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Praise for Carol Ann Rinzler’s Previous Works

“Our reviewer declared that this book represents some of the best writing about science for the nonscientist that he has encountered in recent years.”

—American Association for the Advancement of Science

“Rinzler clearly enjoyed researching her subject and can’t stop herself from going on interesting digressions, often bringing up one or two mostly unrelated topics within the course of a paragraph. She’s at her best when discussing medical history and etymology.”

—Library Journal

“Stylish, informative, entertaining, and pleasantly personal … maintains a fascinating perspective on the peculiarities of being human.”

—Rain Taxi Review of Books

“Readers often like to walk away from a book feeling they learned something—that the author left them with a new way to look at an old idea, and this book fulfills that need.”

—City Book Review/San Francisco & Sacramento
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Introduction

“I have been speculating last night what makes a man a discoverer of undiscovered things; and a most perplexing problem it is.”

—Charles Darwin, A Century of Family Letters, 1792-18961 (ed. John Murray)

Tucked away near the end of Chapter 13 in Charles Darwin’s first edition of On the Origin of Species by Means of Natural Selection or the Preservation of Favoured Races in the Struggle for Life (1859) is a quiet little list of “rudimentary, atrophied or aborted” body parts, evidence, perhaps, of how some animals and plants evolved: teeth in embryonic whales, wings for flightless birds, and undeveloped pistils (the female part of a flower) in male flowers. The only human tissue on the list is the mammalian male breast. Twelve years later, in The Descent of Man, and Selection in Relation to Sex (1873), Darwin added six bits and pieces of our bodies: The appendix, our body hair, the coccyx, our outer ear muscles, our “third” eyelid, and our wisdom teeth.

After that, the race was on to identify unnecessary tissues and organs. By 1893, when German anatomist Robert Wiedersheim published The Structure of Man: An Index to His Past History, he listed a grand total of 86 vestiges, organs once more important to the human body than they presently are. His list included (but was not limited to) valves in veins, the pineal gland, the lachrymal glands, the thymus, the thyroid, a clutch of small bones in the third, fourth, and pinky toes, and, in the full flower of Victorian prudery, the clitoris.

But conclusion jumping is a dangerous sport. In 1859, Charles Darwin labeled the appendix “vestigial,” and ever since then people have translated that as “useless.” Contrary to common wisdom, the appendix has been pivotal in the history of medicine. First seen by ancient Egyptian priests preparing the dead, the appendix remained hidden from western eyes for several thousand years, emerging only when autopsy became common and Italian Renaissance artists and anatomists defied the Church prohibition on human dissection to discover what Leonardo da Vinci called the “little ear” at the junction between the small and large intestine. Once identified, the appendix played a leading role in the development of surgical medicine at the end of the 19th century. Today it figures in our exploration of the gastrointestinal system and our immune function, while pragmatic surgeons have used it to replace a damaged ureter.

There are similar facts attesting to the value of Darwin’s earlier list of unnecessary body parts. A full set of toes keeps us balanced on our feet. The valves in our veins keep blood from flowing backward. And who doesn’t value our hormone-secreting thymus and thyroid, the lachrymal glands that moisten our eyes, and, thanks to Masters, Johnson, and sexually active women, the clitoris?

Nonetheless, the Darwin Six still fascinate.

From the start, Darwin’s theories and his list of vestiges prompted a passionate debate between strict creationists, who argued that the Designer created the world, from poppies to people, exactly as it is (or was in 1859) and religious liberals, who accepted physical adaptation as part of a Creator’s plan. The two sides met famously on June 30, 1860, at the Oxford University Museum, when Oxford Archbishop Samuel Wilberforce reputedly demanded of British biologist/anatomist Thomas Huxley whether he was descended from an ape on his grandmother’s or grandfather’s side. “If the question is put to me whether I would rather have a miserable ape for a grandfather or a man highly endowed by nature and possessed of great means of influence and yet employs these faculties and that influence for the mere purpose of introducing ridicule into a grave scientific discussion,” Huxley is reported to have said, “I unhesitatingly affirm my preference for the ape.”2

