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Dedication

"... to focus on the pursuit of truth wherever it may lead, to promote scholarship, to contribute to 
betterment of the human condition, to keep in mind the considerable social relevance of our work, this 
then is our inspiration, our responsibility, and our legacy for the future.” Lawrence D. Longo In: 
Advances in Fetal and Neonatal Physiology, Zhang L. and Ducsay C.A. (eds.), NY: Springer, 2014.

For Lawrence P. Reynolds, I dedicate this volume to my co-author, Dr. Lawrence D. Longo 
(1926-2016), who was Distinguished Professor of Obstetrics and Gynecology, Physiology and 
Pharmacology, and Biochemistry, and Founding Director of the Center for Perinatal Biology, 
School of Medicine, Loma Linda University, Loma Linda, California.

I was deeply saddened to learn on the morning of the 6th of January 2016 that Dr. Longo 
had passed the previous evening. My first thought was that the world had lost someone and 
something very valuable! Dr. Longo was certainly one of the bright lights of our profession, 
and besides that a profoundly wonderful human being and a mentor beyond compare. I was 
very fortunate to have gotten to know him and to work with him over the last 10 years—one of 
the highlights of my career! This volume is what we jokingly called The Great Book, and what 
Dr. Longo termed his Magnum Opus (Great Work). I will always remember his unyielding 
curiosity, his unfathomable store of knowledge of Obstetric and Gynecological investigation, 
and his incredible generosity. The latter is exemplified by the Reproductive Scientist 
Development Program for which Dr. Longo prepared the original grant application, which was 
first funded in 1988 by the National Institutes of Health, and for which he served as Director 
and Co-Director until 2013.

Although working as a basic scientist in developmental physiology, with a focus on cerebral 
blood flow, Dr. Longo also published several volumes on fetal physiology, most recently Stress 
and Developmental Programming of Health and Disease: Beyond Phenomenology (Public 
Health in the 21st Century) (2015) with co-author Lubo Zhang, and The Rise of Fetal and 
Neonatal Physiology: Basic Science to Clinical Care (Perspectives in Physiology) (2013). In 
addition to a number of articles on nineteenth-century obstetrics and gynecology, Dr. Longo 
published A Short History of the Society for Gynecologic Investigation, 1953-1983 (1983); 
edited A Treatise on the Management of Pregnant and Lying-in Women by Charles White 
(1987); and with T.K.A.B. Eskes edited Classics in Obstetrics and Gynecology, Innovative 
Papers That Have Contributed to Current Clinical Practice (1993). With Philip M. Teigen, he 
edited “Dearest G ..., Yours W.O.”: William Osier’s Letters from Egypt to Grace Revere Osler 
(2002). The latest historical volume that he edited is Our Lords the Sick (McGovern Lectures 
in the History of Medicine and Medical Humanism) (2004). Before his death, he was complet
ing a volume, Robert Patterson Harris of Philadelphia: The “Statistical Method” and the 
Evolution of Cesarean Section.

For Lawrence D. Longo and Lawrence P. Reynolds, we also dedicate this volume to the lives 
and memories of George W. Corner, George L. Streeter, Howard B. Adelmann, Samuel R.M. 
Reynolds, Elizabeth M. Ramsey, Harland W. Mossman, and others of the great anatomists/ 
embryologists by whom we were inspired.





Foreword

Kent L. Thornburg'

This foreword is a personal invitation for you, the reader, to join with two of America’s finest 
scientists in the field of pregnancy and reproduction on a journey backward in time when 
heroes of that day enlightened their contemporaries with the beauty of the anatomical features 
of pregnancy and childbirth.

Scientists of every era struggle to escape the walls of knowledge within which they find 
themselves constrained. Forward movement in medical science often requires a person of cre
ative brilliance to discover a new pathway that turns a once ignored lightless field of inquiry 
into one which illuminates fundamental mechanisms of biology and brings a new arsenal of 
weapons efficacious in the war against devastating disease. Longo and Reynolds offer within 
these pages vignettes of pioneers of the past who were the brilliant pacesetters of their day. 
Some like da Vinci are well sung, but others previously unknown to me, like Rueff, are unsung 
heroes, who nevertheless escaped the walls of dogma and social restraint to enlighten contem
porary intelligentsia regarding the intricacies of human reproduction.

This book is not only a compendium of important historical images related to human repro
duction; it is a history of technology and artistry. The volume carries with it the development 
of tools applied to imagery as much as the evolution of comprehension of anatomy and repro
ductive function. Drawings, primitive at first and then more sophisticated, and paintings, flat 
and distorted and later well-proportioned, represent the evolution of thought and skill that 
preceded the primitive silver halide photograph which eventually became the digital images of 
the twenty-first century with their high-resolution sharpness, perfect lighting, and color bal
ance. Even in the earliest days of this technological progression, centuries ago, humans sought 
to record in some fashion what they saw in real life.

