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Chapter 1

Invisible Made Visible

A curtain screened my group of interns and medical students from the rest of the forty-bed ward at a training hospital in Vellore, India. Activity throbbed in the ward: nurses tending to other patients, families bringing in home-cooked food. Inside the curtain, though, we were giving full attention to our young colleague as he made a diagnosis.

He was half-kneeling, in the posture I had taught him, with his warm hand slipped under the sheet and resting on the female patient’s bare abdomen. While his fingers probed gently for telltale signs of distress, he pursued a line of questioning that showed he was weighing the possibility of appendicitis against an ovarian infection. Suddenly something caught my eye – a slight twitch of movement on the intern’s face. Was it the eyebrow arching upward? A vague memory stirred in my mind, but one I could not fully recall.

The intern’s questions were leading into a delicate area, especially for demure Hindu society. Had she ever been exposed to a venereal infection? He looked straight into the woman’s eyes as he questioned her in a soothing tone of voice. Somehow his facial expression combined sympathy, inquisitiveness and warmth. His very countenance coaxed the woman to put aside the awkwardness and tell us the truth.

At that moment my memory snapped into place. Of course! The left eyebrow cocked up and the right one trailing down, the head tilted to one side, the twinkling eyes, the wry, enticing smile – these were unmistakably the features of Professor Robin Pilcher, my old chief surgeon in London. I sucked in my breath sharply.

Startled by my reaction, the students all looked up. I could not help it, for it seemed as if the intern had studied Professor Pilcher’s mannerisms and was now replicating them in an acting audition. I had to explain myself. ‘That is the face of my old chief! What a coincidence – you have exactly the same facial expression even though you’ve never been to England and Pilcher has never visited India.’

At first the students stared at me in confused silence. Finally two or three of them grinned. ‘We don’t know any Professor Pilcher,’ one said. ‘But Dr Brand, that was your expression he was wearing.’

Later that evening, alone in my office, I reviewed my time under Pilcher. I had learned from him many techniques of surgery and diagnostic procedures. Evidently he had also imprinted his instincts, his expression, his very smile, in a way that could be passed down to others. It was a kindly smile, perfect for disarming a patient’s embarrassment in order to tease out important clues.

Now I, Pilcher’s student, had become a link in the human chain, a carrier of his wisdom to students some nine thousand miles away. The Indian intern, young and brown-skinned, speaking in Tamil, had no obvious resemblance to Pilcher or to me. Yet he had conveyed the likeness of my old chief so precisely that it had transported me back to university days with a start. The experience in that ward gave me a crystalline insight into the concept of ‘image’.

A Mysterious Phrase

In modern times the word image may connote nearly the opposite of its original meaning. Today, a politician hires an image-maker, a job applicant dresses to present an image of confidence and success, a corporation seeks just the right image in the marketplace. I wish to return to the word’s original meaning: a true likeness, not a deceptive illusion.

Think of a ten-pound bundle of protoplasm squirming fitfully in a blanket. The baby’s father weighs twenty times as much, with his body parts in different proportions. Yet the mother announces proudly that the baby is the ‘spitting image’ of his father. A visitor peers closely. Yes, a resemblance does exist, evident now in a dimple, slightly flared nostrils, a peculiar earlobe. Before long, mannerisms of speech and posture and a thousand other mimetic traits will bring the father unmistakably to mind.

Such usages of image – a baby, a professor’s facial expression – shed light on a mysterious phrase from the Bible: the image of God. That phrase appears in the very first chapter of Genesis, and its author seems to stutter with excitement, twice repeating an expression from the preceding verse: ‘So God created human beings in his own image. In the image of God he created them; male and female he created them’ (1:27 NLT). The very first humans received the image of God, and in some refracted way each one of us possesses this sacred quality.

After each stage of creation, God pronounced it ‘good’. Still, something was lacking until God decided, ‘Let us make human beings in our image, to be like us . . .’ (1:26 NLT). Among all earthly creatures, only humanity receives the image of God. But how can visible human beings express a likeness to God, who is invisible spirit?

We share with the animals a body composed of bone, organs, muscle, fat and skin – and in truth, we fall short compared to the abilities of some animals. A horse easily outruns us, a hawk sees far better, a dog detects odours and sounds imperceptible to us. The sum total of our sheer physical qualities is no more godlike than a cat’s. And yet, we are made in God’s image, with our bodies serving as its repository.

Like a growing child absorbing traits from his parents, like a student learning from his professor, we can take on God’s qualities – compassion, mercy, love, gentleness – and express them to a needy, broken world. As spirit, God remains invisible, relying on us to make that spirit visible.

It is a supreme mystery that God has chosen to convey likeness through millions of ordinary people like us. We bear that image collectively, as a Body, because any one of us taken individually would present an incomplete image, one partly false and always distorted, like a single glass chip hacked from a mirror. Yet in all our diversity we can come together as a community to bear something of God’s image in the world.

