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Preface

t was a unique honor to be asked to write Surgery: An lllustrated
History. To understand and set forth the past of one’s profession is to better
comprehend that discipline’s present and anticipate its future. The opportunity
to organize such a project was an undertaking that | approached with utmost
respect for all my surgical forebears.

W hether the study and understanding of surgical history are important to the
maturation and continued education of a surgeon remains a rhetorical question.
On the other hand, it is hardly necessary to dwell on the heuristic value that an
appreciation of history provides in developing adjunctive humanistic, literary,
and philosophical tastes.

Clearly the practice of medicine is a lifelong learning process that should be
an enjoyable and rewarding experience. | would argue that for a surgeon the
understanding of surgical history will greatly contribute toward making this
learning process more pleasurable and provide constant invigoration. To trace
the evolution of what one does every day and to appreciate that work from a
historical perspective are enviable goals. In reality there is no way to separate
today’s surgery and our own practice from the experiences of all the surgeons
who have preceded us.

It is a magnificent adventure for the budding surgeon to recognize what he
or she is currently learning within the context of past and present social, cul-
tural, and economic institutions. The active but perhaps bored practitioner will
find that historical studies of his or her profession, dealing, as they must, with all
aspects of human culture, afford an excellent outlet for reappreciating previous
clinical ideas and concepts. Most important, surgical history provides a ready es-
cape from the mental stagnation, ennui, and enervation that are the conse-
quence of today’s drive toward ever-increasing specialization and from parochi-
alism in the professional thought process. To study the past of our profession is
fun, illuminating, humbling, and enormously useful. To be engrossed in surgical
history is to accept an invitation to learn, a solicitation no surgeon should resist.

It has become evident that the writing of medical history must go beyond the
simple understanding of a great doctor’s life or the straightforward narration of
the development of clinical or surgical techniques. It is no longer adequate to
summarize medical history as if it were simply an unrelated series of contribu-
tions by individual physicians. There can be little dispute with the modern as-
sumption that medical history involves not only biological content but socio-
economic and political elements as well. The flowering of medicine is a central
theme in our human experience.

This modern approach to medical history seeks to place developments in
medicine and surgery within the broad sweep of societal changes. However, this
new social and medical history must include an appreciation of the basic medical
sciences and clinical methods and concepts. Because of the technical intricacies
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of surgical operations, surgeons have knowledge and experience that place them
in a unique position to assess historical facts and direct surgical historical inquiry.

Cognizant of the aforementioned concepts, | organized this book to have
three major levels of historical content. The first level is intended to provide an
understanding of significant developments in world history that were occurring
during a particular surgical era. In this regard, time lines have been provided for
the Middle Ages, the Renaissance, and the seventeenth, eighteenth, and nine-
teenth centuries, at the beginning of Chapters 7, 8, 9, 10, and 11. At a quick
glance the reader is able to determine what well-known personalities were alive
during a given period in the fields of science and technology, religion and phi-
losophy, literature and theater, music, and the visual arts. In addition, each
chapter begins with a short section on political events during particular eras or
in particular countries. When such nonmedical historical information is made
available, placing surgical history within the context of evolving world history
becomes an easier task.

The second level concerns the important process of the professionalization of
surgery. For many centuries surgical intervention was looked on disdainfully as
little more than a frightening technical exercise that was just one of many ther-
apeutic regimens available within the broad expanse of medicine. At what point
was surgery no longer considered a mere physical craft but instead, a true sci-
ence based on legitimate scientific research corroborated by independent clinical
observations? A complex interaction of social, political, economic, and institu-
tional factors contributed to this professionalization of the surgeon and his skills.
How did this surgical independence occur? Did it pass from one European
country to the next, or was it more of an ongoing process that engulfed all of
European medicine at the same time? Did surgeons in the United States go
through the same phases of surgical maturation that their European peers expe-
rienced?

What of the sharp division between physician and surgeon before the mod-
ern era? Physicians were always regarded as a university-educated elite within
the confines of medicine. Conversely, surgeons and barber-surgeons were con-
sidered uneducated craftsmen. They learned their skills by serving as apprentices
to the guild masters. When did these centuries-old arrangements end and sur-
gery assume its own social and hierarchical structure within the whole of med-
icine? Most important, when did the concept of surgical specialization become
an integral part of surgical care?

The third historical level consists of a detailed understanding of the lives of
the great surgeons. Although biographies alone do not constitute an adequate
medical history, there is an understandable thrill in reading about the surgical
experiences of such renowned figures as Vesalius, Paré, Pott, Dupuytren, Lister,
Billroth, Halsted, and Kocher. Accordingly, the section on medicine and surgery
within each time line contains the names of the surgeons for whom biographical
data are presented in that particular chapter. Almost 1000 biographical entries
invest the daily lives and professional activities of these individuals with new
meaning.

Because the use of eponyms remains widespread in the modern practice of
surgery, | have made a deliberate attempt to incorporate as many surgical ep-
onyms as possible into the numerous surgical biographies. To accomplish this |
have used information from Stedman’ Medical Dictionary, Skinner’s The Origin of
Medical Terms, and Kelly’s Encyclopedia of Medical Sources.

The publication of Surgery: An Illustrated History marks the personal culmina-
tion of many years of book collecting and historical research both in the United
States and in Europe. The actual first writing of the text took place from De-
cember 1990 through August 1991. Revision of the manuscript along with se-
lection of illustrations was concluded by June 1992.

Although in writing this text | consulted primary works, most of my sources
have been secondary, or the writing of others. Thus | owe a special debt of grat-
itude to the many physicians and surgeons in the past who researched and au-
thored works on surgical history. | drew inspiration from the excellent tradition
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established by such renowned surgeon-historians as Bick, Billings, Cope, Fer-
gusson, Gross, Gurlt, Hirschberg, Kelly, Leonardo, Malgaigne, Mumford, Por-
tal, Ravitch, Ricci, Smith, South, Thoms, Trendelenburg, Wangensteen,
Whipple, Wright, Zimmerman, and countless others.

Of the many works listed in the bibliography, | have used most heavily the
following books for information: Billings’s chapter, “The History and Literature
of Surgery,” in Dennis’s System of Surgery (1876); Buck’s The Growth of Medicine
from the Earliest Times to about 1800 (1917) and The Dawn of Medicine (1920);
Fisher’s discussion of the history of surgery in Ashhurst’s International Encyclopedia
of Surgery (1881); Garrison’s An Introduction to the History ofMedicine (1929); Gel-
fand’s Professionalizing Modern Medicine (1980); Haeger’s lllustrated History of Sur-
gery (1988); Hurwitz and Degenshein’s Milestones in Modern Surgery (1958); Leo-
nardo’s History of Surgery (1943) and Lives of Master Surgeons (1948); Lyons and
Petrucelli’s Medicine: An lllustrated History (1978); Meade’s Introduction to the His-
tory of General Surgery (1968); Miles’s The Edinburgh School of Surgery before Lister
(1918); Norman’s edition of Morton’s Medical Bibliography (1991); Parker’s The
Early History of Surgery in Great Britain (1920); and Zimmerman and Veith’s
Great Ideas in the History of Surgery (1961). Although the bulk of my work rep-
resents not original historical research but, more properly, the collation of past
writings on surgical history, | accept responsibility for any factual error or un-
substantiated opinion.

Many individuals are owed a great debt of gratitude for their assistance.
Among these are Tom Horrocks, Jean Carr, and Kevin Crawford of the Histor-
ical Collections at the Library of the College of Physicians of Philadelphia, and
Robin Siegel of CentraState Medical Center in Freehold, New Jersey. | must
extend a special thank you to my business partner, Alan Robbins, of The Hernia
Center and to our office manager, Susan Disbrow, for allowing me the neces-
sary time to complete this project.

To the Mosby staff go my heartfelt thanks, in particular, to George Stamathis
and Terry Van Schaik for aiding me during the conception of this book and to
my editor, Susie Baxter, and her developmental assistant, Anne Gunter, for their
sage advice. To my production editor Ann Rogers, manuscript editor Mary
McAuley, and book designer Jeanne Wolfgeher | am most grateful. To the
many other unnamed individuals involved in the production and marketing of
this book | also wish to acknowledge my gratitude.

