patients who have given me permission to teach using their photos and I always acknowledge this when I’m speaking publicly.

On major surgery days, the sense of anticipation and excitement keeps building in me all the way to the hospital. When I was small I used to get very excited when I was going swimming with my dad at the pool in Johnstone near Glasgow, and I still get a bit of that kind of feeling when I’m walking in the door of the hospital to get ready for a big case. Although one or two of the hospitals where I usually work have very imposing main entrances, I and my fellow surgeons hardly ever use them: we always tend to come and go through the entrance nearest to the operating theatre, and that is invariably round the back, near the rubbish bins.

The familiar tang of antiseptic is always the first thing I notice as I walk through the hospital doors. It is 150 years since Joseph Lister first used a carboxylic acid spray in Glasgow Royal Infirmary, before treating a seven-year-old boy with a fractured kneecap. Unlike most patients at the time, the boy didn’t get an infection, and Lister’s use of disinfectant and other aseptic methods including hand-washing and sterilizing instruments became the accepted practice. So that smell of antiseptic is always a reminder to me that before Lister pioneered its use, having an operation was an absolute lottery, and if you were a patient, all too often you had a losing ticket, because back then, even when a procedure was completely successful, 50 per cent of patients died after surgery, most of them from post-operative infections that were so prevalent they were known simply as ‘ward fever’ or ‘hospitalism’.

As well as the antiseptic aroma, a wave of warm air also greets me, because the ambient temperature in hospitals is set for people in their pyjamas, not those who are fully dressed. That always makes it much too hot for the medical and nursing staff, but it is something we accept and deal with because we know that hospitals are not run for our comfort, but that of the patients.

I pass through two security doors and, as always, the nearer I get to the operating theatre, the more tangible is the buzz in the atmosphere. Nurses in scrubs are always bustling around with trolleys and instruments and I say a few hellos on my way to the theatre suite.

I travel to work in ‘civvies’ on operating days and head straight for the changing rooms, hang my clothes in my locker and put on my theatre scrubs and hat, ready for action. My next task is to go and see my patients on the ward. They are inevitably anxious and more than a little fearful, for in many cases there may be fatal consequences if the operation is not successful, so I want their first sight of me on the day they have been anticipating and quite possibly dreading to be in a calm environment, not the bustle of the theatre suite. I feel that it is important for them to see me looking cool, confident and ready to go before they come down to the theatre, and I try to speak to them in a calm, reassuring way, just saying, ‘How are you doing? We’re all set and you don’t have to worry about a thing. I’ve a great team working with me and everything is going to be absolutely fine. I’ll see you when you’re back on the ward and awake again.’ A few words from me are not going to wave a magic wand and make their fears completely disappear, of course, but I hope they give them some reassurance.

After seeing my patients, I walk back down to the theatre suite, and as I open the door of the operating theatre I can feel the familiar out-rush of air through the opening from the brightly lit room beyond. There is a laminar airflow in operating theatres, a system of circulating filtered air in parallel-flowing planes to reduce the risk of airborne contaminants or chemical pollutants entering the room. Pure, sterile air is constantly pumped in to keep the room at a higher pressure than the surrounding area, ensuring that any airflow is only one way – from in to out, and not out to in – so no foreign particles can get into the theatre on an air current. It does tend to make it a very dry environment, leading to severe dehydration if you’re working in there for any length of time, and the major operations we do often take all day, and sometimes all night as well.

The full surgical team is normally eleven or twelve strong: an anaesthetist who has his or her own nurse; two consultants; two registrars (trainee surgeons); two ‘scrubbed-in’ (gloved, gowned and fully sterile) scrub nurses who handle the sterile instruments for the surgeons; and three or four other nurses who are not scrubbed-in and who act as ‘gofers’ bringing other instruments, swabs and anything else the scrub nurses or surgeons ask for.

Although autoclaves are still sometimes used, our instruments are usually sterilized not by heat or liquids but by sonic micro-pulses that set the instruments vibrating and ‘shake off’ any molecules adhering to them. Anything, such as a fresh set of swabs, brought into the theatre by the non-scrubbed-in nurses is in a double-wrapped pack. The first nurse tears the outer wrapping but does not touch the sterile second wrapping inside. She holds out the pack to the scrub nurse who takes the sterile instrument in its sterile pack without touching the outer wrapping, opens it, and passes the swab to the surgeon. When operating, surgeons tend to be quiet and almost still, but the further down the chain of command you go the more movement and the more noise there is, and the non-scrubbed-in nurses bustling in and out of the theatre are always the most chatty.