Learning from the Body

I close my eyes, blocking the view outside. Barefoot, I am wiggling the small bones in my right foot, half the width of a pencil and yet strong enough to support my weight in walking. I cup my hand over my ear and hear the familiar ‘seashell’ phenomenon, actually the sound of blood cells rushing through the capillaries in my head. I stretch out my left arm and try to imagine the chorus of muscle cells expanding and contracting in concert. I rub my finger across my arm and feel the stimulation of touch cells, 450 of them packed into every one-inch-square patch of skin.

Inside, a multitude of specialised cells in my stomach, spleen, liver, pancreas and kidneys are working so efficiently that I have no way of perceiving their presence. All the while, fine hairs in my inner ear monitor a swishing fluid, ready to alert me if I suddenly tilt off balance.

When my cells work well together, I’m hardly conscious of their existence. Instead, I feel the composite of their activity known as Paul Brand. My body, composed of many parts, is one. And that is the root of the analogy we shall explore.

I picture the human body as a community made up of individual cells. The white blood cell, for example, closely resembles an amoeba, though it possesses far less autonomy. A larger organism determines its duties, and it must sometimes sacrifice its life for the sake of that organism. Yet the white cell performs a singularly vital function. The amoeba flees danger; the white cell moves toward it. A white cell can keep alive a person like Newton or Einstein . . . or you and me.

The cell is the basic unit of an organism; it can either live for itself, or it can help form and sustain the larger being. The same principle applies to human groups, such as neighbourhood communities and even nations. ‘Ask not what your country can do for you,’ President John F. Kennedy challenged Americans; ‘ask what you can do for your country.’ Membership has its privileges, and also its conditions.

The apostle Paul explored this analogy in 1 Corinthians 12, a passage that compares the church to the human body. His analogy takes on even more meaning to me because I deal with the body’s cells every day. Following Paul’s analogy, I augment it like this:



The body is one unit, though it is made up of many cells, and though all its cells are many, they form one body . . . If the white cell should say, because I am not a brain cell, I do not belong to the body, it would not for that reason stop being part of the body. And if the muscle cell should say to the optic nerve cell, because I am not an optic nerve, I do not belong to the body, it would not for that reason cease to be part of the body. If the whole body were an optic nerve cell, where would be the ability to walk? If the whole body were an auditory nerve, where would be the sense of sight? But in fact God has placed the cells in the body, every one of them, for a reason. If all cells were the same, where would the body be? As it is, there are many cells, but one body.



That analogy conveys a more precise meaning to me because though a hand or foot or ear cannot have a life separate from the body, a cell does have that potential. It can live in the body as a loyal member, or it can cling to its own autonomy. Some cells do enjoy the body’s benefits selfishly, while maintaining complete independence – we call them parasites, or cancer cells. From the human body, we learn important lessons on how to bear God’s image.





Chapter 10

Bone: A Necessary Frame

The Danish setting was worthy of a horror movie. Each morning I passed through a dark, narrow corridor and mounted creaking stairs that led to an ancient attic. There I found rows of boxes, layered with dust, filled with the mouldering remains of six hundred skeletons. The rest of the day I hunkered over those boxes in the dimly lit room, sorting through bones. In all, I spent seven days crouched in the attic of that musty old house in Copenhagen.

Shakespeare wrote, ‘The good [that men do] is oft interred with their bones.’ More than good is interred there. After a week I left that eerie place feeling as though I had watched a documentary on an ancient civilisation. My only clues, tiny projections and furrows on the surfaces of bones exhumed from the dust of history, taught me much. Surfaces – skin, hair and clothes, which consume so much human energy – had rotted away, leaving bones as the only mementos of those who had worn them.

The house served as a museum for Dr Vilhelm Møller-Christensen, a medical historian, who invited me there because the skeletons had belonged to people with leprosy. After studying the bones, which he had discovered on an island off the coast of Denmark, Dr Møller-Christensen wrote an extraordinary book on leprosy. Those of us who worked with the disease could hardly believe that he had learned so much without ever observing a living patient. All his insights came from poring over the five-hundred-year-old skeletons in his attic.

Picking over his clattery bones, much as a child rummages through a box of precious toys, Dr Møller-Christensen would locate certain favourites and point out to me their features. ‘See this skeleton with missing front teeth,’ he said. ‘It demonstrates that leprosy first attacks the body’s cooler parts.’ Together we examined the bones of feet and hands, speculating on what injuries might have caused their deformities.

I once heard a lecture by anthropologist Margaret Mead, who asked the question, ‘What is the earliest sign of civilisation?’ She mentioned several possible answers. ‘A clay pot? Iron? Tools? Agriculture?’ No, she said. ‘This is the evidence of the earliest true civilisation,’ she declared as she held up a femur, a leg bone, that showed evidence of a healed fracture. Mead explained that the skeletal remains of competitive, savage societies never showed such signs of recovery. Clues of violence abound: ribs pierced by arrows, skulls crushed by clubs. But the healed femur shows that someone must have cared for the injured person – hunted on his behalf, brought him food, and served him at personal sacrifice.

Working alone in the attic one morning, I came across a large box of skeletons that showed such evidence of healing. I learned that Dr Møller-Christensen had retrieved these particular bones from a monastery churchyard. An order of monks had ministered among leprosy patients and now, half a millennium later, their compassion was manifest in the thin lines of healing where infected bone had cracked apart or eroded and then grown back together.