There is some dispute about exactly who said what to whom that evening, but there is no doubt that Darwin the scientist sided with Huxley. Before his marriage, he confided to his prospective bride Emma Wedgewood that “he was in the process of rewriting the history of life. That, according to his convictions, all living things descended from a common ancestor. And that species were not to be attributed to God’s endless creativity, but were the product of a blind, mechanical process that altered them over the course of millions of years.” Emma’s reaction was to implore her betrothed to reread his Bible; she feared his unbelief might separate them in the life after death. Charles did not change his mind. However, Emma’s reaction showed him how difficult it was to convince other people of his ideas: the criticism would be devastating were he to publish his theories without adequate proof; and his scientific career would be ruined.3

That proof had begun with Leonardo da Vinci and Michelangelo. Once they and others as adventurous as they decided to ignore the dictates of the Church and begin to dissect human corpses, the discovery and proper identification of human body parts, hidden and otherwise, were inevitable. It is foolish to suggest that we know everything about anything, including the structure of the human body. In reality, though, we are certainly close, so close that in August 2013 when a Belgian orthopedic surgeon announced that he had discovered a new ligament in the human knee, others were quick to point out that the “pearly, resistant, fibrous” tissue in question was first found by French surgeon Paul Segond in 1879.4

What remains mysterious about the Darwin Six is function. For example, recent studies suggest the appendix plays a role in our immune system, raising once again the essential question of vestigiality—and for some the equally essential question of who created man and all his parts. But not every question has just one answer. Consider both the similarities and variations among those from whom we separated on the climb up the ladder to sapiens. And then consider this: in the Darwin debate, there is, as this proposal suggests, evidence to support whichever side you choose.

Now, fair warning: I admit it. I love research. After all, what’s more satisfying than ferreting out the odd facts that hang off an individual’s character or life, or define an event or a condition, and then sharing what you’ve discovered? Etymology is one perfect example, so throughout this book you will find words that may (or may not) be unfamiliar to you, traced back to their (usually) Greek or Latin origins, thanks either to the delightful Etymology Online Dictionary at http://etymonline.com/index.php or my own 16-pound 1941 edition of Webster’s New International Dictionary of the English Language. When possible, I like to include a person’s birth and death dates, to place him or her in history.

I also delight in diversions, the literary sideways and byways down whose paths we may travel thanks to the oddity of the subject at hand. For example:

•   Examining the appendix tells a story of evolution, not just of man, but of medical thought and practice.

•   Considering our body hair leads to pictures at an exhibition, in this case, Gustave Courbet’s L’Origine du Monde at the Musée D’Orsay in Paris, where it is still stirring interesting emotions; and then to dinner, where, before you carve the chicken, you might consider how similar its hemoglobin is to yours.

•   Talking of tails invites quotes from two fantastical literary sources, George Orwell’s Animal Farm and an essay establishing the relationship between the peacock’s tail and male fashion as envisioned not by Charles Darwin, but by his fifth child and second son, George Howard, whose imaginative response to his father’s discoveries is available in full in Chapter 9: Postscript.

•   Exploring the muscles of the human ear presents the opportunity for a side trip to the anatomy of the Old World and New World monkeys, as well as to a charming 19th Century poem celebrating how we hear what we hear.

•   Viewing the history of the third eyelid includes a glance through the stats of the surprisingly illuminating science of eyeblinks.

•   Evaluating the value of wisdom teeth leads quite naturally to a list of the eras, periods, and epochs of life on earth that make it possible for us to pinpoint the moment when crocodiles kept their teeth but their avian cousins lost theirs.

Not everyone shares my pleasure in off-road exploration, so when the diversion is more diversionary than usual, I have put it either into a sidebar or an endnote, thus preserving the flow of the text. Of course, you are free to skip directly from the first paragraphs of each chapter to the conclusion on the last page, a fast (but incomplete) explanation of why the part in question, which Darwin considered extraneous, may not be so.

Now, a word about sources, primary where available, secondary when applicable, and Wikipedia more often than I would have thought likely. This last, a repository of all information, past, present, and future, has come a long way since its somewhat shaky beginnings. Today, it is surprisingly complete and surprisingly accurate, as well. For those who doubt, I suggest you bookmark this page, then turn straight to Chapter 5 and run your finger down the pages until you come to the endnote for “stye,” at which point I will rest my case. And, yes, all Internet sources cited in this book were active when referenced in 2016.