My most sincere thanks are extended to Jeremy Norman for his in-depth re-
view of the manuscript and assistance in determining which illustrations would
best serve this work. His expertise in the field of rare medical-book collecting
combined with a scholar’s understanding of what constitutes masterful medical
and surgical history cannot be too strongly stressed. Jeremy’s role in authoring
most of the legends for the illustrations must also be acknowledged. Finally, to
Martha Steele, for her unceasing and always cheerful assistance in obtaining the
actual illustrations along with necessary documentation to permit their use, I re-
main forever grateful.

Ira M. Rutkow
Marlboro, New Jersey
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CHAPTER 1
PRESCIENTIFIC AnD

Primitive Surgery

urgery, derived from the Greek cheir (hand) and ergon (to work) and
the Latin chirurgia, is defined as “the treatment of disease, injury, or deformity by
manual or instrumental operations, as the removal of diseased parts of tissue by
cutting.” The word chirurgeon, or surgeon, known since the 1300s, was probably
introduced during the linguistic period called Middle English (1150-1475).

Although there is no way of knowing when the earliest surgical operations
were performed, it is not unreasonable to assume that frequent attempts at “sur-
gery” were completed by our most distant prehistoric ancestors. The attempt to
remedy day-to-day external discomforts by means of manual manipulations must
have been among the evolutionary efforts of the human species. Presumably the
earliest attempts at surgery were mainly devoted to the treatment of injuries and
included procedures to alleviate nuisances, such as removing splinters, piercing
boils or blisters, treating bums, and excising traumatized tissue.

Unfortunately archeologists who have studied Paleolithic (Old Stone Age,
e.g., Cro-Magnon and Neanderthal) humans can tell us little about how these
surgical operations were conducted. The practices of numerous present-day
nonindustrialized societies in which relatively primitive surgical operations con-
tinue to be performed provide indirect information about surgical feats accom-
plished by early humans. Among these contemporary methods are bloodletting
(via scarification, cupping, venesection, or leeching), sex organ and decorative
mutilation, hemostasis and counterirritation, treatment of dislocations and frac-
tures, amputations, and trephination.

Trephination remains the earliest example of actual major surgery. That pre-
historic humans, using the most rudimentary surgical instruments, were able to
bore open a human skull—and that the patient survived—is an incredible med-
ical achievement. When and how skull boring originated are matters of scientific
conjecture. However, skulls from the Mesolithic (Middle Stone Age) cultural
period have been found to have round depressions suggestive of primitive treph-
ination efforts, which would date initial efforts at trephination at 10,000 to
5000 b.c.

Certainly, since many Neolithic (New Stone Age) trephinated skulls have
been found in Western Europe and Asia, it can be stated that trephination was
widely used by 3000 to 2000 B.c., when humans were developing polished
stone tools and weapons, raising cattle, and laying the basic technological and
social foundations of modern civilization.

That trephination was practiced throughout the civilized world has been
confirmed in the discovery of more than 10,000 well-preserved mummies from
pre-Inca Peru (dating back to 2000 B.c.): more than 6% of these mummies dem-
onstrate evidence of trephination. In many instances the skull defects are multi-
ple, ranging from two to a record of seven in a single patient. They are placed

x Fadng page> Peruvlan trephmation sub-
ject) seated. Circa a.a. 400. (Warren Mu-
seum, Harvard Medical School.)



2. Trephined skulls, showing a variety of
shapes and sizes of skull openings. Some of
the trephinations were accomplished by
boring a series of small holes in a circular
pattern. The pattern of crude intersecting
grooves around the opening on one skull
indicates that the trephination was probably
made by a hammer and chisel. (Mutter Mu-
seum, College of Physicians of Philadelphia.)

OVERVIEW

all over the cranium, including suture lines, and frequently expose large seg-
ments of the superior longitudinal sinus. The defects can be quite large, up to 7
by 11 centimeters.

Why would Stone Age humans resort to trephination? There is little archeo-
logical evidence to suggest that this practice was used for the treatment of dis-
eases such as osteomyelitis or syphilitic lesions of the cranium: most trephina-
tions were performed on intact skulls with no prior signs of violence. It is more
likely that trephinations were carried out for spiritual or magical reasons and
used in cases of mental illness, epilepsy, or headache.

That magic and evil spirits can live in one’s head is an ancient superstition
still with us today. In primitive, prescientific times a hole drilled in the head
could have been perceived as a way for these evil spirits to escape, and the weak
and infirm may have undergone trephination as a possible means of relieving
their disabilities by ridding themselves of evil spirits. It has even been speculated
that leaders of a clan could have had round holes prophylactically drilled in their
skulls, through which, they presumably believed, evil vapors could continually
escape. If they survived this operation and were thought to be free of the evil
spirits that plagued their followers, the leaders would have possessed a magical
power over their people.

Because of the smooth edges of many trephination defects, it has been esti-
mated that at least 50% of all individuals survived the operation. How, then, was
trephination accomplished? A number of different methods have been sug-
gested, all of which, in this preanesthetic era, would have required a stoic pa-
tient. The simplest but crudest method would have been simply to scrape a hole
in the cranium, using a sharpened rock or shell. A second method would have
required a circular cut in the bone with a flint or obsidian knife. Boring a series
of holes in a circular or oval pattern and later cutting through the separating
partitions to join the holes would have been another possible scheme. Finally, a
crude hammer and chisel could have been used to create four grooves in a cross



PRESCIENTIFIC AND PRIMITIVE SURGERY

shape so that the square piece of center bone could then be lifted out. This but-
ton of bone, also called a rondelle, was frequently worn as an amulet or used in
magic or religious ceremonies to ward off evil spirits.

Technical difficulties and ensuing complications certainly must have tested
the ingenuity of prehistoric humans. The first stage of incision required an abil-
ity to control bleeding. What the prehistoric surgeon used is conjectural, but
various possibilities were available, including bandages, hemostatic plants, pres-
sure tamponade, and cautery. At the conclusion of the procedure a number of
options had to be considered. Should the opening be covered with a hard sub-
stance such as gourd, shell, or bone, or should it be left open? If it were left
open, would the individual suffer damage to the brain? Infection is not likely to
have been a serious problem, since communities were small and for the most
part unpolluted. Was a primitive form of anesthesia available? Much remains un-
known, but it is likely that prehistoric surgeons had at their disposal various
herbs and plant extracts that would have decreased pain.

Trephination appears to have been conducted for different reasons in differ-
ent locales. The South American Incas performed trephination primarily for
spiritual, magical, and religious reasons. In Europe, trephination appears to have
been practiced most frequently in areas where weapons that produced skull frac-
tures were used. Such injuries could have been associated with patient distress or
bizarre behavior. For traumatic injuries, it has been estimated, little more than
30 minutes would have been required to complete a trephination. Empirical ev-
idence eventually must have shown the prehistoric surgeon that removal of de-
pressed bone fragments and wounded tissue could possibly restore an individu-
al’s health.

Neolithic surgeons probably carried out other surgical operations apart from
trephination; however, little archeological evidence of such operations exists.
Pictures in prehistoric caves in Europe depict human hands with missing fingers.
W hether these represent amputations carried out for sacrificial or propitiatory
rites or more mundane matters such as trauma and frostbite remains unknown.

Although surgery has continued to advance in a natural evolutionary course,
attitudes and knowledge about the craft of surgery in many cultures in the mod-
ern world remain prescientific and primitive. In most instances the surgical au-
thority in primitive cultures resides in a single individual who has absolute au-
thority under a supernatural aegis. The unique surgical methods of these aborig-
inal tribes provide an ongoing reflection of the accomplishments of prehistoric
humans.