Before the patient is brought down from the ward to the theatre suite, I always hold a briefing. The entire surgical team stands in a circle, wearing scrubs and theatre hats but not scrubbed-in and gowned at this stage. We all wear blue scrubs that are clean but some still bear the faint marks of stains from previous operations that no amount of boil-washing and sterilizing can apparently remove. They also tend to be ill-fitting – the product, I believe, of a ‘one size fits all’ rule adopted by hospital administrators. Almost all hospital scrubs seem to be XL size, so the bodies of the more well-built staff may be straining at the fabric of their scrubs while the more petite members can practically turn round inside theirs without removing them. Everyone wears clogs or plastic crocs on their feet and they provide some of the few flashes of strong colour in the operating theatre. A few of the team wear red crocs, and one flamboyant nurse has pink ones with stencilled flowers on them. Mine are always white, but by the end of an operation they are a different colour because surgeons’ crocs are always splashed with blood and other bodily fluids that have dripped from the operating table. The hazardous waste bins in the operating theatre are bright orange and yellow but almost everything else in there is silver, white or muted tones of pale blue and pale green.

I usually open the briefing by saying something like ‘Welcome to Theatre 12, which as you know on alternate Mondays [the days when I operate there] is the best one!’ The joke might be getting more than a little tired by now but it is not only a way of breaking the ice and defusing the tension, it also reminds everyone that we are forever aiming to achieve the highest possible professional standards.

The briefing is a time to stress the value of the contributions of all the team members. I go around the group and we all introduce ourselves and outline our particular roles. Whenever there is a new face among the staff or trainees, or a new medical, dental or work experience student present, I make a point of introducing them myself, so that they feel a bit more involved in the procedure. I reinforce that by telling them, ‘You’re part of the team when you’re here, you’re not peripheral to it,’ because often they feel their only role is to touch something sterile and get shouted at … which of course does happen! The key message is that this is a professional team, caring collectively for the patient on the operating table, and they should carry this culture forward throughout their medical or nursing careers. However, I’m always ‘Consultant Surgeon Jim McCaul’ in briefings, not because I want to stand on ceremony or hide behind my title, but because it emphasizes that, although it is a collaborative process, I am the team leader and the ultimate responsibility for decision-making rests with me.

There is often a mixture of operations on our list and we discuss them in the order they are written on the paper, even if we then change the list order at the end. Sometimes there will only be one major case on our list, which we know will take the whole day – and sometimes more than that – to complete.

The briefing needs to be done before the patient is brought down to the theatre suite and it can be a hassle to organize because everyone must be present for it. Sometimes people are preparing instrument trays, or checking vital equipment, or making sure the detailed cross-sectional imaging is available, or the registrar is on a ward round, or one of the theatre staff is not starting until ten o’clock because they’re on a later shift … and we have to hang around until everyone has assembled. There is no question of starting without someone; they must all be in the room for the briefing, because any operation is a collaborative process. Input is welcome from anyone, and if everyone knows the plan, the chance of anything going wrong is reduced and the reaction if it does will be quicker and smoother.

I often ask questions of the team members to increase their sense of involvement, because we need an environment in which everyone is comfortable about speaking up and expressing an opinion: even though I have three decades of training and experience behind me, I still don’t know everything; you never stop learning. It’s a little like the ‘Chinese Parliaments’ that the SAS hold before their very different kinds of operations. In the SAS, everyone is free to participate in the discussion when the operation is being planned, and the one unbreakable rule is that if you do not voice your opinion during the briefing you do not get to make criticisms of how the operation was carried out afterwards. In the same way, the one thing I never want to hear when something has gone wrong with a procedure is ‘I wasn’t sure about that before we started’. If you weren’t sure, you should have said so in the briefing before we began.

The team then talks through the various processes we’ll be following during the operation and the need for certain procedures and drugs. These include antibiotics to prevent infection, administered just before we start operating; tapered compression stockings and pneumatic calf pumps on the legs to prevent clots forming in deep veins, which can then break off and block blood vessels in the lungs – the deep vein thrombosis that long-haul air travellers are warned about; and injecting the drug heparin to reduce the likelihood of blood clotting.