Finally, if there is a lesson to be learned from Darwin, it is not that we are impressively different from our earlier selves, or more appropriately, our primate relatives, but that we have so much in common. In the 19th century, as man began scientifically to separate himself from other animals and sometimes ignorantly from other “lesser” men, Darwin’s discoveries led to a reevaluation of our bodies that was at once innovative and premature. Lacking the tools with which to truly examine the human framework, he and his colleagues relied on what they were able to see on or just under the surface. Generally, that served them well enough, but if Charles Darwin were alive today, there is no doubt that like so many scientists before and since he would modify his views, which in this case means reconsidering which parts of us are and aren’t useful.

As a writer specializing in medical issues, I came to Darwin as an inquisitive amateur, at first a fan intrigued by his negative view of the appendix and, then, inevitably, a devotee of this extraordinary man whose brilliance in discovering the origins of man is beyond dispute. But even heroes must, as the saying goes, put their pants on one leg at a time. Time has moved on to expand our understanding of the world outside and inside ourselves, so I believe that in our 21st century, Charles Darwin would accept as I do the words of one of my favorite doctors, Mark Pochapin, who runs the Division of Gastroenterology at NYU Langone Medical Center and has seen many an appendix in his time: “The human body is so marvelous that nothing is there by accident.”


WHERE IN THE WORLD WAS CHARLES ROBERT DARWIN?

If you know the name Charles Darwin you are also likely to have heard of the Galapagos, officially Archipiélago de Colón, the islands whose inhabitants, particularly its finch-like birds, stimulated and enhanced Darwin’s explorations into evolution. But do you know exactly where one sails to find this archipelago of 18 small volcanically formed islands spanning the equator 563 miles west of Ecuador, which governs them? Do you know their names, which are, in alphabetical order, Baltra, Bartolomé, Darwin, Española, Fernandina, Floreana, Genovesa, Isabela, Marchena, Pinta, Pinzón Rábida, San Cristóbal, Santa Cruz, Santa Fe, Santiago, Seymour Norte, Pinzón, and Wolf? Do you know that in 1979 the Galapagos Islands were named a UNESCO World Heritage Site? Maybe not. But what you do know for sure is: wherever you are is the center of your own world, Wikipedia has a map that is a perfect picture of Darwin’s destination. You will find it at http://schools-wikipedia.org/images/839/83989.png.htm, where, right before your eyes, the white dot west of Ecuador shows the islands appropriately in the center of the Western Hemisphere and, of course, in the center of Darwin’s revolutionary theory of where we came from and how we got from there to here.




THE DARWIN DICTIONARY

Charles Darwin understood that words matter, especially in science. Yes, no, true, false, experimental, hypothesis, theory, law, replicable, preliminary, maybe, not a chance—we use all of them to describe the various stages in scientific research from I think so to I was absolutely right.

Darwin enriched the scientific vocabulary, giving new and wider meaning to words that describe newly discovered or rediscovered facts and, in some cases, fantasies.

Atavism, from the Latin word atavus, meaning “ancestor,” defines a reversion to an earlier type. In biology, this means that an individual born today may arrive with a trait characteristic that disappeared from his species a long time ago. Atavisms may occur because the gene that triggered them remains dormant in the individual until other genes that suppress it are inactivated or, as noted in Chapter 5, the trait is artificially stimulated to produce, in one case, a chicken with teeth.

Characters are characteristics. A derived character is a trait that has been modified. One example is the different shapes of various animal tails or their disappearance, as in the great apes who have no external tail vs. monkeys who have a very visible, very useful one. A primitive character is one that hasn’t changed very much over the generations, perhaps the structure of the human leg. A shared character is one that shows a relationship among individuals, for example, similar skin and hair color among human parents and siblings or groups of people. An example of an evolutionary shared character among various species is the similarity of the “walking limbs” of various mammals, most specifically the chimpanzees and humans. A synapomorphy is a shared, derived character.

Evolution in biological terms is defined by the Oxford Dictionaries as “the process by which different kinds of living organisms are thought to have developed and diversified from earlier forms during the history of the earth.” The process may be governed by mutation, which produces a sudden unexpected change; natural selection, Darwin’s term for changes dictated by sexual choice of mates and adaptation to the environment; or by genetic drift, a process defined as occurring over time but not due to natural selection.

