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INTRODUCTION


Your body is an amazing machine that has evol– STOP. Do you really need someone to tell you this? If you do not know how stupendous that thing is you drag around with you every day, during the good times and the bad, then you probably should put this book down right now, go straight to the mirror and take a good long look at yourself. So, off you go.


[image: Illustration]
▴ What do you see when you look in the mirror?

Now that you have taken a look at yourself, how do you feel? Regardless of the answer, the fact that you are reading this book is testament to your desire to learn more about yourself – about the human condition from a physical point of view.

Whether you believe in a higher being or not is neither here nor there. The unquestionable truth here is that your body is a dynamic and intelligently designed product, that constantly interacts and learns from its environment. It comes with systems that provide the perfect examples of what it means to work together, with one sole purpose: to keep you alive.

In nature, often what happens on the micro level tends to happen on the macro level, too. With this in mind, what a wonderful thing it would be if we humans used our internal networks as mentors for how working together can be done. Imagine a world where each one of us represented a valuable, complex organ system, with one common goal: to keep our shared humanity alive.

This book will give you an insight into how your body is organized and how it works. The top and tail ends of the book put everything into context, taking you on a tour behind the scenes, so you can see how our understanding of anatomy grew to what it is today, and what we need to think about now as we step into the future. Throughout the rest of the book there is a bit of anatomy, obviously, and a bit of physiology thrown in too, because structure and function go hand in hand.

Hopefully this book will whet your appetite and get your juices flowing to help you digest, in small manageable chunks, just how truly amazing you really are.
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WHAT’S IT ALL ABOUT?

When you think of anatomy, what springs to mind? Frogs’ legs, human body parts, preserved rodents spread-eagled like Leonardo da Vinci’s Vitruvian Man, or medical students ferociously learning about how the iliac fossa forms at the anteromedial surface of the ilium wing? Anatomy is certainly all of the above and more.


[image: Illustration]

Anatomy is a branch of biology devoted to understanding what those different bits are that make you, where they fit and how your body puts it all together. Understanding anatomy is such a mammoth enterprise that it has taken us thousands of years, from the first recorded attempts by the ancients Egyptians, to get this far. Yet we have only truly mastered the basics. Furthermore, anatomy is so old, it has developed its own unique language.

MACROSCOPIC OR MICROSCOPIC

‘Anatomy’ is ancient Greek for ‘dissection’. The science has two main branches: macroscopic and microscopic. Macroscopic, or gross, anatomy is concerned with structures that can be determined simply with your naked eye. To discriminate at a much deeper level requires the use of optical instruments and that the sample undergoes various treatments and preparations. Optical instruments become necessary when you try to distinguish between two structures that lie closer than 0.2 micrometres apart, because that is the resolving power of the retina in your eyes. The study of such tiny anatomical structures is termed microscopic anatomy, or histology, and is concerned with the business of tissues, cells and their organelles.


[image: Illustration]
▴ Anatomy is more than just learning about what your naked eye can see. It also includes the subject histology, which seeks to identify the structure and composition of different cells and tissues that are visible only under high magnification.

A DOSE OF PHYSIOLOGY

Anatomy is a bit lost without its twin subject, physiology. To know anatomy without it, is like writing music without ever listening to it. Physiology puts the how and why into understanding what your body is all about. It studies how everything works and why your body does what it does under normal conditions. When anatomy is combined with diagnosing and treating diseases, it grows from being purely basic and theoretical to something meatier and patient-led that forms the backbone of medicine.







STANDING ON THE SHOULDERS OF GIANTS

‘We have been studying human anatomy since before the days of Vesalius and just when we think there can’t possibly be anything left to learn or explore, the human body makes a fool out of us.’ These are the words of leading anatomist and forensic anthropologist Professor Dame Sue Black. Indeed, mankind’s pursuit of knowledge has been punctuated by discoveries that have changed its course like a pinball machine.

Approaches to understanding the human body varied across the ancient world. Some traditions focused on energy flows and balance, giving rise to the Ayurvedic and Chinese practices, which today still form the basis of modern alternative medicine. Others took a more empirical approach to hunt for the seat of the soul. Our understanding of the anatomical knowledge of many other civilizations is limited by their reliance on oral rather than written records. In addition, we know little of the achievements of women before modern times. This issue is touched on further in Chapter 13.

THE ANCIENT EGYPTIANS

The ancient Egyptians were renowned for their ability to remove and preserve organs taken from the dead during the process of mummification. The heart was later returned to the body in the belief that it was the home of the soul. Although magic was the order of the day, the Edwin Smith Papyrus (c. 1600 BC) was found to have some scientific credence. Named after the person who bought it in 1862, it is believed to be the oldest known text of medical and anatomical significance.


[image: Illustration]
▴ Ancient Egyptians preserved the internal organs of the dead in canopic jars.