If there is a possibility that a patient will need blood, we are careful to ensure that it can be done quickly, so we take a sample the day before and find the closest match possible from the blood bank. On the end of every bag of blood there are what we call ‘pigtails’ – little straws with a small amount of blood in them – and we mix that with some of the patient’s serum to make sure there isn’t going to be a transfusion reaction. The process takes a few hours, so in trauma situations, where blood is needed urgently, we use standard O-negative, because it is the least likely to cause a problem.

We discuss the positioning of the patient on the operating table too, because sometimes we need to move them during the operation and that needs to be pre-planned. We also go through all the equipment and kit we will need, though to a varying degree the team members already have a pretty good idea of that from previous experiences. The equipment includes our standard kit of more than eighty instruments for every operation, plus the specific requirements for each one: for instance, what kind of saw we will need to cut through bones and what kind of tourniquet for any limbs from which we will be ‘harvesting’ tissue.

I then run through the standard checklist, immediately before we start operating. Is the patient diabetic? Does he need glycaemic (blood sugar) control? Is patient warming in place? Do we need to remove any hair from the body surface? Have antibiotics been administered? Does the patient have any allergies? If a blood transfusion is planned, has it been cross-matched? Is the blood available and in the fridge, ready for use? If it is going to be a long operation, I will also tell the staff that we will do our best to keep the whole team fresh, scrubbing out surgical staff at appropriate intervals, and making sure that everyone gets some food and water.

At the end of the briefing, enthused and ready to go in to bat for the patient, all the staff disperse to their respective stations to complete their own preparations, and one of the nurses calls the ward and asks for the patient to be brought down. My own next vitally important task is to sort out my music. On days when I’m operating I always have my own playlist with me. I have pop music for the early stages of the procedure and the close at the end, and more serious music – mainly, though not exclusively, classical music – for the technically demanding microsurgery phase that may last several hours.

Although there were a few CDs kicking around in most operating theatres early in my career, the soundtrack to a procedure was usually provided by the bleeping of the heart monitor. That sound always cuts through whatever music we have playing, but subconsciously you tend to blot it out in order to concentrate on other sounds around you that may have far greater significance. Having said that, if its tone or pitch changes, you are instantly aware of it and on full alert.

I first had the opportunity to bring some of my own music into the operating theatre when I was a junior trainee in cardio-thoracic surgery. I slotted in Moon Safari by the French group Air, and as it began to play, the scrub nurse, a battle-hardened veteran of a thousand ops with a downturned mouth and a world-weary air, gave me a sideways look and said, in the broadest Glaswegian, ‘So are you into aw that druggy music, then?’ She then shrugged and carried on with what she was doing, but I didn’t let her lack of enthusiasm put me off and kept on playing my own choice of music whenever I was operating. I still do during major surgery today. It’s not just a personal quirk: there is solid scientific evidence that, when carrying out repetitive tasks requiring intense concentration, a surgeon’s performance is improved and his anxiety levels are reduced if music he has personally selected is playing.

Music has also been shown to reduce anxiety in patients under local anaesthesia. There is even some evidence to suggest that those under general anaesthetic need less pain relief, both while asleep and afterwards, if music has been playing. In addition, music helps to reinforce the mood we always try to create at the pre-operative briefing: relaxed but focused and, if necessary, capable of swift and decisive action.

In non-major cases or in the early phases of a major operation, the soundtrack just needs to please everyone and avoid irritating anyone. A mixture of recent pop music, leaning more towards the Radio 2 playlist than Radio 1, often music from the 1980s, usually does the trick, but when we reach the microsurgery phase of the operation I feel the need to change the environment to one of quiet, focused concentration for the surgeons. That leaves nobody present in any doubt that we have reached a particularly demanding and technically challenging part of the procedure. Any visitors to the theatre suite then also benefit from an audio as well as a visual clue (the huge microscope that we use during microsurgery) that the cathedral-like atmosphere must not be disturbed.

Music has been important to me throughout my life and career, and not merely as a background soundtrack. Like all surgeons, I have to operate frequently to maintain my skills and technique and, unlike practising my flute, it is not a routine, two-hours-a-day process. However, playing the flute has also undoubtedly helped develop and hone my technical motor skills – my manual dexterity and delicacy of touch. I am convinced that the relentless practice I had to put in as a pupil learning the instrument when I was young not only made me a much better flute player, but a more skilful surgeon too. The technical stuff – scales and arpeggios – remains crucial to me even today. I still run through them the night before I’m in the operating theatre, and when I’ve done so, my hands will do what my mind wants them to more swiftly and efficiently during microsurgery and suturing than if I’ve just been sitting on the sofa watching television.