The surgical achievements of prehistoric and primitive humans are unques-
tionably impressive in view of their lack of knowledge of wound healing, anat-
omy, physiology, and basic instrumentation. Although the performance of
trephination or digital amputation for magical or spiritual reasons may be con-
sidered spurious, supernatural, and certainly antiscientific, there is little doubt
that certain patients were aided by the primitive surgeon’s technical skills. A
combination of this technical skill, empirical information, and confidence in the
surgeon probably brought about successful restoration of health in many cases of
trauma and illness.
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CHAPTER 2

Ancient Civilizations

MESOPOTAMIANS

he late Neolithic and early Bronze ages, a period from about 3500
B.c. to 750 B.c. that varied widely in different areas, was characterized by the
alloying of copper with tin to produce tools and weapons. During that time a
succession of powerful tribes appeared in Southwest Asia. This region between
the Tigris and Euphrates rivers, known as Mesopotamia, would become the root
area of modern Western civilization. The Fertile Crescent, tilled for wild wheat
and barley for more than 10,000 years, attracted nomads from the fringes of the
Arabian desert and mountain tribes from the north and east. Here Western civ-
ilization’s initial attempts were made to develop a system of writing and con-
struct cities.

The most prominent early inhabitants of the region were the Sumerians in
their city-state of Sumer, from whom originated the world’s oldest written lan-
guage, cuneiform, probably around 3500 B.c. For almost 2000 years many dy-
nasties flourished at Sumer, but the Sumerians were gradually absorbed into the
superior culture of the Semitic Akkadians to the south. With the rise of the
great Akkadian ruler Sargon of Agade (circa 2400 ».c.) and his city-state of Ak-
kad, the world’s first empire came into existence.

The center of another major civilization in Mesopotamia was Babylon, a siz-
able city as early as 4000 b.c. Cuneiform inscriptions describe it as an important
center during the reign of Sargon. Babylon’s population was essentially Amorite,
and the most reknowned ruler of the many early Babylonian dynasties was
Hammurabi (1958—1916 B.c.). Babylon fell successively to the Assyrians, Chal-
deans, and Persians, and to the Greeks under Alexander the Great (356—
323 B.C)).

The development of Babylonian medicine and surgery culminated during the
age of the Chaldean Empire (625-539 B.c.). The Chaldeans, a late Babylonian
people, found their zenith under King Nebuchadnezzar (606562 B.c.), who
conquered Jerusalem, destroyed King Solomon’s temple, and forced the Jews
into exile.

The culture of ancient Mesopotamia was quite complex. The city-states were
ruled by priest-kings, and inequality of social classes was a fundamental principle of
Babylonian law. A basic tenet of criminal jurisprudence was retaliation. If a sur-
geon performed an operation on a patient who died as a result of the procedure or
suffered other losses, the physician’sown fingers were cut offin retribution.

Medicine was highly respected by the ancient Babylonians. Many of the
more than 30,000 excavated cuneiform tablets relate to the healing arts. On one
ofthem is the world’s first prescription; another contains the shield of a surgeon,
Urlugaledin (circa 2300 B.c.), which displays two knives together with gods and
herbs. In most instances diseases were presumed to be caused by evil spirits and

3. Facing page, Map of the Fertile Crescent
in the Pre-Christian Era. Medicine and sur-
gery were significandy advanced by the an-
cient Babylonians. (From Donahue MP:
Nursing: the finest art: an illustrated history,
St Louis, 1985, Moshy.)



4. This black diorite stele, nearly 8 feet tall,
has engraved around it in Assyrian cunei-
form symbols the 282 laws of King Ham-
murabi’s Code. Several of the laws concern
the practice of surgery. At the top of the
stone Hammurabi is shown receiving the
laws from the sun god, Shamash. The stone
was found broken by a French expedition in
1901. The stone was reassembled, the code
translated, and the translation published
within a year of discovery. It is now pre-
served in the Louvre. (Reproduced by permis-
sion of the Trustees of the Science Museum, Lon-
don; 1053/82.)
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JEWS

cosmic demons. Consequently cures were obtained with the assistance of astrol-
ogers and priests and their surrogates. Even this early in the development of
medicine and surgery, society made the distinction between the learned physi-
cian who worked with books and theories to prescribe remedies and the usually
illiterate but highly practical surgeon who worked with his hands. Perceived as
craftsmen or technicians rather than men of learning, surgeons were viewed
prejudicially as an inferior caste.

The most important legacy from Assyro-Babylonian medicine is the Code of
Hammurabi. Although no specific cuneiform tablets devoted solely to surgery
have been found, many of the rules in Hammurabi’s code concern the outcome
of operations. Thus it can be assumed that surgical therapy was carried out. The
first statements regarding surgical instrumentation can be found in the Code of
Hammurabi. It would appear that a certain kind of bronze was used in the man-
ufacturing of surgical knives, but no archeological evidence of such tools re-
mains. Guidelines for surgical therapy, as stated in the code, included the fol-
lowing:

If a physician shall cause on anyone a severe operation wound with a bronze operat-
ing-knife and cure him, or if he shall open a tumor (abscess or cavity) with a bronze
operating-knife and save the eye, he shall have ten shekels of silver; if it is a slave, his
owner shall pay two shekels of silver to the physician.

If a physician shall make a severe wound with the bronze operating-knife and kill
him, or shall open a growth with a bronze operating-knife and destroy his eye, his
hands shall be cut off.

If a physician shall make a severe wound with a bronze operating-knife on the
slave of a freed man and kill him, he shall replace the slave with another slave. If he
shall open an abscess (growth, tumor, cavity) with a bronze operating-knife and de-
stroy the eye, he shall pay the half of the value of the slave.

If a physician shall heal a broken bone or cure diseased bowels, he shall receive
five shekels of silver; if it is a matter of a freed slave, he shall pay three shekels of
silver; but if a slave, then the master of the slave shall give to the physician two shek-
els of silver.

The 282 provisions of Hammurabi have proven to be the first set of laws
governing the practice of medicine and surgery. Despite such extensive regula-
tions, little is known of actual Babylonian surgical techniques. Archeologists
have been able to contribute little to current understanding because almost all
traces of Babylonian culture and civilization were destroyed by wars.

JEWS

Closely connected in spirit and substance with Assyro-Babylonian and Sumeri-
an-Semitic surgery is the surgery of the ancient Jews. After their Assyrian and
Babylonian captivities (722 B.c. and 604 B.c., respectively), the Jews practiced
medicine that was closely aligned with the thoughts and beliefs of the great dy-
nasties of Mesopotamia. The Jews continued to believe that diseases were part of
divine punishment and that proper treatment for those afflicted was to apply to
their priests. Through appropriate prayers and religious ceremonies ailments
could be cured. Although in biblical times a class of professional physicians prac-
ticed medicine, the priestly caste discouraged the people from seeking advice
outside the temples. An obviously antagonistic relationship among the various
groups of healers was aggravated by religious beliefs and superstitions, as is evi-
dent in the sarcasm invoked in a biblical story regarding King Asa’s illness and
death:

And in the thirty and ninth year of his reign Asa was diseased in his feet; his disease

was exceeding great; yet in his disease he sought not to the Lord, but to the physi-
cians.

And Asa slept with his fathers, and died in the one and fortieth year of his reign.

(2 Chronicles 16:12-13.)



5. Surgery as a ritual and social event: the
ceremony of circumcision is depicted in this
engraving, dated 1599, by the Dutch artist
Crispin de Passe the Elder. (Charles M. Lea
Collection, Philadelphia Museum ofArt.)
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Biblical physicians, a group separate from the priests, were known as
“rophe.” The rophe participated in both medicine and surgery, whereas barbers
and other uneducated castes were allowed to engage in the practice of bloodlet-
ting and other minor surgical procedures. The doctors who limited themselves
entirely to surgical procedures were referred to as “uman.”

The principal sources of knowledge concerning ancient Jewish surgery are
the Pentateuch (Torah), that is, the Five Books of Moses (Genesis, Exodus, Lev-
iticus, Numbers, and Deuteronomy), and the Talmud. The former contains
written laws, whereas the latter consists of those transmitted by oral tradition.

The Five Books were first collected in the time of King Solomon (circa 1000
B.c.), although Moses himself lived six centuries earlier. Around the time of So-
lomon, the Iron Age— the archeological phase from around 1000 B.c. to the be-
ginning of the Christian Era—was marked by a change in technology that re-
sulted from the discovery of iron smelting. The use of iron, an improvement
over the previously employed copper and bronze, would have an important ef-
fect on surgical instrumentation.

excudit Colonue—



JEWS

The earliest operation described by the Jews was circumcision. According to
the Torah, the first religious circumcision, in which a sharp stone was used as a
knife, was performed on Abraham (circa 1900 b.c.) when he was 90 years old:

And God said unto Abraham: “And as for thee, thou shalt keep My covenant, thou
and thy seed after thee throughout their generations.