Homology means similarity, in this case the similarity of characters showing a link between species such as the seven vestiges of an organ, even though it is completely superfluous, if that organ plays an important role in the other species of the same family. In his Philosophie Zoologique (1809), Jean-Baptiste Lamarck—the man who insisted that acquired characteristics such as a docked mouse’s tail could be passed along to the next generation—reprised Aristotle’s observations on life underground: “Olivier’s Spalax,” he wrote, “which lives underground like the mole, and is apparently exposed to daylight even less than the mole, has altogether lost the use of sight: so that it shows nothing more than vestiges of this organ.”5 But after Darwin, the word, or its noun form vestige, came to mean a body part the body does not need, a misunderstanding that has continued to color our own view of some of our body parts. Those Darwin considered vestigial may, like our body hair, be smaller or less visible than what our evolutionary ancestors had or, like a tail or a full third eyelid, never have been part of us or, like the appendix, play a role in a complex immune system that Darwin could not have envisioned. And sometimes what looks vestigial and useless has surprising virtues. Our ears may not normally rotate, turning in the direction of a sound, but even our truly rudimentary outer ear muscles have a purpose. Actually two purposes. First, they shape the folds of the rim of the ear and, second, for some lucky few who can control them, they offer a way to entertain at cocktail parties by wiggling the ear as cleverly as any dog or cat or horse or ape.




1

Hide & Seek

The Appendix

“With respect to the alimentary canal, I have met with an account of only a single rudiment, namely the vermiform appendage of the caecum…. Not only is it useless, but it is sometimes the cause of death …”

—Charles Darwin, The Descent of Man (1871)

“Its major importance would appear to be financial support of the surgical profession.”

—Alfred Sherwood Romer and Thomas S. Parsons, The Vertebrate Body (1986)

DID YOU SEE WHAT I SAW?

The centuries-long attempt to find and then explain the appendix is a tale of anatomical hide-and-seek peopled with pioneering 19th- and 20th-century doctors such as:

Sir Frederick Treves (1853–1923), the prominent Victorian surgeon perhaps best known for his friendship with and care of the “elephant man” Joseph Merrick and then as the man who relieved Queen Victoria’s “corpulent heir,” Edward VII, of his own troublesome appendix on the eve of his coronation (the coronation was postponed for two weeks)

Charles McBurney (1845–1913), who pinpointed the exact location of a diseased appendix now known as “McBurney’s Point”

Irish physician Denis Burkett (1911–1993), who popularized the idea that eating foods rich in dietary fiber might reduce the risk of appendicitis and colon cancer

There are artists, including Leonardo da Vinci, who drew the first picture of an appendix, and a whole army of famous patients in addition to Churchill and the King, from (maybe) Hippocrates to (definitely) neurosurgeon Harvey Cushing and popstars Elton John, Lindsay Lohan, and Ted Turner. And, alas, there were the appendicitis deaths of famous folk such as Brigham Young in 1877. In 1902, there was Walter Reed, the U.S. Army physician who identified the mosquito as the source of yellow fever infection. Seven year later, appendicitis did in the artist of the American West, Frederic Remington. George Wesley Bellows, the painter and lithographer known for his expressive action portraits of American athletes, followed in 1925. Rudolph Valentino and Harry Houdini followed one year later. The lethal appendix made its way into books, onto the stage, and over the air. In Stephen King’s novel The Stand (1978), one man survives the apocalypse only to die of appendicitis. Onstage, young Wally Webb fell victim in Thorton Wilder’s drama Our Town (1938). In an episode of M*A*S*H* (“The Colonel’s Horse,” 1976), the person in pain is Hot Lips Margaret Houlihan; in 1977 on Laverne and Shirley, it’s Shirley; in 1989 on Doogie Howser, it’s Doogie Howser’s girlfriend; and in the fourth season of Lost, it’s Jack. For the kids, there are characters with appendicitis in the video games Trauma Center and Mega Man Battle Network, and for little girls who want to play doctor, there are Madeline dolls with appendicitis scars.1

Back in Real Life, there are moments of medical fantasy such as the report that while on assignment in China in 1971, New York Times editor James Reston had his appendix removed with no anesthesia other than acupuncture. There is medical drama such as Russian doctor Leonid Rogozov’s developing appendicitis while on the sixth Soviet expedition to Antarctica in 1960–1961 and, being the only physician on base, operating on himself.2 Finally, there is this simple but compelling fact: the unassuming appendix played a leading role in the emergence of modern surgery when, after the introduction of anesthesia and antisepsis, the operation to remove it became the single most popular emergency surgical procedure in the world.