THE ANCIENT GREEKS

The philosopher, biologist and logician Aristotle (384–322 BC) was also preoccupied with finding the den of the soul during his anatomical dissections of animals. However, it was his fellow Greek scientist, Herophilos of Chalcedon (325–255 BC), who was recognized as the world’s first anatomist. After studying in Alexandria, in modern Egypt, he conducted the first scientific cadaveric dissections, which were a rarity at the time since human dissections were hugely frowned upon as irreverent, as well as unclean and risky.

Another gifted Greek physician, called Galen (c. 129–c. 210 AD), followed suit to Alexandria in the 2nd century AD. Based on his animal dissections, he produced a wealth of written text that provided invaluable descriptions of the body, especially the musculoskeletal systems. He also recognized that damage to the spinal cord was associated with increasing risk of paralysis and death the higher up the damage was on the spine.


[image: Illustration]
▴ Galen is depicted dissecting a pig, at a time when dissection of human cadavers was prohibited.


ISLAMIC SCHOLARS

Galen owes much of his later prominence to the Islamic scholars of the Middle Ages who translated and reproduced his work, as well as correcting sections from their own observations. Islamic masters of anatomy included Abdallatif al Baghdadi (1162–1231), who carried out some of the first postmortem autopsies. During the Dark Ages, intellectual leadership passed to the Middle East and remained there until the 13th century. It was not until the Renaissance kicked off in the 14th century that a new age of experimentation and investigation began in Europe.


[image: Illustration]
▴ Mansur ibn Ilyas produced his colour illustrated Anatomy in the 15th century.



THE RENAISSANCE YEARS

The Renaissance, between 1300 and 1600, gave life to many great artists who helped anatomy flourish with their accurate representations of the human body. Up until this point, most anatomy texts were descriptive and lacked detailed illustrations. Artists such as Leonardo da Vinci (1452–1519), Albrecht Dürer (1471–1528) and Michelangelo (1475–1564) studied corpses to create accurate images that also became an integral part of their own, and others’, printed publications communicating anatomical discoveries.

The Belgian anatomist and physician Andreas Vesalius (1514–64) is often named as the father of modern anatomy. His contribution to the discipline represented a paradigm shift in the approaches used to acquire knowledge. From direct observations of cadaveric dissection, in 1543 he published his most notable work, the monograph entitled ‘De humani corporis fabrica’ (‘On the Fabric of the Human Body’). Billed as the first great achievement of science in modern times, it introduced anatomical language that is still in use today and presented the musculoskeletal system in an inimitable way.


[image: Illustration]
▴ Vesalius’s ground-breaking book contained detailed illustrations of the muscular system.

THE AGE OF ENLIGHTENMENT

During the Enlightenment, anatomy truly took off, leading particularly to advances in our understanding of the circulatory system. No one did so much in this area as Cambridge medical graduate William Harvey (1578–1657), who produced work that confirmed earlier suggestions by Islamic scholar Ibn al-Nafis (1213–88) that there were two circulations, in which blood went first to the lungs and then to the rest of the body. Often referred to as the father of physiology, Harvey also implanted the idea that fertilization of an egg by sperm was necessary for reproduction to occur.
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CADAVERS AND CRIMINALS

Over the centuries, anatomy has had a fraught relationship with cadavers. While clearly being an essential resource in educating physicians past, present and future, outside the medical field the dissection of cadavers has historically evoked a negative reaction. Aside from spiritual concerns and fears over the potential health risks, the public’s unease with the practice is somewhat vindicated when you consider that anatomy has a dark past.

Most early anatomists improved their knowledge by dissecting animals that were either dead or, sometimes, alive. Although extremely useful, not all the information could be confidently extrapolated to humans. Dissecting a human body provided a more accurate and trustworthy source of information. During the 18th and early 19th centuries in Europe and the United States, as medical training establishments grew, there was a growing demand for dead bodies. Yet, at the time, the only legal source of cadavers was the penal system, which fed the bodies of executed criminals to medicine as a final act of retribution. Where there is demand, there is money to be made, fuelling the black market trade in human remains.


[image: Illustration]
▴ William Burke was hanged in 1829 for the murder of 15 people whose bodies he sold to the anatomist Robert Knox for dissection. In a twist of fate, after his execution, Burke’s body was immediately used for anatomical dissections. His skeleton is on public display at Edinburgh University Museum.

GRAVE ROBBERS

As a result of this demand, thieves regularly stole freshly buried corpses, especially those of the poor and disenfranchized, to sell them to medical schools. In the United States, enslaved and free African Americans were particularly at risk of grave robbing. On both sides of the Atlantic, the ‘body-snatching’ industry became a lucrative enterprise for so-called ‘resurrectionists’. The bodies of infants were considered a highly prized commodity as most penal-system cadavers were male and little was known about how humans developed. Some medical schools were even deliberately located within body-carrying distance of graveyards. Depraved individuals, notably Edinburgh’s William Burke and William Hare, actually murdered to keep up supplies. Naturally, once the public got wind of these horrors, there was outrage.