This is My covenant, which ye shall keep, between Me and you and thy seed after
thee: every male among you shall be circumcised.

And ye shall be circumcised in the flesh of your foreskin; and it shall be a token of
a covenant betwixt Me and you.

And he that is eight days old shall be circumcised among you, every male
throughout your generations, he that is bom in the house, or bought with money of
any foreigner, that is not of thy seed.

He that is bom in thy house, and he that is bought with thy money, must need be
circumcised; and My covenant shall be in your flesh for an everlasting covenant.

And the uncircumcised male who is not circumcised in the flesh of his foreskin,
that soul shall be cut off from his people; he hath broken My covenant.

(Genesis 17:9-14.)

Other fleeting references to religious circumcision can be found, especially
relative to instrumentation:

Then Zipporah took a flint and cut off the foreskin of her son . . .
(Exodus 4:25.)

At that time the Lord said unto Joshua: Make thee knives of flint, and circumcise
again the children of Israel the second time.
And Joshua made him knives of flint, and circumcised the children of Israel at
Gibeath-ha-araloth.
(Joshua 5:2-3.)

The earliest known and most blatant use of surgery as an instrument of polit-
ical and moral revenge is found in the story of Dinah and her brothers, the sib-
lings ofJacob. Dinah was raped by Shechem, a Hivite. Subsequently Shechem
fell in love with her and asked his father, Hamor, to secure Dinah as his wife.
Hamor spoke with Jacob and his sons, imploring them to allow Dinah to be-
come his daughter-in-law. The father and brothers, knowing the rigors of cir-
cumcision and its attendant postoperative pain, responded:

. .We cannot do this thing, to give our sister to one that is uncircumcised; for
that were a reproach unto us.

Only on this condition will we consent unto you: if ye will be as we are, that
every male ofyou be circumcised; then will we give our daughters unto you, and we
will take your daughters to us, and we will dwell with you, and we will become one
people.

But if ye will not hearken unto us, to be circumcised; then will we take our
daughters, and we will be gone.”

And their words pleased Hamor, and Shechem . . .

And Hamor and Shechem . . . came unto the gate of their city, and spoke with
the men of their city . . .

Only on this condition will the men consent unto us to dwell with us, to become
one people, if every male among us be circumcised, as they are circumcised . . .

Shall not their cattle and their substance and all their beasts be ours? Only let us
consent unto them . . .

And unto Hamor and unto Shechem . . . all that went out of the gate of his city;
and every male was circumcised . . .

And it came to pass on the third day, when they were in pain, that two of the sons
ofJacob . . . took each man his sword, and came upon the city unawares, and slew
all the males.

And they slew Hamor and Shechem his son with the edge of the sword, and took
Dinah out of Shechem’s house, and went forth.

The sons of Jacob came upon the slain, and spoiled the city, because they had
defiled their sister.

(Genesis 34:14-27.)
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Another common operation among Jews in the time of the Old Testament
was the earlobe perforation, in which an awl was used as the surgical instrument.
Earlobe perforation was performed when aJewish slave, after serving his master
for 6 years, refused his freedom. According to law, the master was required to
respond as follows:

. . then thou shalt take an awl, and thrust it through his ear and into the door, and
he shall be thy bondman for ever . . .
(Deuteronomy 15:17.)

Although specific surgical operations other than circumcision and earlobe
perforation are not discussed in the Old Testament, a roller-bandage for frac-
tures is referred to as follows:

Son of man, | have broken the arm of Pharaoh king of Egypt; and, lo, it hath not
been bound up to be healed, to put a roller, that it be bound up and wax strong, that
it hold the sword.

(Ezekiel 30:21.)

Wounds were dressed, as in all ancient civilizations, with oil, wine, and bal-
sams prepared as therapeutic ointments:

. . But wounds, and bruises, and festering sores: they have not been pressed, nei-
ther bound up, neither mollified with oil.
(Isaiah 1:6.)

A rich collection of surgical lore is found in the Talmud. This mass of verbal
tradition (Mishna) with interpretations and commentaries (Gemara) began to ac-
cumulate after the Babylonian captivity. The information was later codified in
the Jerusalem and Babylonian Talmuds (a.a. 370-390 and a.a. 352—427, respec-
tively). The information in these books provides a more definite and detailed
characterization of surgical practices than does the half-legendary narrative of the
Bible.

The Talmud discusses various surgical procedures, including how to suture
wounds and clean traumatized edges, methods for dealing with imperforate
anus, how to determine whether bleeding emanates from the uterus or only
from the vagina, the advantages of lessening pain during a surgical procedure,
reduction of dislocations, amputations and the use of wooden prostheses, at-
tempts to repair defects by replacing or restoring the cranial bones, cesarean sec-
tion, excision of the spleen, and detailed instructions concerning the use of arti-
ficial teeth constructed of hard wood or metal, especially gold. A veterinary
surgeon is also mentioned in the Talmud.

EGYPTIANS

The ancient history of Egypt can be divided into a number of major periods.
Around 3500 B.c. the two kingdoms of Upper and Lower Egypt were united
under King Menes. The subsequent millennium (first through fifth dynasties)
has become known as the Old Kingdom. The period of the fourth dynasty is
termed the Pyramid Age, and during the reign of Cheops (circa 2900 b.c.) the
Great Pyramid was built in Gizeh.

After the Pyramid Age royal authority rapidly declined, primarily because the
fabulously wealthy nobles and priests of endowed temples negated any efforts to
preserve centralized administration by usurping those very functions. The tri-
umph of the forces of particularism and parochialism marked the Feudal Age
(circa 2500—2200 B.c., the sixth through tenth dynasties).

During the eleventh and twelfth dynasties (2200—800 b.c.) the Middle
Kingdom was established with the restoration of royal authority and centralized
government. Intefo, the founder of the eleventh dynasty, extended his rule with
the city of Thebes as a nucleus. The succeeding dynasty of Amenemhet | com-
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pleted the task of royal reconstruction in an era that has also been called the
“Classical Age” because of its reinvigoration of learning and the prominent place
that medicine held.

In about 1800 B.c. Egypt was conquered by the Hyksos, who came from Asia
Minor. Their use of cavalry and archers gave them a great tactical advantage,
which enabled them to conquer the land of the Nile with comparative ease.
They also introduced the horse to Egyptian culture. The Hyksos held sway for
nearly 200 years, and many of their gods and customs merged into Egyptian life.

Hyksos domination was finally shattered by Ahmose, founder of the eigh-
teenth dynasty (circa 1580 B.c.), and his immediate successor, Amenhotep I.
With the establishment of the New Kingdom (1580—200 ».c.) Egypt entered
one of its most spectacular and brilliant eras. In 1501 b.c. Queen Hatshepsut
ascended the throne. The first female ruler of all Egypt, Queen Hatshepsut
greatly enhanced the power and influence of her country. Her consort, Thut-
mose Ill, became ruler in his own right in 1479 ».c. He extended Egyptian
dominance over much of the known world while Babylonia languished under
Kassite domination and Assyria was still in its infancy. Among his most lasting
monuments is the temple of Kamak.

The reign of Amenhotep 11l (1412-1376 ».c.) was a period of luxury and
prodigious extravagance. He was succeeded by his son, Amenhotep IV, who
married Queen Nefertiti. Of the succeeding rulers of the eighteenth dynasty
much interest has been centered on Amenhotep IV’s son-in-law and successor,
Tutankhamen (also, Tutankhaten) (circa 1300 B.c.). The discovery in 1922 of his
sealed tomb filled with magnificent jewelry, splendid furniture, and other ob-
jects of art proved an outstanding contribution to Egyptology.

After Tutankhamen’s rule power shifted back to a dynasty of Hyksos deriva-
tion. The biblical story of the enslavement of the Jews probably dates from this
period. Temporary recovery of the power and prestige of the kingdom came
during the nineteenth dynasty in the reign of Ramses 1l (1300—233 B.c.), who
was the builder of the great temple of Abu Simbel and may have been pharaoh
during the Exodus.