Like skilled musicians, surgeons need to make highly efficient use of their hands. Early in my surgical career I was struck by the fact that some of the consultants training me never seemed to rush, were always apparently relaxed and had very smooth and effective hand and finger movements. Now, when working with my own trainee surgeons, I always stress that it is not the speed at which you operate that counts, but the economy of movement you use, so that the surgery appears effortless.

The nicest compliment you can get is when someone says, ‘You didn’t seem to be rushing at all, but that’s only taken twenty minutes.’ During a recent procedure I overheard a student who was watching a senior fellow and me tying blood vessels whisper to his fellow student, ‘It’s like watching magic!’ The key is thinking a few steps ahead: don’t be rushing it, just make sure that every move is as efficient as possible. I am not saying that absolutely every movement counts and there is no redundancy at all, but you work to minimize that. It’s a bit like a snooker player planning three or four shots ahead or a chess grandmaster visualizing checkmate several moves before he achieves it. The operation should look easy. If it looks like a struggle, it is probably because it wasn’t planned well enough. It is also the best way to minimize difficulties and reduce operation time, which is very important in terms of patient outcomes – measured in free flap (transplanted tissue) survival rates, excellent wound healing, low rates of complications and above all, of course, the survival of the patient: the less time they spend anaesthetized and under the knife, the quicker and more complete will be their recovery afterwards.

Once our preparations are complete, with all the surgical team gloved, capped and gowned, and the surgeons and scrub nurses scrubbed-in, all the staff look anonymous, with only their eyes visible through the ‘surgical letterbox’ – the gap for the eyes between the cap and the top of the mask. All the sterile staff are also wearing either glasses or clear visors, to prevent spurting blood or other bodily fluids splashing into their eyes. It has often struck me that a surgical team can communicate remarkably well with just their eyes, especially when something has gone wrong and action is required. A narrowed glance, a widened eye, even a small gasp behind a mask can convey the most powerful message in the bright, hot, rarefied atmosphere of an operating theatre in full flow.

All the staff wearing exactly the same garb can make it a little confusing for those visitors I mentioned earlier – medical students, overseas guests or personnel from surgical device companies who are not scrubbed-in and observe from the periphery of the theatre, or from a viewing gallery if there is one. None of them will have a clue about anyone’s seniority. The only hints might be a stray wisp of grey hair showing at the edge of someone’s surgical hat, or the speed at which different surgeons suture because, confident in their skills and with years of training and practice behind them, consultants tend to suture much more quickly and accurately than registrars. Visitors can also find the trays of surgical instruments laid out ready for use quite bizarre-looking, even threatening, the array of bone saws, drills and retractors looking more like medieval torture implements than life-saving tools.

When the patient arrives from the ward, we make the final reconfirmation of his or her details and the procedure to be followed – the last stage of a triple checking process that ensures we are carrying out the correct operation on the correct patient. Mistakes have happened very occasionally in hospitals in the past, when a patient has been misidentified or has, for example, had an operation on his left arm when it should have been his right, so the exhaustive checks are there to make sure such errors never happen.

After the patient has been anaesthetized for a major operation, the first phase of the procedure, which we always hope to complete in half an hour, involves placing an arterial line into the artery at the patient’s wrist, peripheral venous lines into the arms, and a central venous line deep in the neck. These allow us to precisely measure blood pressure from within the artery with every heartbeat, and safely deliver fluid and drugs. A tube is also fed down the throat into the windpipe, ensuring a safe airway, and a catheter is inserted into the bladder to measure urine output so we can monitor kidney function.

The unconscious patient is then wheeled through to the theatre and carefully positioned on the operating table. This is a complex team manoeuvre, requiring great care to avoid dislodging the numerous lines and tubes that are keeping him safe. He has a foam blanket underneath him to keep him warm and gel packs are also placed at pressure points under him to keep him comfortable and still. To keep his whole body warm, he is covered by a ‘Bair Hugger’, because anaesthetized patients can’t regulate their own core temperature and even a 1° drop doubles the risk of infection. A Bair Hugger is a single-use blanket with micro-perforations through which heated air is blown; a forced-air warming system that prevents hypothermia and other complications during surgery, such as increased rate of infection and higher blood loss. The patient’s body is also covered in sterile blue surgical sheets, held in place by steel scissor clamps, with just the sites to be operated on left exposed. Many surgeons say they prefer to have their patients’ faces covered during operations, making the procedure more neutral and impersonal for them rather than having a constant reminder of the individual they are treating in front of them, but of course that is not a luxury a maxillofacial surgeon can ever enjoy.