The story begins with, of all things, Egyptian mummies.

Although we are used to thinking of the word mummy as Egyptian, in fact it comes from the Arabic mumiyah meaning “body preserved by wax or bitumen.” That small detail aside, the ancient Egyptians really were far and away the best at preserving corpses, a skill arising naturally from their environment. Early on, during the Neolithic period3, the dead were buried in the hot dry desert sand which naturally dried and preserved them. A cooler but equally dry extreme European climate produced equally preserved mummies such as the “Iceman” whose shriveled frozen body was discovered in 1991, high on the Austrian-Italian border of the Alps, where he had perished an estimated 5,000 years before. Celtic mummies dating back to the Iron Age (400 BCE–400 CE), first uncovered in 1821 peat bogs whose acid had turned them dry and leathery. “Bog mummies” have also surfaced in Germany, The Netherlands, Poland, Sweden, and the United Kingdom.

As civilization grew more sophisticated, the well-off and powerful began to inter their dead in tombs rather than hanging them out to dry. This meant that they needed to find a way to preserve the bodies that remained on view in the tombs. The solution: mummification by man rather than by environment. The world’s oldest mummies made by man may be those created by the Chinchorro on the west coast of South America and dating back to 7000 BCE, 4,000 years before the Egyptian mummies. More than 100 Chinchorro mummies have been recovered from the Atacama Desert of northern Chile and southern Peru and reside in the collection of the University of Tarapacá’s museum in Arica, Chile. (Unlike Egyptian mummies, which were laid on their backs after mummification, the Chinchorro stood theirs upright so the corpse’s mouth often fell open. The most famous picture of this may be Edvard Munch’s celebrated painting “The Scream,” reliably reputed to be based on a Peruvian mummy the artist saw in the Musée du Louvre.) 4, 5

In Egypt, the process of artificially mummifying a body might last more than two months. Each step in preparing the body was the focus of religious ritual. The priests charged with the job—many of whom became doctors—began by inserting a long instrument through the nose to pull out the soft brain matter. Then they emptied the body cavity, tossing the organs into four covered jars or packets representing the four sons of Horus, the god of sky, war, and hunting. The jars or packets were entombed with the body, unless the organs were, as Plutarch wrote, discarded “as the cause of all the sins committed by man.”6, 7, 8 The embalmers then filled the empty human shell with “odoriferant, aromatic, and balsamic drugs, capable of arresting the progress of putrid decomposition” and put the corpse out to dry in the Mediterranean sun.9 Presto, change-o, mummies.

The Chinchorro may have been first to mummify their relatives, but the first people to notice that we had an appendix seem to have been those Egyptian priests who named one of the sinful entrails—the appendix—“the worm of the intestine.” It was a lucky find because not every living body has one. Not even every mammal has one. Gorillas, chimps, and orangutans do. So do wombats, rabbits, rats, and some opossums. But cats and dogs, horses and cows and sheep and goats, fish and frogs and salamanders, lizards, snakes, and birds don’t. Neither do monkeys, an important point because both Aristotle and Galen dissected monkeys to produce the anatomical studies on which westerners relied for centuries.


MUMMY MEDS

A whole list of movies beginning with “The Mummy” (1911) starring William Garwood, “The Mummy” (1932) with Boris Karloff, and “The Mummy” (1999), the first in Brendan Frazer’s trilogy, have made mummies into scary creatures; but our steely Victorian forebearers regarded mummies as life savers. Like powdered unicorn horn, dried and powdered human mummy tissue known as mummia was believed to have “restorative powers,” often a more genteel way of saying, “treatment for erectile dysfunction.” The stuff was made presumably from mummies carted back to England from Egypt or, more likely, as the French barber surgeon Ambroise Paré wrote, it might have been “made in our France” from bodies stolen from the gallows. In his 1974 novel Monsieur, The Prince of Darkness, Lawrence Durrell draws the scene for us: “ ‘Now let us partake of the holy mummia,’ he said in commanding tones and the dervishes advanced towards us humbly bearing large silver trays on which were a number of small bowls with pieces of mummia–or at least I presumed it was mummia.”10, 11 There is no further information in the scene as to what was actually restored.