As the power of Ramses declined, the vast kingdom began to fall apart. For-
eign possessions were irretrievably lost, and internecine strife produced total
chaos. Consequently Egypt fell easy prey to the hegemony of Assyria and Persia.
Liberation from Persian rule was promptly followed by incorporation into the
empire of Alexander the Great. With the division of Alexander’s empire in 301
b.c. EQypt came under the rule of a Greco-Egyptian dynasty started by Ptolemy
I (367—=285 B.c), who served as King of Egypt. He extended the empire to
Cyrene, Crete, and Cyprus and made Egypt a great commercial nation. Auton-
omy was maintained until the defeat of the forces of Marcus Antonius (83—30
b.c.) and his wife, Cleopatra VII (69—30 B.c.), last of the Ptolemaic leaders, at
the battle of Actium (31 B.c.). This defeat firmly established Roman rale in the
land of the Nile.

Egyptian Surgery

Most current knowledge of Egyptian surgery is obtained from several ancient pa-
pyruses. In addition, hieroglyphics found on Egyptian rains furnish further infor-
mation, as do the comments of later Greek and Roman writers. The Egyptians
learned quite early to write on papyrus, and it is believed that during the Old King-
dom the first treatises on surgery (circa 2900 B.c.) were being completed. Specula-
tion exists that the author of one such text may have been no less a personage than
Imhotep. He was grand vizier, architect, and physician to King Zoser (2980—2900
B.C.). Such was the fame of Imhotep that his status was eventually elevated to that of
a god, and he served as one ofthe principal deities of healing. Imhotep was wor-
shipped for hundreds ofyears, and his essence was incorporated into the Greek god
Asclepios and the Roman counterpart, Aesculapius.

Numerous examples of other Egyptian physicians in the Old Kingdom are
known; this suggests the presence of an organization of the medical profession

1



6. The surgical practice of circumcision as
both ceremony and ritual seems to have orig-
inated for hygienic reasons in Egypt. This
carving, circa 2500 ».c., was found in the
Sakkara cemetery at Memphis, once the
home of Imhotep, the great physician, sage,
and architect. The scene suggests that cir-
cumcision operations might have been un-
dertaken in a manner of “mass production.”
This carved reliefis the earliest known picto-
rial representation of a surgical operation.
(Wellcome Institute Library, London.)

ANCIENT CIVILIZATIONS

almost 5000 years ago. From the same period, the world’s oldest known depic-
tion of a surgical operation, a circumcision, has been found drawn into the
doorpost of a royal tomb at Memphis.

The two most renowned surgical papyruses are named for Georg Ebers
(1837-1898), a German antiquities professor, and Edwin Smith (1822-1906), an
American Egyptologist. The Ebers papyrus is the longest of all known ancient
papyruses and has been precisely dated to 1550 B.c. Mainly concerned with the
naming of ailments without diagnostic description, the Ebers papyrus is regarded
as a compilation of recipes for treatment interspersed with magical spells and re-
ligious chants.

According to the Ebers papyrus, every treatment had to be followed by
prayers and verbal charms addressed to an appropriate god. Most of this ancient
text is devoted to the medicinal treatment of disease; surgical interference was
limited to instructions for minor operations. The bites of crocodiles or men
were cured by the placement of raw meat. At least two remedies existed for
bums, including the application of either “a frog warmed in oil” or “goat dung
in yeast that is fermenting.” A number of ointments were used in the extraction
of splinters, including “male and female semen” and the “skull of the shadfish,
cooked in oil.” Treatment of wounds included exact methods of applying dress-
ings with bandages of linen soaked in honey and myrrh; removal of the dressings
in 4 days was required.
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Actual operative surgery often involved the use of a cautery, whereas ab-
scesses and various tumors (i.e., sebaceous cysts, lipomas, and the like) were pro-
vided such different treatments as the following:

When thou comest upon a tumor of the flesh in any part of the body of a person and
thou dost find it like skin on his flesh; it is moist; it moves under thy fingers save
when thy fingers are held still, then its movement is caused by thy fingers. So shalt
thou say: “It is a tumor of the flesh, I will treat the disease since | will try to cure it
with fire, as the metal-worker cures.”

When thou findest a purulent swelling with the apex elevated, sharply defined and
of a rounded form, then sayest thou, “It is a purulent tumor which is growing in the
flesh. I must treat the disease with a knife.”

When thou findest a fatty growth in the neck, and findest it like an abscess of the
flesh and soft to the fingers, then sayest thou, “He has a fatty growth on his neck. 1
will treat the disease with the knife, paying heed to the vessels.”

Experience taught practitioners that not all tumors were amenable to incision
or excision:

When thou meetest a large tumor of the God Xensu in any part of the limb of a
person, it is loathsome and suffers many pustules to come forth; something arises
therein as though wind were in it, causing irritation. The tumor calls with a loud
voice to thee: “Is it not like the most loathsome of pustules?” It mottles the skin and
makes figures. All the limbs are like those which are affected. Then say thou: “It is a
tumor of the God Xensu. Do thou nothing there against.”

The most important document in the study of ancient Egyptian surgery has
been the Edwin Smith papyrus. It was acquired at Thebes in 1862 but not fully
deciphered and translated until 1930. Although its age has been a matter of some
controversy, the actual Smith papyrus itself (circa 1600 B.c.) is generally ac-
cepted to be at least a generation older than the Ebers papyrus. However, the
Smith papyrus is believed to be a copy of another manuscript first written circa
3000 B.c.

The original text (circa 3000 b.c.) of the world’s oldest known surgical trea-
tise dates back to the Old Kingdom and appears to have been authored by an
individual with an avid interest in surgery. Some centuries later it was copied,
presumably by another “surgeon.” Fortunately that writer added a series of 69
“glosses,” or explanations. These constitute a short dictionary of terms that were
distributed throughout the original treatise, which was already so old in 2600
b.c. that many of these terms were no longer used, were totally incomprehensi-
ble, and required explanation.

The Smith papyrus was apparently rewritten from the second-generation
copy by a scribe who was not a “surgeon.” This individual had a beautiful cur-
sive writing style but was unfamiliar with the factual text and made many errors,
corrections, and omissions. Unlike other medical papyruses, the Smith text deals
strictly with surgical problems. It does not include magical spells or charms, and
incantations and prescriptions are kept to a minimum. Unfortunately the work,
systematically arranged like a textbook of surgery, remains incomplete. The 48
cases commence with the skull and overlying soft tissue and brain (cases 1to 10)
and proceed downward by way of the nose (cases 11 to 14), face and ears (cases
15 to 27), throat and neck (cases 28 to 33), clavicle (cases 34 and 35), humerus
(cases 35 to 38), thorax, sternum, overlying soft tissue, and true ribs (cases 39 to
46), shoulders (case 47), and spinal column (case 48, incomplete). At this point
the treatise is discontinued, leaving the document incomplete. The scribe
stopped his work in mid-sentence, and why he did so is not explained.

The discussion of each case follows a definite pattern. Each case commences
with a “title,” usually beginning with the word instructions. An identifying des-
ignation of the injury is then given, together with indication of the region or
organ affected and, sometimes, additional details. This introduction is followed
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7. Case Six from the Edwin Smith Surgical
Papyrus, circa 1600 » .. Written in hieratic,
a cursive version of simplified hieroglyphs,
the case describes a gaping wound in the
head with compound comminuted fracture
of the skull and rupture of the meningeal
membranes. This case is the first mention of
the brain and its envelope in any medical
document. The unknown surgeon describes
the wound as “an ailment not to be treat-
ed.” Edwin Smith purchased the papyrus in
Thebes in 1862. It remained at the New
York Historical Society until James Breasted
of the Oriental Institute of Chicago finally
examined it in 1920. Breasted’s masterful
two-volume translation and commentary on
the world’s oldest surgical document is a
landmark in Egyptology. (From Breasted J:
The Edwin Smith Surgical Papyrus, Chi-
cago, 1930, University of Chicago.)
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by the “examination,” which takes the form of a teacher instructing a pupil that
the pupil shall do certain specific things. This element of “examination” invites
conjecture that perhaps this papyrus is no more than a surgical instruction book.
However, indications are that the treatise developed as the product of an effort
to record the instructions of a master in the exact words that he used in the
process of instruction. Thus the text could be likened more to a series of clinical
presentations than to an actual “how to” text. On the basis of the examination,
which includes interrogation, inspection, palpation, and the observation of
movements performed at the direction of the surgeon, a “diagnosis” is reached
and is always introduced by the words “thou shouldst say concerning
him. . . .” A description of the ailment is then provided. Included in this sec-
tion is the “verdict,” a statement of the surgeon’s decision regarding outcome:
“An ailment which | will treat,” “An ailment with which | will contend,” or
“An ailment not to be treated.” The first type of ailment is considered curable.
For the second, therapy is instituted, although the surgeon has doubts about the
curability. With the third verdict the surgeon emphasizes the seriousness of the
case, thus relieving himself of personal responsibility in the event of a fatal out-
come. He refrains from immediate therapy and restricts himself to watching,
waiting, and thorough observation of the patient.
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The next-to-last section in each case concerns “treatment,” which includes
the following choices: (1) exclusively mechanical or surgical treatment, (2) a
combination of surgical treatment and use of external medicines, and (3) exclu-
sive use of medicines applied externally. A final section of “glosses” is contained
in 29 of the cases as a means of clarifying lost knowledge.