Hidden Strength

TV crime shows, such as CSI, celebrate the feats of forensic scientists, who unravel the clues hidden in bones. Experts can determine a skeleton’s age by how hard or ‘ossified’ the cartilage has become. By age fifteen, the foot has fully formed, at twenty-five the collarbone has fused to the breastbone, and by age forty most of the seams in the skull have joined.

The bulky pelvis betrays the sex of the person who owned it. A broad and shallow pelvis with a smooth inner ring belongs to a woman, its oval opening precisely matching the size and shape that a baby’s head needs to squeeze through. A man has a more narrow, heart-shaped pelvis, formed of heavier bones. The thickness of a bone may reveal more. Discus throwers and weight lifters have the densest bones, because an exercised bone collects more calcium for needed strength. A horseback rider leaves clues in the stress lines of leg bones and pelvis; a furniture mover will show the effects in hip and shoulder bones.

No one has yet devised a material as well-suited for the body’s needs. The only hard material in the body, bone possesses strength enough to support every other cell. Sometimes we press our bones together like a steel spring, as when a pole vaulter lands; other times we nearly pull a bone apart, as when my arm lifts a heavy suitcase. In comparison, wood can withstand even less pulling tension, and could not possibly bear the same compression forces. Steel, which can absorb both forces well, has three times the weight of bone and would limit us.

The economical body, using a weight-saving principle of architecture, hollows out this frame and fills the vacant space with a red blood cell factory that turns out seventeen million new cells in the time it takes to read this sentence. Bone sheathes life.

I find bone’s design most impressive in the small, jewel-like chips of ivory in the foot. Twenty-six bones line up in each foot, about the same number as in a hand. Over the course of a match, a football player may subject these small bones to a cumulative force of a thousand tons. Not all of us leap and kick, but we do walk – on average, some 65,000 miles, or more than two-and-a-half times around the world, in a lifetime. Reliable bone serves us without fanfare, and grabs our attention only when we encounter a rude, fracturing force that exceeds its high tolerance.

Much of our planet’s sedimentary rock consists of microscopic creatures that died, their skeletons cemented together to form rock. The ocean is a hungry place, and marine skeletons serve as much for protection as for movement. For molluscs, scallops, nautiluses, crabs, lobsters, and starfish an external skeleton provides a suit of armour. The vast insect world also retains external skeletons, but these land-based species have size limits lest the burden of armour becomes insupportable.

On land, more subject to the incessant tug of gravity, movement is key to survival. The fastest rabbit evades the coyote and the fleetest African cat dines on gazelle. An internal, living skeleton makes a dramatic improvement. No longer need an animal outgrow its home and risk a vulnerable moulting period; rather, the skeleton now grows with the animal. And the design of muscles and ligaments attached to an internal scaffolding of bone allows heretofore unthinkable feats of movement.

Only with an internal skeleton can an animal the size of a condor support a ten-foot wingspan and soar on thermals for hours, or an elephant charge like thunder across the Serengeti, or a bull elk hoist his rack of antlers proudly toward the sky. Boneless locomotion tends to revert to the most primitive: the segmented scrunching of an earthworm or the lubricated slide of a slug.

Bones do not burden us; they free us.

The Feature of Hardness

Although no babies are born without bones, some inherit a genetic disorder called brittle bone disease. Their bones consist of deposits of calcium without the organic material of collagen that welds them together – the grit without the glue. A baby with this disorder may survive the pressures of birth, but with half its bones broken. Just putting a nappy on such a child may fracture a fragile hip or femur; a fall could break dozens of bones.

At our Carville hospital a patient taking steroids for treatment of her leprosy developed soft bones. She could break her foot bones by walking too briskly. Whenever I checked her x-rays for fractures, I was reminded that the most important feature of bone is its hardness. That property distinguishes it from all other tissue, and without it bone is virtually useless.

Inside a spiritual Body, too, lives a core of truth that never changes: the frame supporting our relationships to God and to other people. Our age smiles kindly on musings about unity and diversity and sensitivity. We highlight other parts of the body – the heart on Valentine’s Day, the face and skin in magazines and fashion, the hands in sculptures – and relegate the skeleton to Halloween, a spooky remnant of the past. I believe the quality of hardness deserves another look.

In some areas of my life I gladly accept restrictive rules. For instance, traffic laws inhibit my freedom – What if I don’t want to stop at a red light? – yet I accept the inconvenience. I assume that some skilled engineers planned out the need for stop lights, and I prefer traffic laws to vehicle anarchy. Still, something within us rebels against the notion that someone else has determined how we should live.

In recent years, the democratic societies of the West have been enlarging the boundaries of acceptable behaviour. The hook-up culture recast sex, not as an expression of personal intimacy but as a way to experiment with multiple partners. Rock stars and college professors alike began advocating the use of hallucinogenic drugs. Pornography came out of the closet and grew into a multi-billion-dollar industry. Binge-drinking swept across college campuses. Gender became fluid, more social construction than biology.