For reasons both religious and cultural, the ancients, East and West, did not practice dissection. In the West, some speculate that Aristotle dissected in secret, but you would not know that from his writings, such as Parts of Animals (ca. 350 BCE), which are strictly about nonhuman bodies. In the next century, two Greek physicians, Herophilus (335–280 BCE) and Erasistratus (304–250 BCE), were given permission to dissect human cadavers at the anatomy school they founded in Alexandria. Three hundred years after that, the Greek-turned-Roman physician Claudius Galen (c. 129–c.216) was rumored, like Aristotle, to have performed secret dissection; but, like Aristotle, his anatomical drawings were based on animals, which meant that virtually nobody actually understood what a human skeleton or most human tissues and innards looked like. Consider the neck. Unlike ours, a dog’s shoulder bones are not connected; canines do not have the collar bone that reaches across the front of the top of the human torso. In addition, the muscles around our vertical backbone are connected differently than Fido’s around his horizontal spine. Add to that the fact that neither the ancient Chinese nor early Islamic physicians practiced human dissection, either, and you can understand why, except for those Egyptian mummy workers, no one had a chance to see the appendix.

Eventually, of course, science crept into the picture. Christians formalized their opposition to dissection at the Council of Tours in 1163, but in 1492, just as Columbus sailed off to his New World, Leonardo da Vinci began to defy the Church ban on human dissection. He made anatomical drawings that, had they been published, would have introduced the appendix to the Old World. But it was one thing to do dissection quietly, and quite another to make the results public, so Leonardo’s drawings did not appear until after his death. Thus the prize for being first to describe the appendix in public is usually awarded to Italian anatomist Jacopo Berengario da Carpi of the University of Bologna, where, in January 1513, the Vatican approved the Italian physician Mondino de Luzzi’s bringing public dissection of human cadavers into his classes on anatomy. Twenty years later, while performing an autopsy, Carpi discovered an empty, small cavity at the end of the cecum and included it in his ground-breaking text, Anatomia Carpi (1535). After that, Andreas Vesalius, the founder of modern anatomy and the Belgian Imperial physician at the court of Charles V, included drawings of the appendix in De Humani Corporis Fabrica (1543). His book was a classic, but his anatomy acumen was not. He grouped the appendix together with the ileum and the colon as one of the three openings of the cecum, a pouch at the junction of the small and large intestines.

[image: image]

The Human Intestines, with the Appendix

The Egyptians had called the appendix “the worm of the intestines.” Leonardo thought it looked like a little ear, so he called it orecchio. Carpi, ignoring both, chose the name addentramentum, from the Latin ad- meaning near, intra meaning inside something, and -mentum meaning medium or result of. The switch back to “worm-shape” (vermiformis) has many supposed fathers including Philip Verheyen, a Flemish physician so intrigued by anatomy that when his own leg was amputated in 1675, he injected it with a mixture of waxes and fragrant oil and preserved it either in balsamic vinegar or brandy and black pepper. Then he dissected the leg bit by bit in search of the source of his discomfort; instead, he discovered a tissue at the back of the heel that he christened chorda Achillis (Achilles tendon). In 1710, having moved back up and into the body, he is reputed to have rechristened the appendix “the appendix.”