I don’t really get butterflies before carrying out a procedure any more, but I am like an athlete on the starting blocks, wound up, waiting for the gun to fire … so there is nothing more frustrating than a delayed start or, worse, a postponement. That’s a very rare event, though – in the Institute for Neurological Sciences in Glasgow perhaps twice a year across the three major facial surgery teams. And I can recall only one occurrence in the three years I spent at the Royal Marsden and Northwick Park hospitals in London. When I worked in the Bradford Teaching Hospitals in Yorkshire delays were more frequent, usually a wait for the ITU (Intensive Treatment Unit) ward round to be completed. That was not the fault of any staff, though: the delays were usually caused because an ITU patient who was ready to be moved to another ward, thus freeing up an ITU bed, had to stay where she was because a patient well enough to go to social care could not leave the destination ward because there was nowhere for him to go. This sort of thing happened at least twice a month – very frustrating for everybody concerned. But postponements, again, were mercifully rare, only once every four to six months.

Once we’re ready to go, the first surgical step is always to replace the tube down the patient’s throat with an airway, a tracheostomy breathing tube surgically placed in his neck. The next step is to carry out an EUA (Examination Under Anaesthesia) – a detailed inspection with the patient asleep on the operating table. In an operation to excise a tumour, for example, the EUA determines the exact area of facial tissue that is to be removed. We use a special stain containing iodine to precisely delineate the cancerous and pre-cancerous tissue, thereby minimizing the impairment of the patient’s appearance, and his speech and ability to swallow.

Many of our operations involve a ‘free flap transfer’: a piece of human tissue – skin, flesh, muscle and sometimes bone – cut out of one of a number of different sites around the body and then transplanted into a different site to remedy a defect that may be congenital, or caused by trauma, or the excision of a tumour. Bone from the shoulder-blade, hip or fibula can be used to reconstruct the jaw, while skin and soft tissue from the arm or thigh can form a new tongue or the floor of the mouth. We measure the exact size and volume of the void that will be left after the tumour has been removed, which tells us precisely how much tissue we will need for reconstruction from elsewhere in the body. We write it all down and draw the shape to the same scale on the whiteboard in the operating theatre, so we can use it as the template for the free flap (the area of tissue we are going to transplant). We draw very accurate lines on the skin with purple skin-marking ink, precisely placing the incision lines over the shape and size of tissue required, and centring over the underlying blood vessels that supply that area of tissue.

As always when operating, as I prepare to make the first incision there is a moment of anticipation when time seems to slow down and I become hyper-aware of every sight, sound and sensation: the music playing quietly; the monotone beeping of the heart monitor; the sound of the suction device – like a muted vacuum cleaner – which changes to a ‘slooshing’ noise as excess blood and other fluids begin to be sucked away; the whirring of the extractor fans; and even the faint feeling of air movement against the exposed skin around my eyes. I still feel a frisson of excitement as I anticipate the familiar sight of the surgical blade parting the skin surface, exposing the yellow subcutaneous fat and, beneath it, the sheen of the silvery fascia that covers the red-brown muscles. The incision is as clean as a drawn line on paper for an instant, and then bright crimson blood begins oozing from the severed edges and seeping into the surgical cut. At this point there is an almost overwhelming sense of entering into a sanctuary, where nothing can distract from the purpose at hand and there is total focus on the person lying in front of me. A hospital is the only building in the world where no one moves when the fire alarm goes off.

Although the incisions are precise, newcomers to the operating theatre are always surprised by the amount of physical force that is needed to cut through human skin, or peel back neck skin and muscle tissues. We tend to imagine that our skin and flesh are quite delicate, but they’re much tougher than we think and it takes a real effort to pull them back to expose an underlying structure.