Those who opposed the new trends all too often came across as finger-wagging spoilsports. As it turned out, however, the traditions were right about many of those issues, at least in terms of their effect on physical health. The sexual revolution fostered the spread of venereal diseases, HIV/AIDS and numerous other health problems. Now secular activists and public health officials are warning of the dangers associated with unprotected sex, binge-drinking and drug use.

I once attended a conference which convened government agencies involved in health matters, including the Public Health Service, the Centers for Disease Control, the National Institutes of Health and the Food and Drug Administration. Together, we set the goal of identifying the top ten health issues facing the US.

I began jotting down the health concerns being discussed. It occurred to me that almost all of the primary health issues were lifestyle-related: heart disease and hypertension connected to stress, cancers associated with a toxic environment, AIDS contracted through drug use and sexual activity, sexually transmitted diseases, emphysema and lung cancer caused by cigarette smoking, foetal damage resulting from maternal alcohol and drug abuse, diabetes and other diet-related disorders, violent crime and automobile accidents involving alcohol or drugs. These were the endemic, even pandemic concerns for health experts in the United States, and with the increase in opioid addiction and obesity the trend has only accelerated. Studies show that two-thirds of deaths prior to age 65 can be traced to behavioural choices.

I had attended comparable medical conferences in India, and the difference was striking. There, infectious diseases dominated the list of health concerns: malaria, polio, dysentery, tuberculosis, typhoid fever, leprosy. If I had suggested to Indian health experts the possibility of eradicating their top ten diseases, they could hardly imagine such a paradise. Yet look what has happened here. After conquering most of those infectious diseases, the US has substituted new health problems for old, the majority of them stemming from lifestyle choices.

We have learned that what seems attractive and alluring may in fact prove damaging, and that some guidelines on behaviour exist for our own good. As one researcher concluded, ‘In essence the studies empirically verify the wisdom of the book of Proverbs. Those who follow biblical values live longer, enjoy life more and are less diseased.’ The state God desires for us, shalom, results in a person fully alive, functioning optimally to the designer’s specifications.

Restraints That Free

He came to me as a patient in England: a burly Welshman who spoke with a workman’s vocabulary. ‘Mornin’, doctor,’ he growled. As he removed his wool plaid jacket, I saw the reason for his appointment. The upper part of his right arm was not pink skin, but grimy steel and leather – an awkward, brace-like contraption coated with black coal dust. I removed the brace, expecting to find evidence of a mining accident, and the puzzle deepened. His intact forearm led to a long section of flaccid flesh from elbow to shoulder. A section of bone appeared to be wholly missing.

After I studied the miner’s records and x-rayed his arm, the answer fell into place. Years before, a bone tumour in his upper arm had led to a serious fracture which splintered large pieces of bone. His doctor had deftly removed an eight-inch pipe of living bone and sewed back the tissue and skin around the space. As the miner lay recovering, his boneless upper arm seemed perfectly normal on the outside. Who would know the interior landscape had changed?

Everyone would know, the first moment this miner used the muscles still attached to remaining bone. Muscles work on a triangle principle, with a joint providing the fulcrum. To raise the hand, for example, the biceps muscle attached to the upper arm pulls up on the forearm. The arm bends at the elbow, completing the triangle. One muscle and one forearm bone do not make a triangle, however, and this coal miner lacked the third element, the humerus bone of the upper arm.

After his surgery, whenever the miner flexed his biceps muscle his entire upper arm shortened, like a caterpillar contracting toward its middle. The space that should have housed a fixed bone between elbow and shoulder had become soft and collapsible, cancelling out the triangle that would transfer force to his forearm. To compensate, the inventive Welsh doctor had fitted the miner with a crude exoskeleton, the leather and steel contraption. Now, when his biceps muscle contracted, these steel rods prevented his upper arm from shortening, thus allowing his forearm to lift upward.

I, too, have surgically removed humerus bones, though now we avoid the awkwardness of an external skeleton by inserting titanium or a bone graft into the vacant space. Nevertheless, this man’s crude external brace had served him well for years, allowing him to work as a miner. He came to me asking for a new bone mainly because he had grown tired of having to buckle on his exoskeleton every day.

Because of its hardness, and susceptibility to fracture, bone can be seen as a constraint on human activity. It does, after all, keep us from squeezing into small spaces and from sleeping comfortably on hard ground. And what limits winter Olympians from adding twenty meters onto the graceful ski jump and keeps the slalom course in the domain of a few experts? The risk of broken bones. A person who breaks a leg in winter sports might wish for stronger bones – but stronger bones would be thicker and heavier, making skiing far more limited or impossible.

No, the 206 lengths of calcium that frame our body free, rather than restrict, us. Just as the Welsh miner’s arm needed a proper scaffolding, whether external or internal, our ability to move effectively depends on bone – rigid, inflexible bone.

A Dependable Skeleton

I see a close parallel in a spiritual Body, where rules governing behaviour function much like dependable bones. Moral law, the Ten Commandments, obedience – a ‘thou shalt not’ negativism taints the words, and we tend to view them as opposites to freedom. As a young Christian, I cringed at such words. Later, though, especially after I became a father, I gave thought to the very nature of law.