[image: image]

Earliest-known drawing of the appendix, Leonardo da Vinci (1492)

FALSE DIAGNOSES & FAVORED FOLK REMEDIES

Simply put, the appendix is, as its name implies, an appendage, a small, closed tube attached to the cecum. An adult human appendix is about the size of a finger, 6 to 8 centimeters (2.4 to 3.1 inches) long and slightly less than one-half inch around. Like other body parts, its size may vary from person to person. In 2004, The Guinness Book of Records listed as the world’s champion the 8.26-inch appendix extricated from a twenty-six-year-old man at Lister Hospital in Herefordshire, England. Two years later, the new champion was a 10.24 inch appendix removed during autopsy on a Croatian man at the Ljudevit Jurak University Department of Pathology in Zagreb, a record broken in 2011, when a team of Egyptian and Qatari surgeons reported removing a 21.6-inch appendix from a thirteen-year-old boy.12

Like the rest of the intestines, the appendix has several layers of tissue: a mucosa (thin lining with overlying mucus), a sub-mucosa (connective tissue and immune cells) covering a muscular layer, and an external membrane (serosa) such as the one that covers the entire contents of the abdomen. The appendix is filled with glands that secrete mucus and fluids. Its blood supply arrives via a branch off the aorta called the superior mesenteric artery and flows away into the superior mesenteric vein. The same nerves that reach the rest of the gut come here, and the appendix is full of lymph tissue, which means that, like the equally underappreciated tonsils, it appears to be part of your immune system.

In 1859, when Charles Darwin labeled the appendix rudimentary, and his contemporaries translated that into useless, nobody even knew we had an immune system, which wasn’t identified until around 1908. They also didn’t know about or have:

•   A detailed anatomy of “the worm” and what (if anything) it might do

•   A list of the creatures that had an appendix and those that didn’t

•   Knowledge of the link between a high white cell count and an infection (c.1840s–1850)

•   Anesthesia (1846), antisepsis (1867), and antibiotics (1936)

•   Diagnostic imaging such as X-rays (1895), ultrasound (1957) and MRIs (1977)

•   A laparoscope (1916) or a computer chip television camera laparoscope (1986)

Which didn’t really matter until something went wrong.

FROM NEEDLE TO KNIFE

They had not yet discovered the appendix, but early physicians were familiar with the distinctive pain in the lower right quadrant whose name evolved over time from the ancient passio iliaca to colic passion, then to typhlitis and perityphilitis (from the Greek tuphlon enteron, “blind intestine,” i.e., the cecum), and finally, in 1886, to appendicitis, when Boston surgeon Reginald Heber Fitz published “Perforating inflammation of the vermiform appendix with special reference to its early diagnosis and treatment” in The American Journal of Medical Science.13

As a medical malefactor, the appendix is small potatoes. True, when angered and ignored, it can turn lethal. But appendicitis is not contagious like the plague; when it kills, it does so one body at a time. The infection does not linger hidden for years like syphilis, slowly rotting your body and brain, nor does it leave its victims alive but paralyzed, as polio may. An acute infection may spread, but appendicitis is not secretive like cancer, quietly savaging its way through the body. Yet, as one researcher wrote as late as 2010, “Though appendicitis is fairly common, it still remains a frustrating medical mystery … we know surgical removal is an effective treatment, [but] we still don’t know the purpose of the appendix, nor what causes it to become obstructed.”14

Nothing new here; their predecessors didn’t know, either. Early on, an irritated appendix was blamed on a variety of causes, most commonly something the victim had swallowed, which then became stuck in the appendix, a proposal resting on what seemed an uncommonly common Victorian appetite for pins and other unusual objects such as fruit pits. Whatever the cause, the problem was treated with useless and often gruesome remedies. As late as the 17th century, Thomas Sydenham, the English physician commonly regarded as the father of modern medicine, favored applying the sliced-open body of a freshly killed puppy to the painful abdomen. If that didn’t work, he advised horseback riding to bounce problematic matter out of the cecum. Other therapies for “deplorable iliac passions” included bloodletting, laxatives, crouching in a hot oil and herb sitzbath, and even swallowing lead pellets to stimulate intestinal movement. As one medical historian reported: “An autopsy on a man who had died of the iliac passion and who had been made to swallow three large balls [in the hope of overcoming the obstruction], showed these same balls in the appendix, which was dilated by fecal matter nearly, to the size of the rest of the gut.”15, 16

For the ancients, the surest sign of abdominal trouble was an abscess on the skin resulting from an infection underneath. Greek, Islamic, and early Christian physicians approached these abscesses with great caution, preferring to wait until they “pointed” (came to a head), at which time they might insert a sharp instrument of one kind or another to open and drain the area. Even this surgery was customarily avoided until the last possible moment in favor of allowing the infection to burst on its own or letting the patient die without the added burden of an incision and sparing the physician the possibility that the corpse’s relatives might cry, “Murder.”