There is sometimes a faint smell as the flesh opens which registers on your subconscious as much as your conscious mind, because you are focusing so hard on the procedure, but there is little sound, unless you’re using a laser or a Colorado diathermy needle instead of a scalpel. The Colorado needle is a monopolar electrode that burns through tissue using high-frequency shortwave electric current at its incredibly sharp tungsten tip. It makes a faint buzzing noise each time you cut with it, and the act of cutting also produces a musical note. The needle also has another setting to make blood vessels coagulate and that produces a different note, with the two notes a minor third apart, like Brahms’ Lullaby. Every time I hear those notes it feels like a slightly disconcerting juxtaposition to me, given that what we’re doing at that point would be most unlikely to lull anyone to sleep.

Using the Colorado needle also generates puffs of smoke which have to be suctioned away because they may contain viral particles. You can smell the burnt flesh when you’re using it, and sometimes when you walk into the operating theatre suite you can instantly tell that a hip replacement or some other major surgery has been going on, because you’re assaulted by a smell like the aroma of a bad barbecue.

When I have completed the excision of the tumour with a good margin around it to eliminate any microscopic cancer spread, I turn my attention to the lymph nodes in the patient’s neck. Partly as a result of a huge randomized controlled trial in India, it has now been established that even if there is no detectable sign of cancer there, removing the lymph nodes is life-saving for the 20 or 30 per cent of patients who already have an invisible microscopic cancer spread to the neck. So I next expose the outer surface of the shiny yellow envelope of tissue that contains the lymphatic vessels and lymph nodes, lying beneath the platysma muscle in the neck, distinctively marked by vertical stripes at intervals. I dissect this layer free from the muscles and blood vessels using scalpels and scissors and a new device called a harmonic scalpel. This looks like a Star Wars version of scissors, but uses ultrasonic vibration to separate and simultaneously seal human tissue, and can remarkably reduce the oozing of blood when tissue is cut.

Removing the lymph glands in the neck also gives us access to the blood vessels in the carotid arteries to which we will attach the transplanted tissue flap. The priority when I’m doing a neck dissection is to remove the lymph glands and the disease they may contain but equally to make sure I leave the neck with a beautiful (usually facial) artery and a perfectly prepared internal jugular vein. These will accommodate the flap of transplanted tissue and connect with the tiny blood vessels, only two to three millimetres in diameter, that will supply oxygenated blood to the flap and drain it. Like a lot of things in life, the best time to get all this right is the first time. If we prepare and plan meticulously, with all the blood vessels the right length, all lined up, and the vessels in the neck sitting passively and perfectly, then the subsequent microsurgery to connect them to the free flap should not be difficult and complex.

Another technique we use to make free tissue reconstruction more reliable is to base the flap on ‘perforating vessels’ – the very tiny arteries and veins that run up to and down to the skin surface from the large blood vessels that we use in the arms, legs and trunk. Although we can predict where these are likely to be, we will make the first incision so we have a choice of where to harvest the skin for a flap, and so can have the perforating vessels sitting right in the middle of the tissue we transplant. This is personalized medicine, custom-tailored to the anatomy of our patient.

While I’m working on the facial surgery, another surgeon will be preparing to harvest the bone and tissue for the free flap to reconstruct the face and neck. Having two surgeons, one preparing the flap to be transplanted while the other one excises the tumour and prepares the site to receive the flap, greatly reduces the duration of the operation and therefore the risk that fatigue in the surgeons or the medical team will lead to errors. It also cuts the amount of time the patient has to remain under anaesthesia, which in turn reduces the time needed for him to recover from the operation. Each of us also has a trainee surgeon assisting and observing us, learning the skills that will ultimately enable them to take the lead role themselves.

All the time we are operating, the sounds of the theatre include the constant murmur of nurses counting aloud. Everything we use is counted in and counted out again and everything must be accounted for. It’s done to ensure that no small instruments, swabs or anything else are left inside the patient, and the count is always carried out in a particular way. When I have finished with a swab, for example, I will pass it back (sometimes requesting ‘Another one of these in white’) or simply drop it on to the sheet covering the patient’s body. The scrub nurse picks it up with her tongs and throws it into a stainless steel bowl and one of the non-sterile nurses then picks it up with her tongs and puts it in one of the pockets of a clear plastic sheet – like a transparent advent calendar – hanging on the wall of the operating theatre. When it’s full, it is discarded and a fresh one hung up. One of the staff nurses counts the number of used swabs out loud in front of another nurse who then makes her own count of them, and the total is compared to the number of clean swabs that have been issued.