I now see God’s rules governing human behaviour as guidelines intended to help us live the very best, most fulfilling life on earth. Rules may prove as liberating in social activity as bones are in physical activity.

Consider, for example, the Ten Commandments. The first four of those commandments set out rules governing a person’s relationship to God: Have no other gods before me. Don’t worship idols. Don’t misuse my name. Remember the day set aside to worship me. As I contemplate these once-forbidding commands, more and more they sound like positive affirmations.

What if God had stated the same principles this way:



I love you so much that I will give you myself, the only God you will ever need.

I desire a direct relationship with you. Representations are inferior. You can have me.

You will be known as ‘God’s people’ on the earth. Value the privilege; don’t misuse it by profaning your new name or by not living up to it.

I have given you a beautiful world to work in, play in and enjoy. As you do so, set aside a day to remember where it came from. Your body needs the rest; your spirit needs the reminder.

The next six commandments govern personal relationships. One is already stated positively: honour your father and mother, a near-universal principle of family loyalty. The next five:

Human life is sacred, for human beings express my own image. You must honour the sanctity of life.

Marriage can cure the essential loneliness in the human heart. Reserve physical intimacy for its rightful place within marriage lest you devalue and destroy that relationship.

I am granting you a great privilege, the ownership of property. Stealing violates that right.

I am a God of truth. A lie destroys contracts and promises, undermines trust. You are worthy of trust: express it by not lying.

I have given you good things to enjoy: cattle, grains, gold, music. Love people; use things. Do not use people for your love of things.



Restated positively, the commandments emerge as a basic skeleton of trust that links our relationship with God and with other people. By following them, we express something of God’s image in us. God has given laws as the guide to the best life, whereas our innate rebellion tempts us to believe that God’s laws are restricting us from something better.

Higher Law

Yes, one might reply, perhaps the Ten Commandments can be manipulated with a positive spin. Why, then, didn’t God state them that way? Why say, ‘You shall not murder. You shall not commit adultery. You shall not steal’?

I suggest two answers. First, a negative command actually proves less limiting than a positive one. ‘You may eat from any tree of the garden except one’ allows more freedom than ‘You must eat from every tree of the garden, starting with the one in the northwest corner and working along the outer edge of the orchard’. ‘You shall not commit adultery’ is more freeing than ‘You must have sex with your spouse twice a week between the hours of nine and ten in the evening’. ‘Do not covet’ is less restrictive than ‘I am hereby prescribing limits on ownership. Every person is entitled to one cow, one ox and three gold rings’.

Second, humanity was not yet ready for an emphasis on the positive commands. The Ten Commandments represent a kindergarten phase of morality, setting forth the basic laws necessary for a community. When Jesus came to earth, he summarised the entire law in two positive commands: ‘Love the Lord your God with all your heart and with all your soul and with all your strength and with all your mind;’ and ‘Love your neighbour as you love yourself’ (Luke 10:27). It is one thing not to covet my neighbour’s property and not to steal from him, and quite another to love him so that I care for his family as much as I care for mine. Morality took a quantum leap from prohibition to love.

More, Jesus insisted that laws are given not for God’s sake, but for ours. ‘The Sabbath was made for man, not man for the Sabbath,’ he said. Elsewhere, ‘you will know the truth, and the truth will set you free’ (Mark 2:27; John 8:32, my italics). Jesus came to cleanse the violence, greed, lust and hurtful competition from within us for our sakes. He desires us to become more like God.

The Ten Commandments represent the foetal development of bone, the first ossification from cartilage. The law of love emerges as the fully developed, liberating skeleton. Hinged and jointed in the right places, it allows smooth movement within the larger Body.

I have known people who feel compelled to cast off every possible limitation. They remind me of spoiled children, dashing from one toy to another, searching for yet another thrill, unaware that their search is actually a flight. Where do they stop cheating on their income tax? At what point do they allow the truth about an extramarital affair to leak out? At what lie will their friends or children cease to believe anything they say? Their lives become an entangling web of deception and fear. Does such a person have freedom?

We do not regard a skeleton as beautiful; rather, it contributes strength and functionality. I do not inspect my tibia and wish it to be longer or shorter or more jointed. I gratefully use it for walking, thinking about where I want to go rather than worrying about whether my legs will bear my weight. I should respond that way to the laws governing human nature. They establish the mere framework for relationships, which work best when founded on a few dependable principles of trust.

Of course, we can break the laws: adultery, thievery, lying, idolatry, oppression of the poor have plagued every society in history. The resulting fracture brings to a halt the smooth functioning of the whole Body. Bones, intended to liberate us, enslave us when broken.





Chapter 11

How Bones Grow

When I lived in rural India, we relied on walking as an essential mode of transportation. While tourists rode in automobiles and buses, missionaries and health workers who wanted to reach the village people travelled to roadless places. So they walked, and I viewed it as one of my most important jobs to get missionaries back on their feet after an accident.