Eventually, braver men began to claim credit for not only puncturing the abscess but also having performed the first appendectomy. The short list of those claiming to have been Number One in extracting an inflamed appendix from a living human body includes but is definitely not limited to:

•   English military surgeon Claudius Amyand (1735)

•   French surgeon Jean-Vincent-de-Paule Mestivier (1759)

•   English surgeon Henry Hancock (1848)

•   New York College of Physicians and Surgeons professor Willard Parker (1867)

•   British Surgeon Robert Lawson Tait (1880)

•   Polish-Austrian experimental biologist Johann von Mikulicz-Radecki (1884)

•   Swiss surgeon Rudolph Ulrich Krönlein (1884)

•   Philadelphia surgeon Thomas G. Morton (1887)17

Unfortunately, their stories are rather like sightings of UFOs: plentiful and exciting but not necessarily what they seem. The procedures they described range from (1) opening and “cleaning out” the appendix to (2) removing part of the appendix and tying off the rest to (3) actually cutting out the entire organ. As a result, Frederick Treves wrote to The Philadelphia Medical News in 1892, “Who first excised the appendix some musty and forgotten tome will no doubt reveal in the course of time.”18

Despite their admirable daring, like the doctors before them, these men lost many if not most of their patients. Harvey Cushing (1869–1939), commonly known as the “father of neurosurgery,” lost one of his, which naturally left him apprehensive when his own appendix became inflamed in 1897. Happily, Cushing’s offending organ was successfully removed by the equally eminent surgeon William Halsted (1852–1922), founder of America’s first school of surgery and the man who introduced radical mastectomy as a surgical option for breast cancer. Despite a somewhat complicated recovery, Cushing did indeed survive,19 and as time went on, other surgeons began to pile up their own successes. In 1898, Augustus Charles Bernays (1854–1907), who performed the first successful caesarian section in St. Louis in 1889, reported having performed seventy-one appendectomies without a single fatality, a record stunningly eclipsed six years later by John B. Murphy (1857–1916), one-time president of the American Medical Association, who claimed two thousand successful appendectomies.20 With this, the operation emerged as a matter of serious interest and an important marker in the transition to the modern era of medical surgery. By 1889, more than 2,500 articles about the appendix had been published in the growing number of medical journals, but even then surgeons contemplating the “the worm” faced several vexing questions.21

“It must not be said, then, that the resection of the appendix is a simple and easy operation,” the Parisian surgeon Charles Talamon wrote in his classic work Appendicite et pérityphlite (1892). “It is sometimes extremely painful; and the surgeon, in proposing the operation, should be prepared for every difficulty and every surprise.”22 Was the appendix really to blame for a patient’s abdominal misery? In the absence of blood tests to prove an increased white cell count signifying infection or an X-ray to show masses in the appendix, how was one to make a certain diagnosis? And, even if the appendix was the problem, was the condition acute, requiring immediate surgery, or was it relapsing/recurrent/chronic (translation: repeated attacks over a short period of time), conditions Talamon described in detail?23 Even if the condition were acute, should the surgeon operate immediately or wait to see whether the condition resolved on its own, the “interval surgery” pioneered by Sir Frederick Treves in 1888.24 With these uncertainties in mind, full acceptance of appendectomy had to wait a while. As late as 1923, the fifth edition of Merck’s Manual, a series widely regarded as the bible of contemporary orthodox American medical practice, was still advising external medication including methylenis coerulei (gentian violet) and internal remedies such as the potentially poisonous bismuth subnitatis (“an intestinal antiseptic”). It was not until 1940, having dropped the possessive “s” in its name, that the Merck Manual endorsed appendectomy as the “only reasonable prospect of cure.” In 1950, when the number of journal articles on appendicitis had risen to 13,000, the Manual deemed surgery “imperative.” And with the experience of World War II battlefield medicine still fresh in everyone’s mind, the authors completed the triad of surgical “A’s”—anesthesia, antisepsis, antibiotics—by recommending penicillin before and after the operation.25
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