The Smith papyrus provides an exciting glimpse into the state of surgical
knowledge in ancient Egypt. The anatomical observations are quite descriptive,
and terms are created to designate structures. In the case of a skull injury, the
pulse is recorded and a digital exploration of the wound is attempted to ascertain
whether there is a depressed fracture of the skull. Feeble pulse and fever are
noted in cases of hopeless head injuries.

The ancient commentator carefully explains the concepts of fracture, com-
pound fracture, and compound comminuted fracture, including various tech-
niques for reduction of dislocated bones. Numerous skeletal structures are
noted, including the mandible, the temporomandibular joint, clavicles, ribs, and
shoulder blades. The coronoid process and condyle of the ramus of the mandi-
ble are likened to the claw of a two-toed bird that clasps the temporal bone.

Deafness in fracture of the temporal bone is discussed, as is fever in a knife
wound of the pharynx and esophagus. In dislocation of the cervical vertebrae,
paralysis of the arms, legs, and sphincters is described; the author even goes so
far as to note the occurrence of seminal emission, priapism, and involuntary uri-
nation after such an injury. There is an awareness of the relation between the
location of a cranial injury and the side of the body involved.

The treatment of wounds seems almost modern. The traumatized skin edges
are placed close together, and bandages soaked in a type of glue hold them in
position. Fresh meat, perhaps for its hemostyptic value, is the usual dressing for
the first day. Subsequently, soothing and protective substances are applied. Ap-
plications of both heat and cold are suggested for the appropriate situations.

Most impressively, the ancient Egyptians knew of a cardiac system and were
approaching recognition of the circulation of the blood. They were aware that
the heart was the center and the pumping force of a system of distributing
vessels.

Excerpts from the Smith papyrus follow.

Case 6

[Title] Instructions concerning a gaping wound in his head, penetrating to the
bone, smashing his skull, [and] rending open the brain of his skull.

[Examination] If thou examinest a man having a gaping wound in his head, pen-
etrating to the bone, smashing his skull, [and] rending open the brain of his skull,
thou shouldst palpate his wound. Shouldst thou find that smash which is in his skull
[like] those corrugations which form in molten copper, [and] something therein
throbbing [and] fluttering under the fingers, like the weak place of an infant’s crown
before it becomes whole—when it has happened there is no throbbing [and] flutter-
ing under thy fingers until the brain of his [the patient’s] skull is rent open— [and] he
discharges blood from both his nostrils, [and] he suffers with stiffness in his neck,

[Diagnosis] Thou shouldst say: “An ailment not to be treated.”

[Treatment] Thou shouldst anoint that wound with grease. Thou shalt not bind
it; thou shalt not apply two strips upon it: until thou knowest that he has reached a
decisive point.

[Gloss A]  As for: “Smashing his skull, [and] rending open the brain of his skull,”
[it means] the smash is large, opening to the interior of his skull, [to] the membranes
enveloping his brain, so that it breaks open his fluid in the interior of his head.

[Gloss B] As for: “Those corrugations which form on molten copper:” it means
copper which the coppersmith pours off [rejects] before it is forced into the mould,
because of something foreign upon it like wrinkles. It is said: “It is like ripples of
pus.”

Case 25

[Title] Instructions concerning a dislocation in his mandible.

[Examination] If thou examinest a man having a dislocation in his mandible,
shouldst thou find his mouth open [and] his mouth cannot close for him, thou
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shouldst put thy thumb [s] upon the ends of the two rami of the mandible in the
inside of his mouth, [and] thy two claws [meaning two groups of fingers] under his
chin, [and] thou shouldst cause them to fall back so that they rest in their places.
[Diagnosis] Thou shouldst say concerning him: “One having a dislocation in his
mandible. An ailment which | will treat.”
[Treatment] Thou shouldst bind it with ymrw, [and] honey every day until he
recovers.

Case 45

[Title] Instructions concerning bulging tumors on his breast.

[Examination] If thou examinest a man having bulging tumors on his breast,
[and] thou findest that swellings have spread over his breast; if thou puttest thy hand
upon his breast upon these tumors, [and] thou findest them very cool, there being no
fever at all therein when thy hand touches him; they have no granulation, they form
no fluid, they do not generate secretions of fluid, and they are bulging to thy hand,

[Diagnosis] Thou shouldst say concerning him: “One having bulging tumors.
An ailment with which | will contend.”

[Treatment] There is no treatment. If thou findest bulging tumors in any mem-
ber of a man, thou shalt treat him according to these directions.

[Gloss A] As for: “Bulging tumors on his breast,” it means the existence of
swellings on his breast, large, spreading and hard; touching them is like touching a
ball of wrappings; the comparison is to a green hemat-fruit, which is hard and cool
under thy hand, like touching those swellings which are on his breast.

As becomes apparent when the back side of the Smith papyrus is read, Egyp-
tian surgery was a peculiar blend of superstition, ceremony, and rational think-
ing. The text is from a much later period than are the surgical cases and contains
invocations against pestilential winds, formulas for the rejuvenation of the aged,
and other mystical prescriptions. Apparently one of two types of medical doc-
trine was predominant in Egypt, depending on the dynasty in power. The sur-
gical portion of the Smith papyrus invoked little magic, was largely naturalistic,
and provided an uncomplicated guide for the surgeon and his pupil. The later
document was supernatural in emphasis: mystical incantations were employed,
and the healer is more of a priest than a physician.

Because adherence to tradition was rigorous in Egyptian medicine, little in
the way of individual initiative occurred. Medicine and surgery had never been
divorced completely from religion, but gradually mystical incantation began to
have more influence than any rational treatment plan. As a result, within each
historical period the progress of surgery was only slightly advanced. The Ebers
papyrus, written after the Smith treatise, demonstrates convincingly the growing
power of charms and incantations. Although it contains much in the way of
sound medical and surgical advice, the belief in demoniacal possession is clearly
evident. Consequently the practice of surgery was slowly engulfed by mystical
and religious exorcisms, and Egypt itself eventually sank into relative obscurity.
It is ironic that surgery and its various techniques were apparently more ad-
vanced and important to Egyptian culture during the earlier Old Kingdom than
during the Middle and New Kingdoms.

It must be assumed that an ancient Egyptian surgeon had working knowledge
of human anatomy because the practice of mummification was prevalent. Em-
balmers were skilled in opening the body and removing the viscera, with the
exception of the heart and its close appendages. They were also experts in ban-
daging and often taught surgeons this art. A type of adhesive tape made by im-
pregnating gums, honey, and myrrh into linen strips was used to pull gaping
wounds together. The ceremony of embalming was a religious rite, and physi-
cians did not dissect the bodies. Nevertheless, the opening of the body cavities
in the preparation of mummies paved the way toward future surgical dissection
by decreasing fears and avoidances associated with the study of dead bodies.

Egyptian surgical instruments made of bronze were fashioned for specialized
purposes, and several kinds of surgical blades were made of stone, metal and pa-
pyrus reed. Excavations from tombs have unearthed forceps, needles, hooks, and
scarification instruments.