One such missionary, Mrs S, arrived at the hospital in Vellore and told me of an accident some months before in which she had broken her thigh bone, the femur. A local doctor in the mountains had set the bone, but his subsequent x-rays showed incomplete healing. Concerned, he sent her to our medical college.

After X-raying Mrs S’s fracture site I expected to see the familiar sight of healing bone. The body’s skeleton is a living, growing organ. When I cut bone, it bleeds. Most amazing of all, when bone breaks it heals itself. Perhaps an engineer will someday develop a substance as strong and light and efficient as bone, but what engineer could devise a substance that can grow, and also lubricate and repair itself?

A bone fracture sets an elaborate process into motion. Within two weeks a cartilage-like sheath surrounds the region and mortar-laying cells then enter the jellied mass. These are the osteoblasts, pothole-fillers of the bone, which gradually replace the protective sheath with fresh bone. In two or three months a node of new bone marks the site, bulging over both sides of the broken ends like a spliced garden hose. Later, scouring cells will scavenge the surplus material so that the final result nearly matches the original bone.

To my surprise, I saw no evidence of this healing cycle in Mrs S’s X-rays. A clean line, an ominous gap, appeared between the two broken ends of bones, with no mending material fusing them together. I opened her leg for a firsthand look and could find no vestige of healing. Resorting to the inferior, non-living tools of medicine, I fixed the area of the spiral break with a steel bone plate screwed into both pieces of the bone, above and below. Then I transplanted a grafted section of her tibia, to promote new bone formation, and sutured the wound.

After months of casts and wheelchairs and crutches, Mrs S again underwent X-rays. A milky cloud of growing bone showed the graft was taking, and yet a clean division between the sections of bone still yawned open. I knew we had something very unusual. After quizzing Mrs S and researching her history, I learned that twenty years earlier a doctor had irradiated her mid-thigh to treat a small, soft-tissue tumour. Besides the tumour, the radiation had apparently killed all her living bone cells at that site, and thus the two ends would never grow together.

The inactivity was driving Mrs S crazy. ‘God sent me to a place where I need legs!’ she said. ‘We simply must find a solution.’

So I performed another operation. I checked the steel plate. The two screws farthest from the fracture site were loose and easy to remove: her body had begun rejecting them. But the four screws nearest the fracture were as solid as if drilled into mahogany. I had to strain to turn them, because the bone there was dead.

Obtaining two more bone grafts, one from Mrs S’s other tibia and one from her pelvis, I surrounded the fracture site with living bone, as if packing it in ice. Then I closed the wound and waited.

Mrs S recovered and rejoined her mission station in the mountains. She spent an active life trudging the dusty trails, and her improvised leg bone worked well enough. Seven years later, when she came in for a check-up, X-rays revealed that the original fracture site had never healed – in one sliver between the grafted bones I could see light. However, a living bone shell, like a knot on a tree, had joined the two pieces together and formed a misshapen bulge of bone. She walked almost normally thanks to the grafts – her original bone above, grafted bone in the middle and her original bone below.

Bone is Alive

Mrs S offered a rare example of dead and living bone tissue existing side by side. When I opened her leg, the two looked the same. They had one crucial difference: living bone interacted organically with her body while the dead bone did not. The dead bone had failed her, for only living bone can adapt to the needs of a living body.

The analogy from physical bone to a spiritual skeleton has already been drawn for us in a dramatic passage in Ezekiel 37. In a vision, the prophet tours a surrealistic valley piled high with dry bones. God directly addresses those bones: ‘I will attach tendons to you and make flesh come upon you and cover you with skin; I will put breath in you, and you will come to life. Then you will know that I am the Lord.’

The bones in Ezekiel symbolised a nation, Israel, that had calcified into a dead skeletal form. Once vibrant, Israel’s faith endured as a dry, lifeless memory. Yet in a vision of resurrection Ezekiel watched bones rattle together to form the framework for a new body. A new nation would come to life with a pre-existing heritage and a new understanding of God. The real value of a skeleton only comes to light when it supports a growing organism.

Bone is alive. The newborn baby has 350 bones which will gradually fuse together into the 206 carried by most adult humans. Many of the baby’s bones are soft and pliable, lacking the quality of hardness, for the birth event would be impossible were they not so flexible. The same stages of growth that I saw in Mrs S’s graft site occur daily within the skeletons of children.

Observing the process of bone ossifying, I am reminded of my own skeleton of faith. As a newborn Christian my faith was soft and pliable, consisting of vaguely understood beliefs about God. Over time God has used the Bible and spiritual mentors to help ossify the framework of my faith. In the same way that osteoblasts lay down firm new minerals in a bone, the substance of my faith has become harder and more dependable. The Lord has become my Lord; doctrines that once seemed cold and formal have become an integral part of me.

Some believers act as if all answers can be codified in a comprehensive statement of faith. They treat others who doubt the basic doctrines as alien cells in the Body. Those of us tempted toward that kind of rigidity must come back to the analogy of living bone. New believers need time for the bones of faith to strengthen.