[image: Illustration]
▴ This photograph of the Anatomy Department at Cambridge University was taken around 1890.

ANATOMY ACTS

With the passing of the United Kingdom’s Anatomy Act in 1832, executed murderers no longer received eternal punishment after death with dissection, and licenced physicians could only procure unclaimed dead bodies for study from places such as hospitals, asylums and workhouses. However, given that it was the poor who were most likely to leave their relatives unclaimed, this certainly left those most disadvantaged in life to be further disadvantaged in death. In the United States, a series of anatomy acts, beginning with that in the state of Massachusetts in 1831, had a similar effect to the UK Anatomy Act. However, some Southern states continued to allow the anatomical study of those who died in prison, where a disproportionate number of inmates were African American. Such practices were a terrible stain on the history of anatomy.





NAZI ATROCITIES

Between 1933 and 1945, Germany’s Third Reich prioritized teaching and research to improve understanding of the human body, for the purpose of extolling the superiority of their ‘master’ Aryan race over ‘inferior’ humans, as part of their eugenics movement. For their research, many German anatomists made use of the victims of Hitler’s Nazi genocide.


[image: Illustration]
▴ Auschwitz provided cadavers for dissection.

Victims, most of whom were prisoners in concentration camps, included Jews, Sinti, Roma and Eastern Europeans; prisoners of war; those deemed ‘sexual deviants’, anti-Nazi or criminals; and psychiatric patients. Their bodies were transported to anatomy departments across Germany and its occupied territories, including Poland, Austria and the Czech Republic. The number delivered for dissection is not known, but is estimated to be tens of thousands.

Those who carried out the dissections were not all passive recipients. Although some questioned the morality of the practice, others, like anatomy professors Eduard Pernkopf and August Hirt, were entirely complicit. In 1943, as an SS officer, Hirt ordered the killing of 86 Jews so he could put on a skeleton display at the Anatomy Institute at the Reich University, Strasbourg, to show guests how he believed Jews differed. Although his commands were heeded, the display never came about.

PERNKOPF’S ATLAS

Pernkopf produced one of the most comprehensive and accurate human anatomy textbooks. Published in the 1950s, the Atlas of Topographical and Applied Human Anatomy took more than 20 years to complete. This multi-volume map of the human body was the first to use four-colour offset printing, helping anatomists and surgeons worldwide identify structures that looked almost identical to the illustrations. It was not until the late 20th century that investigations revealed that the images in the atlas had made use of the victims of genocide. Some scholars argue for use of the atlas to be discontinued, while others believe the knowledge gained should be used for teaching medical ethics, history and anatomy to honour the victims of the Nazis.


LEARNING FROM THE PAST

Although lessons have been learned, it is vital that we never forget those who were robbed of their human dignity while our knowledge of anatomy was expanded. Anatomical specimens in many museums and collections include those of unknown origin, of which many were obtained without consent. Most serve as a constant and stark reminder of anatomy’s shadowy past. Others have been given a fitting burial in commemoration of their non-consensual and immoral sacrifice.


[image: Illustration]
▴ The anatomist John Hunter is seen with the skeleton (feet) of ‘Irish giant’ Charles Byrne, displayed against Byrne’s express wishes.







TALKING ANATOMESE

In addition to appreciating key events in the history of anatomy, understanding the language of anatomy will also help boost your comprehension of the field. The terms used to describe the different anatomical structures and their relative positions stem from the different languages spoken by the founding anatomists.

ANATOMICAL PLANES

When a cadaver is divided into sections, the plane at which the cuts are made are as follows:

Median: The cut is made vertically down the middle of the body, through the midline, and produces two equal left and right sections. If the cut is made parallel to the median plane but to either left or right, producing unequal portions, it is called the sagittal plane.

Coronal: The cut is made vertically at right angles to the median plane, producing front and back halves.

Horizontal (or axial or transverse): The cut is made horizontally, at right angles to both the coronal and median planes, producing top and bottom parts.


[image: Illustration]
▴ The main anatomical planes are not just used during dissections but also in medical imaging to describe the different sections of the body examined during computed tomography (CT) or magnetic resonance imaging (MRI) scans.

THE ANATOMICAL POSITION

Also known as the standard position, anatomical position refers to the position of your body when you stand erect, facing forward with your arms positioned so that your forearms are supinated (with the palms open, facing forward, and your thumbs pointing away from your body). Your forearms are pronated if your palms face backward and your thumbs point into your body. All terms that describe the position of a structure in your body are given relative to the standard position. It is a reference point that helps medical professionals navigate their way around your body.
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