EGYPTIANS

In the fifth century B.c. the Greek historian Herodotus (484-425 B.c.) wrote
as follows about the Egyptian physician:

Medicine with them is distributed in the following way: every physician is for one
disease and not for several, and the whole country is full of physicians of the eyes;
others of the head; others of the teeth; others of the belly, and others of obscure dis-
£ases.

Specialization was carried to absurd lengths. For instance, around certain pha-
raohs and their courts virtually every organ or sickness acquired its own special-
ist. One royal personage had one physician for his right eye and another for his
left eye. In the Old Kingdom there was Iry, who was “keeper of the king’s rec-
tum,” and Hesi-Re, a tooth specialist. Such specialization, however, is not nec-
essarily evidence of an advanced system of medicine, and how the practice of
surgery was incorporated into this hierarchy of specialization remains uncertain.

In studying Egyptian surgery, special attention should be paid to circumci-
sion, an ancient operation that appears to have originated in that country. As
mentioned earlier, the Jews, who must have learned of circumcision during
their Egyptian bondage, eventually made it part of their religious beliefs. The
beginnings of this surgical procedure are cloaked in mystery. Apparently cir-
cumcision was initiated in Egypt either as a sign of distinction or to increase
fertility; only later did it become a religious ceremony. Once a sign of the
priesthood, circumcision was later extended to the pharaohs and their families.
Thus sanctioned by the king, the practice began to spread as a symbol of distinc-
tion to children of nobility and the warrior classes. Eventually the operation lost
part of its religious significance, and apparently the practice was enforced for hy-
gienic reasons in all male children in Egypt.

According to Herodotus, Egyptian public hygiene was of a much higher or-
der than Egyptian medicine and surgery. The average Egyptian paid significant
attention to cleanliness of body and home. The purgings, vomitings, and ene-
matizing that ancient Egyptians engaged in monthly were symbolic cleansings of
sorts, as well as methods of clearing their bodies of dangerous intestinal content.
For many reasons, especially because of surgery’s dependence on fluctuating so-
cietal elements such as religion and royal authority, it is difficult to assign surgery
a definitive role within Egyptian culture.

8. Many surgical instruments, including
knives and several kinds of forceps, are
shown in this carving on the wall of the
Ptolemaic temple at Kom Ombo, just north
of Aswan. (From Ring ME: Dentistry: an il-
lustrated history, New York, 1985, Harry N
Abrams.)
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CHAPTER 3

T he Classical World

ov

GREECE

he ancient Greeks were a composite people whose diverse ele-
ments created a self-willed, independent civilization. This overwhelming social
heterogeneity, however, prevented the Greeks from ever forming a unified na-
tional government. The origins of Greek civilization are found at least as early as
3500 B.c. in the Minoan civilization on Crete. By 1700 B.c. the Minoans had
developed a flourishing sea trade with Egypt and had constructed an elaborate
palace at Knossos for King Minos. About a century later, Greeks from the main-
land captured Knossos, and 400 years after the capture of Knossos a second
group of invaders destroyed most of Minoan culture. In later times, the Greeks
had only fading memories of the Minoans and many of these were incorporated
into Greek mythology. King Minos himself was deemed a son of Zeus and after
his own demise became one of the three judges of the dead.

The Greek Bronze Age first developed in Hellas, the mainland of Greece,
around 1500 B.c. Late Helladic civilization is often called Mycenaean because
Mycenae, in southern Greece, was the largest city. Agamemnon, the king of
Mycenae, was the richest and most powerful ruler on the mainland. According
to tradition, the Helladic peoples fought against Troy in Asia Minor from 1194
to 1184 B.c. Homer (circa 800 B.c.) wrote of the war in the lIliad. If this conflict
actually occurred, it was the last vestige of Helladic might, since shortly thereaf-
ter waves of migrating tribes submerged Helladic civilization.

By 500 b.c. Cyrus the Great and his Persian empire had become the strongest
military power in the world. Among the countries the Persians hoped to con-
quer was Greece, but in 490 B.c. the outnumbered Greeks threw back the first
Persian invasion at the Battle of Marathon. Ten years later the Athenians de-
feated the Persian fleet at Salamis.

With the end of the Persian Wars Athens became the strongest naval power
in Greece and entered its Golden Age (461—431 B.c.): Pericles (490—429 b.c)
came to power in 461 B.c., Herodotus wrote history, Aeschylus (526—456 B.c.)
and Sophocles (496—406 B.c.) authored tragedies, Aristophanes (448—380 b.c.)
produced comedies, and Hippocrates (460—370 b.c.) founded modern medicine.

From 431 to 404 B.c. the Peloponnesian War was fought, and the Athenian
military historian Thucydides (471-400 ».c.) wrote about the conflict. During
this period Socrates (470—399 ».c.) taught and Euripides (480—406 ».c.) wrote
plays. Sparta eventually defeated Athens and assumed leadership of the Greek
city-states. Spartan rule was quite harsh, and in 371 ».c. the Thebans defeated
the Spartans at Leuctra and assumed the leadership of Greece.

The Thebans accomplished little more than to allow weakness and political
decay to enter Grecian life. Athens continued to hold unquestioned cultural
leadership. The great philosophers Plato (427—347 b.c.) and Aristotle (384-322
b.c.) wrote during this period.

9. Facing page, Attic bowl (circa 500 s .c.)
by the Greek potter Sosias portrays Achilles
applying a roller bandage to the arm of his
friend Patroclus during the Trojan War (cir-
ca 1200 s.c.). Patroclus eventually learned
the healing art from Achilles. (Bildarchiv
Preussicher Kulturbesitz, Berlin.)
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As the Greek city-states declined in power, expansionistic Macedonia to the
north grew steadily. The Macedonian king, Philip 1l (382—336 B.c.), extended
his power southward and eventually defeated the Greeks at Chaeronea in 338
B.c. Four years later Alexander the Great, son of Philip Il, attacked and con-
quered the Persian empire with an army of Macedonians and Greeks. Alexander
was a great admirer of Greek culture, and by spreading Greek traditions and lan-
guage, he profoundly affected world history. This period is known as the Hel-
lenistic Age.

After Alexander’s death in 323 B.c. his Macedonian empire weakened. By
197 b.c. the Romans easily conquered Greece and Macedonia for the first time.
Between 146 and 27 ».c. the Romans completed their conquest of the entire
Hellenistic world.

Greek Surgery

The initial development of surgery in ancient Greece is difficult to reconstruct
because few medical documents survive from before the age of Hippocrates.
The oldest sources of knowledge are the Homeric poems, the lliad and the Od-
yssey, which, it is generally agreed, were written between 700 and 800 B.c. but
were derived from customs and events that had occurred five or six centuries
earlier.

Derived from the Cretan-Mycenaean culture, the lIliad presents one of the
world’s first literary accounts of war injuries. More than 100 passages give real-
istic descriptions of 147 battle wounds: 106 spearings (80% mortality), 17 sword
thrusts (100% mortality), 12 arrow wounds (42% mortality), and 12 slingshot in-
juries (67% mortality). Apparently the Homeric surgeon could best treat arrow
injuries, had difficulty with spearings and slingshot wounds, and was incapable
of handling sword trauma.

Two episodes from the lliad demonstrate the capabilities of a Greek military
surgeon. King Menelaos, Helen’s forsaken husband, is wounded in the abdomen
by an arrow. Agamemnon orders a doctor, Makaon, the son of Asclepios, to aid
the stricken warrior. Makaon draws out the arrow:

and when he drew it out, its sharp barbs broke. He loosened the shining belt and the
mail-coat under, and last the girdle, bronzed by wondrous smiths. But seeing the
wound where the painful arrow entered, he sucked out the blood, then adeptly
smoothed on salve which Cheiron once had kindly given his father.

Cheiron was a centaur who had brought up the god Asclepios and served as
his mentor in the art of healing. W hat the salve was remains locked in medical
mystery, since no other clues to its contents are given in the lliad.