I have known many periods of doubt that tested my faith. In India I was challenged by exposure to other religions devoutly practised by millions of people. In medical school I encountered professors who took for granted that the universe is based on randomness, with no place for an intelligent Designer. As I have grappled with these and other issues, I have learned the value of accepting as a rule of life something about which I have intellectual uncertainties. In other words, I have learned to trust the basic skeleton and rely on it even when I cannot figure out how various bones fit together and why some are shaped the way they are.

In medical school I studied under some of the pioneers of evolutionary theory, such as J.B.S. Haldane and H.H. Woolard. Some churches encouraged a kind of intellectual dishonesty on this subject. In the university their students took exams and recited the theories of evolution; when they joined the church, they declared their faith in a way that contradicted their exam answers. Ultimately this dichotomy led to a type of intellectual schizophrenia.

Only after much research and long periods of reflection was I able to put together what I had learned at church and what I had learned at school. In the meantime, I determined that my faith was based on realities that could stand on their own and did not need to be subordinated to an explanation from science. I operated with that assumption for years during which I was unable to resolve some of the mystery of how creation and evolution fit together. Indeed, in recent years, a new understanding of Big Bang cosmology and of the nature of DNA coding has greatly strengthened my faith in a guiding supernatural intelligence.

I have stood before a bridge in South America constructed of interlocking vines that support a precariously swinging platform hundreds of feet above a river. I know that hundreds of people have trusted that bridge over the years, and as I stand at the edge of the chasm I can see people confidently crossing it. The engineer in me wants to weigh all the factors – measure the stress tolerances of the vines, test any wood for termites, survey all the bridges in the area for one that might be stronger. I could spend a lifetime determining whether this bridge is fully trustworthy. Eventually, though, if I really want to cross, I must take a step. When I put my weight on that bridge and walk across, even though my heart is pounding and my knees are shaking, I am declaring my position.

In my Christian walk I sometimes must proceed like this, making choices which involve uncertainty. If I wait for all the possible evidence, I’ll never move.

An Exoskeleton’s Strange Appeal

In the bayous of Louisiana where I live, twice a year a strange fever rolls through like a fog. Hand-painted signs appear outside dilapidated country restaurants: FRESH CRAWFISH NOW! Schoolboys, barefoot and sweaty, scramble up the gullies dragging tin pails crawling with dozens of the prehistoric-looking creatures.

You can find crayfish (or crawfish) in almost any river, pond or ditch in Louisiana. Menacing claws, half its body length, give the crayfish a militaristic appearance, like a gunboat with a couple of oversized howitzers protruding over its bow. Two gleaming black eyes jut out between the claws, eyes that protrude on the ends of stalks – movable stalks. If the crayfish wants to see you from a better angle, he does not move his head, but instead points his eyestalks in your direction. The rest of the crayfish duplicates in miniature its cousin the lobster: plates of overlapping armour ending in a broad, fan-shaped tail.

Crack open a crayfish and you’ll find soft, white meat begging to be dipped in butter. No bones grow there to annoy a diner – the shell is its skeleton. In Louisiana, local restaurants will bring you platters of twenty or thirty of the creatures, their shells tinted bright red by the boiling process. After an hour of popping and scraping and digging, you leave a plateful of skeletons – thin, crayfish-shaped exteriors that, if propped up in a realistic pose, would pass for living crayfish.

A crayfish has an exoskeleton. Its muscles work against the carapace surrounding it, and that protective shell helps the crayfish survive in a ruthless world. Nevertheless, an exoskeleton presents certain disadvantages as well. A dog or cat or human being feels soft, warm, responsive. If you shake hands with a crayfish, you’ll feel inflexibility, coldness and probably pain. A good-sized lobster can break your finger with a quick pinch of its claw.

As I review the history of the Christian church, at times I see a basic misunderstanding of the place of the skeleton in the Body. Some believers wear their skeletons on the outside, and their dogma stands out as obtrusively as does a crayfish’s shell.

Examples leap to mind, such as the monks known as ‘athletes for God’. In the fifth century, Simon Stylites perched on a pillar east of Antioch for thirty-six years and is said to have touched his feet with his forehead more than 1244 times in succession. Other monks subsisted by eating only grass. Theodore of Sykeon, a seventh-century saint, spent most of his life suspended from a rock in a narrow cage, exposed to the storms of winter, starving himself while soulfully singing psalms.

Some of these practitioners sought an extreme way to demonstrate their commitment to God. Others, however, made a public display of their zeal in order to impress onlookers – exactly the error which Jesus denounced in the Pharisees (see Matthew 23 and Luke 11).

More subtle forms of exoskeletons persist in Christian circles. Ask a non-Christian for her impressions of truly committed Christians, and she may well identify Christians by a list of things they avoid: smoking, drinking, swearing, gambling, tattoos, attending movies, dancing. As I hope I’ve made clear, it’s for our own good to avoid certain harmful activities, but if that alone defines us, we have missed the positive, life-giving message of the gospel.