It is a vital procedure and is treated with absolute care and seriousness, because if those numbers do not match at the end of the operation and all other possible explanations have been ruled out, the assumption will be that a swab has been left in the patient, who will then have to be reopened in search of it. None of us is ever complacent about it because a mislaid swab could have fatal consequences for the patient. It has never yet happened in one of my operations, though we once had a very close call. At the end of a major operation but before we began to close the patient, we discovered that a swab was missing and neither myself nor my colleague could believe it was inside the patient. Yet we followed the didactic theatre protocol and X-rayed the patient (swabs have a thick radio-opaque thread in them so show up clearly on an X-ray) and there it was, nestling in the very root of the neck, hiding behind the big muscles, like a small medical IED ready to sabotage our patient and our work.

When we have completed the resection (cutting out) of the tumour, we send a tiny piece of the surrounding tissue to the pathologist. If we’ve left any tumour cells behind there – and on the CT and MRI imaging we have, it is always quite hard to tell how far the cancer has spread – then the cancer will recur from that point. If it is in the bone, then even radiotherapy will be of no help.

While the sample is being snap-frozen in the lab and then examined under the microscope, we have a breather, a bite to eat and take on some fluid. Before we do so, the theatre staff dress the patient with saline-soaked swabs to restrict the loss of fluid from his body through evaporation. For dignity’s sake they also cover his face with some surgical drapes, and then leave him asleep, stable and comfortable, and watched over by the anaesthetic team monitoring his vital signs.

When the lab report comes back, hopefully negative, and everyone has been fed and watered and had a few minutes’ rest, we go back into the theatre. The free flap for the reconstruction is all but detached, apart from the artery supplying blood and the vein draining it. We clamp and divide them, securely tying the stumps of the blood vessels left behind, and the instant that we do so I call ‘Flap off!’ and our theatre healthcare assistant writes the ‘detach time’ on one of the theatre whiteboards. For obvious reasons, even though we are still working in the same calm and unhurried way, we aim to keep the time that the flap remains detached from a blood supply to an absolute minimum.

Once I am satisfied that the free flap is an absolutely perfect fit for the space left by the removal of the tumour – and I continue to shape and sculpt it until I am – everything is in readiness for the complex part of the procedure. This is the point at which the large microscope we use in microsurgery is wheeled up to the table. German-made (Zeiss) and generally thought to be the best on the market, it is a huge and very heavy machine, around eight feet tall with a base about three feet square, but so beautifully engineered – Vorsprung durch Technik! – and so perfectly balanced that it feels as light as a feather when we’re adjusting it. There’s a pair of periscope eyepieces each for the surgeon and his assistant (either another consultant or a trainee surgeon, sitting on the other side of the patient’s head), and the view down the scope is binocular – both eyes – so depth perception is clear. There are buttons for zoom and focus like a computer gaming device, and another button to release and move the microscope head. A light click resets the scope, so the surgeon can set the eyepieces to his own inter-pupillary distance (that is, the distance between the pupils of his eyes – in my case 61.5mm). There are also plus and minus rings around the eyepiece, to adjust depth of field.

The arrival of this huge piece of technology feels like a metaphor for the extreme technical phase we are now entering. I feel a further surge of excitement and focused relaxation as I arrange myself on the microsurgery chair. I make small adjustments to its arms until they are the perfect height for me to rest my elbows and relax my shoulders, while leaving my hands completely free to make tiny movements with my fingers. I exhale in a long sigh that always precedes the controlled breathing once I begin microsurgery in the bright, vivid view before my eyes, with the gentle beep of the circulating blood registering faintly in my subconscious. This is now the inner sanctum.

At the same time as the microscope is brought up to the operating table, we switch to the serious music. My playlist for this phase of the procedure, which can last several hours, includes film scores and piano works by the Scottish composer Craig Armstrong, but is mostly baroque: Bach, Handel, some Vivaldi and Alessandro Marcello. There is also some beautiful Vaughan Williams (Fantasia on a Theme by Thomas Tallis) and, by way of contrast, a cheeky Braveheart theme – practically de rigueur for a Scottish surgeon when working south of Hadrian’s Wall. The baroque selection in particular – flute sonatas and piano music such as The Goldberg Variations – for me imparts a structure and a sense of tangible discipline to the environment. The selected recordings are classic virtuoso performances, full of lyricism and enormous musicality, and that is
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