In another episode the thigh of the warrior Euryplus is wounded by an ar-
row. His friend Patroclus attends to him:

The attendant . . . spread the ox hide couch: then as he lay reclined, Patroclus with
his dagger, from the thigh cut out the biting shaft; and from the wound with tepid
water cleansed the clotted blood; then pounded in his hand, a root applied, astrin-
gent, anodyne, which all his pain allayed; the wound was dried, and stanched the
blood.

In the Odyssey, when Glysses is gored by a wild boar, pre-Hippocratic sur-
gery invokes the following mixture of rational and irrational elements:

With bandage firm Ulysses’ knee they bound; then, chanting mystic lays, the closing
wound of sacred melody confessed the force: the tides of life regained their azure
course.

The preceding passages demonstrate the necessity of looking in two direc-
tions for the basic features of Homeric surgery. Greek military forces were
skilled in the extraction of embedded weapons, the arrest of hemorrhage, and
the alleviation of pain. Wounds were washed and picked clean of detritus. Con-
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versely, there was a psychological need for mystic-religious rites, which were
important adjuncts to therapies.

The anatomical terms used by Homer relate mainly to the exterior of the
body and do not imply any extensive knowledge of visceral anatomy. This lack
of knowledge regarding basic anatomy, pathology, and physiology contributed
to the continued combination of religious and secular medical practices during
the immediate post-Homeric age.

The mythological origin of the art of healing, attributed to the Greek gods, is
most evident in the legend of Asclepios. The son of Apollo and the nymph
Koronis, Asclepios was raised by the centaur Cheiron. He became such an adept
doctor that Hades, god of the underworld, became distraught at the decreasing
death rate. Hades complained to Zeus, who found the complaint justified and
killed Asclepios with a thunderbolt. Asclepios was then raised to the rank of a
healing deity and received divine honors as the Greek god of medicine and sur-
gery. Asclepios’s daughter was Hygieia, who became the goddess of health care
and provides the etymological origin for the word “hygiene.” Another daughter
was Panaceion, the protectress of healing plants. The concept of a “panacea”
derives from her status as a god.

The cult surrounding Asclepios reached its greatest strength in the fifth and
sixth centuries B.c. By that time hundreds of temples of Asclepios were located
throughout the Greek empire. Apparently a collection of physicians who were
not priests gathered in the vicinity of the temples. Those who gathered be-
longed to an association or a brotherhood whose members either claimed to be
descendants of Asclepios or were admitted to the guild by adoption in an elab-
orate ceremony. These individuals, known collectively as the “asclepiads,” were
distinctly different from the priests who ministered in the temple. There is little
doubt that the priests also gave medical advice, but apparently it was of a more
religious nature. The asclepiads, or lay physicians, kept records that were handed
down from father to son and preserved as a valuable family heritage.

10. The god as surgeon. This votive relief
from the Hellenistic period (circa 350 s.c)
depicts the patient, Achinos, with a shoulder
ailment, dreaming in healing sleep in the
temple of the god Amphiaraos. (National
Museum, Athens.)
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Few written medical or surgical documents from the early temples of Ascle-
pios exist. Clearly the most important ingredient in the effectiveness of the As-
clepian temples was the religious faith of supplicants. Their belief in the god of
healing, assisted by a mood of relaxation, aided in the overall therapeutic pro-
cess. The only kinds of active surgical procedures known to have been per-
formed were incisions of abscesses and boils.

Concurrent with the asclepiads was the blossoming of a more scientifically
oriented medical philosophy. Two influential thinkers at Miletos, Anaximander
and Anaximenes (circa 550 B.c.), began to refute the old doctrine of disease as a
mystic imbalance. The former taught that water was the principal element and
source of all life; Anaximenes believed it to be air. Other philosopher-scientists
were also investigating the human condition. Pythagoras (circa 530 b.c.) consid-
ered all surgical procedures to be forbidden, since they might interfere with
the soul.

Numerous “schools” of medicine, associations of philosophers, priest-physi-
cians, practitioners, and students, were beginning to develop throughout
Greece. The two most important were located at Cnidos and Cos. The Cnidi-
ans as early as 700 b.c. appear to have moved away from religiously based med-
icine and relied more on bedside observation. The “Cnidian Sentences,” a col-
lection of medical treatises, are only partially preserved as part of the later
writings of Hippocrates. There are archeological hints, not necessarily reliable,
that minor surgical procedures were performed by the Cnidians.

On Cos, a small island off the coast of Greece, Hippocrates (460—370 b.c.)
was bom. His reputation as “the father of modem medicine” is said to rest on
three major achievements. He was able to permanently disassociate medicine
from the religious mysticism that previously coexisted with it; through his abil-
ities as a teacher he crystallized the existing knowledge of the Cnidian and Coan
schools into a systematic science; and, most important, he made physicians un-
derstand the high moral inspiration under which they practiced medicine.

Confusion abounds concerning the identity of Hippocrates. He is thought to
have come from an asclepiad family, so his profession of medicine would have
been preordained. There is little doubt that a clever physician named Hip-
pocrates was an active teacher at the school of Cos and throughout Greece.
W hen Ptolomey | made Alexandria his capital (fourth century B.c.), he ordered
that Hippocratic medical writings be collected under a single title. This collec-
tion of 72 medical works has become known as the Corpus Hippocraticum.
W hether a single person authored all of them or, more likely, whether they
were derived from a circle of doctors associated with Hippocrates, either during
or shortly after his lifetime, remains uncertain. Undoubtedly the works of others
were included in the Corpus, so when the writings of Hippocrates are discussed,
it is reasonable to presume more than one author.

Teachers and medical practitioners at the time of Hippocrates no longer re-
garded illness solely as a punishment from the gods. The Coan school achieved
prognosis by extensively studying the symptoms of disease. Its cornerstone was
each patient’s individual reaction to illness, and treatment centered on assisting
the patient through his or her own symptoms. The Cnidian school concentrated
on the disease rather than the patient. Diseases were classified according to spe-
cific therapies.

Greek physicians, particularly surgeons of the fourth and fifth century B.c,,
remained a class of craftsmen. However, their social status must have been
somewhat enhanced as a result of changing societal attitudes toward health and
cleanliness. Medical training was by apprenticeship, and apparently for a fee the
student received instruction, participated in the care of patients, and assisted his
mentor in whatever tasks needed to be completed. There were many practitio-
ners, but whether some served strictly as surgeons is difficult to ascertain.

Since general medicine and operative surgery are both part of the Corpus,
there is little doubt that some Hippocratic physicians utilized many types of
treatment. The Corpus had been transmitted from one generation to the next in
the form of handwritten manuscripts. Shortly after the invention of printing in
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the second halfofthe fifteenth century, individual Hippocratic writings ap-
peared as printed books. However, the first complete printed edition of Hip-
pocrates was a Latin text issued in 1525 from Rome under the auspices of Pope
Clement VII (1478-1534). In the following year the first Greek edition from the
Aldine press in Venice was published. During subsequent centuries numerous
translations were published; the first complete English edition was published in
the mid-nineteenth century.

The subject matter in the Corpus is not arranged in any coherent plan. How-
ever, the surgical books, including Wounds and Ulcers, Hemorrhoids, Fistulas,
Injuries of the Head, Fractures, Articulations, and Mochlicus (Bones, Their In-
juries and Displacements, and Instruments of Reduction), are the most lucid and
brilliant sections of the entire work. Scholars believe these to be “genuine”
writings of the individual named Hippocrates.

Anatomy, with no systematized presentation, is sketchily treated. This treat-
ment is not surprising, since a thorough knowledge of human structure was not
essential to the Hippocratic physician. Instead, general medicine was built on the
doctrine of four humors. A proper balance of the humors (warm, dry blood;
cold, dry, yellow bile; warm, wet, black bile; and cold, wet mucus) implied a
state of good health. Any lack of balance resulted in illness, and treatment was
directed toward restoring humoral balance.

11. Few demonstrably authentic portraits of
scientific or medical figures survive from an-
cient Greece or Rome, and portraits of Hip-
pocrates reflect primarily the artists’ imagi-
nations. This engraving by Paul Ponce, after
a drawing of a classical bust by Peter Paul
Rubens, was published in 1638, probably in
Antwerp. It is certainly one of the most ar-
tistically significant portraits of Hippocrates.
(Jeremy Norman & Co., Inc.)
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