I am tempted to view legalism as a petty diversion. Does it matter if one denomination chooses to ban a harmless activity? Isn’t it merely humorous that churches in some countries, whose members readily drink and smoke, recoil at the idea of Christians wearing blue jeans or chewing gum? Then I come across strong warnings in the New Testament. No other issue – not sexual sins, violence, or the behaviours which most rankle Christians today – inspired more fiery outbursts from Jesus than legalism.

Surprisingly, the people who most irritated Jesus were the Bible-belt fundamentalists of his day. This group, the Pharisees, gave away exact tithes, obeyed each minute law in the Old Testament, and sent out missionaries to gain new converts. Despite their upright behaviour, and the rarity of sexual sin or violent crime among the Pharisees, Jesus roundly censured these model citizens. Why?

To answer that question, I go back to the humble crayfish. In comparing its exoskeleton with my more advanced internal skeleton, several differences shed light on Jesus’ strong statements about the dangers of legalism.

First, the crayfish relies almost exclusively on its outside armour for protection. Humans, in contrast, have soft, vulnerable exteriors. Yet we form groups of the like-minded, and as the rules that define the group multiply and then calcify, we tend to hunker down inside them for protection. In effect, we develop an exoskeleton. In his Letters to an American Lady, C.S. Lewis wrote, ‘Nothing gives a more spuriously good conscience than keeping rules, even if there has been a total absence of real charity and faith’.

Legalists fool us. Like the Pharisees and the ‘athletes for God’, they impress onlookers with their fervour. Surely, you think, they have a high view of God. Growing up in a legalistic environment, though, I learned that legalism actually errs by lowering sights. It spells out exactly what a person must do in order to arrive at a state of moral superiority. In the process, legalists miss the whole point that grace is a gift freely given by God to people who don’t deserve it.

Jesus told a story about two men praying in the temple. One, a righteous man, took pride in his superior moral character: ‘God, I thank you that I am not like other people – robbers, evildoers, adulterers – or even like this tax collector. I fast twice a week and give a tenth of all I get’ (Luke 18:11–12).

The other man, a known sinner, could barely find the words to pray: ‘God, have mercy on me, a sinner.’ The Pharisee was comparing himself to people around him, whereas the tax collector compared himself only to God. The Pharisee rejoiced at being ‘holier than thou’; the tax collector recoiled at being ‘less holy than thou’. Jesus left no doubt as to which of the two God accepted.

In a further danger, legalism limits growth by forming a hard, crusty shell around the accepted group.

For an adult crayfish, growth can only occur once a year. In an arduous procedure known as moulting, growth exposes the creature to peril as it sheds the confining exoskeleton. After several spasms of agitation, the crayfish pushes with all its might and its top plate of armour pops free. Gingerly, it removes its head, taking special care with the eyes and antennae. Finally, with a sudden spring forward, the crayfish unsheathes its abdomen and lies there, naked and exhausted.

As soon as it can, the crayfish slinks toward a rock or some other protection. Its body, once clad in lacquered chitin, now has the consistency of wet paper. During the next few weeks, the crayfish does all its growing for a year. It may add as much as an inch to its length before the new shell hardens into the shape and size of the new exoskeleton.

I have undergone a related process of faith moulting. I started in a close-knit group that held rigid ideas of which Christians were worthy of fellowship. I tended to view the Body as an exclusive set of people like me encased in a shell. Inside, all was warm and comfortable; outside, the shell protected us from ‘the world’. As I travelled and gained breadth of experience, I realised that not all Christians shared my assumptions about behaviour, worship style and doctrine. So I grew a new shell, until the next experience came along.

In contrast, Jesus avoided language that might describe an exoskeleton. He kept pointing to higher, more lofty demands, using words such as love and joy and fullness of life – internal words. When someone came to him for a specific interpretation of a traditional law, he would point instead to the principle behind it. As he said to the Pharisees who criticised him for breaking Sabbath rules, ‘The Sabbath was made for man, not man for the Sabbath’. Jesus understood that the rules governing behaviour are meant to free movement and promote growth as a vertebrate skeleton does, not to inhibit growth as an exoskeleton does.

A troubling phenomenon occurs among young Christians reared in solid homes and sound churches. After living their early years as models of faith, many become spiritual dropouts – as many as 50 per cent, according to some surveys. Crayfish-like, did they develop a hard exterior that resembled everyone else’s, only to find it restrictive and inadequate? When practised mainly as an external exercise, faith can be cast aside in the manner of a crayfish flinging off its shell.

An outside shell may seem safe and attractive, and certainly it has advantages over no skeleton at all. God desires for us a more advanced type of skeleton, one that grows and adapts even as it remains hidden.

Blasts and Clasts

I must turn to the microscope to see the living activity of bone. With enough magnification I can identify two types of active cells in bone. We have already met one type: the osteoblasts, pothole-filling repair cells that attach themselves to fracture sites and lay down bone crystal. The Blasts do not simply wait around for accidents. Billions of them patrol inside me on maintenance duty. In my youth the bustling Blasts replaced 100 per cent of the bone in my body each year. My jawbone as a four-year-old did not contain a single remnant of my three-year-old jaw bone; the shape stayed the same, only larger.

Bone does not surrender territory easily. It must be dynamited and
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