But because of rapid advances in high-resolution digital technology, modern biology has 
entered a new phase from which it can never return. No longer will a boring textbook drawing 
capture the mind of a student. When I was training in biology, I was made to draw the organs 
of many animals in the phylogenetic scale to appreciate their relatedness. Most modern stu
dents learn better by absorbing the detail of a full color image than by contemplating a color
less concept. The impact of color undoubtedly reflects the image-rich specialization of the 
human brain. And so, scientists now want to see every single aspect of biological action with 
their own eyes, preferably in real time. Every chemical reaction, every movement of every 
organelle in every cell, or every movement of every nutrient that leaves the mother’s blood and 
enters the fetus is now meant to be followed with the human eye. The test of reality in science 
is becoming that which can be visualized. But in the distant past, few people had access to 
images that accurately depicted the growth and development of the unborn baby. But to those

*Dr. Thornburg is M. Lowell Edward Chair, Professor of Medicine in the Knight Cardiovascular Institute, 
Director of the Center for Developmental Health, and Director of the Bog and Charlee Moore Institute for 
Nutrition and Wellness, Oregon Health and Sciences University, Portland, OR, USA.
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few, hand-drawn images were likely as enlightening then as a multicolored image of a cell 
decorated with its rainbow of colored organelles is today.

Access to images and video clips is now so readily available on the Internet that children of 
the twenty-first century might forget that there was a time when human reproduction was little 
understood. Watching the entire birth process now only requires a few clicks on a portable 
tablet. But that was not always so. There was a time when the intricate biological processes 
driving sexual activity, fertilization, embryo development, placentation, fetal organ growth and 
maturity, and the final powerful expulsion of the fetus were virtually unknown. The work by 
Longo and Reynolds enlightens the arduous journey taken by human scientific trailblazers in 
their quest to illustrate the processes of pregnancy and the reproduction of our own species.

In contemporary society, we may be unprepared to face the emotional impact wrought by 
the renderings of these ancient artists. Thus, one must not confuse the stark boldness of the 
now primitive images offered in this work with the degrading depictions of a woman’s body 
drawn by the misogynistic graffitist on some dark and lonely wall. Rather, the amazing beauty 
of human structure which motivated the early artists to draw also afforded them the opportu
nity to share their excitement of biological discovery. These early artists used their best efforts 
to convey the relationships between a mother, the developing child, her/his placenta, and the 
womb in which it was nurtured.

The state of affairs during pregnancy has taken on a new layer of importance in the late 
twentieth century. Recent discoveries have shown that the flow of nutrients from mother to 
baby through the placenta endures beyond life in the womb and provides the pillars of health 
for at least two future generations. Our understanding of the functional importance of the pla
centa has its roots in the scholarly reports of old, herein highlighted by Longo and Reynolds, 
that motivate modem day women and men to join the quest of discovery that will bring health 
and prosperity to the children of tomorrow.

This book celebrates the joy, excitement, and spiritual fulfillment that accompanies the 
impartation of life from mother and father to a whole new human being. Visualizing the long 
journey of enlightenment through which we as a race discovered how new human life emerges 
from parental contributions also offers us a glimpse of that fulfillment shared by every proud 
parent and grandparent over the ages.

On my coffee table, or on the bookshelf nearby, are several bound volumes depicting vari
ous collections of art highly valued by aficionados across the globe. The images they contain 
serve as a reminder of the heights to which the artistic soul can reach. As much as I admire the 
beauty of a high-resolution image on my vibrant computer screen, I am old fashioned enough 
to want a bound copy of this book among those highly prized on my shelf. Should the Louvre 
Museum in Paris, the National Gallery of Art in Washington, D.C., or the National Gallery, 
London, wish to assemble a collection of original images depicting the historical quest of 
humans to understand their own reproduction, the works revealed in this volume by Longo and 
Reynolds would be a grand beginning.



Preface

“Education is not the filling of a pail but the lighting of a fire.”
(attributed to William Butler Yeats [1865-1939])

We would like to think that it was fortuitous “meeting of the minds.” One of us (L.D.L.) had 
been planning a volume on the history of depictions of the fetus in utero and certain concepts 
of fetal physiology. The other (L.P.R.) had been thinking about a similar work on the evolution 
of ideas concerning the placenta. In a chance encounter, we discovered one another’s interests 
and decided to explore a collaboration. Our goal in the preparation of this volume was to pro
vide a permanent archive of some of the most beautiful drawings ever made of the gravid 
uterus with fetus and placenta, which could serve future generations of investigators, educa
tors, and students of reproduction.

For each author whose work is depicted in this volume, in almost every instance we have 
used the first edition or first illustrated edition. In our commentary, we have endeavored to 
place each volume and illustration in historical perspective, noting the significance of that 
image, but also giving some background on the life and work of the author. Insofar as possible, 
we also have included accurate citation to relevant bibliographic references. For most of the 
works cited, we have included additional references of relevance for the reader who may wish 
to explore these in greater depth.

As academic, basic science investigators, we suffer no illusions about the significance of 
our personal contributions to the study of the biology of gestation. Rather, we have simply 
extended the work of our predecessors, standing on the shoulders of the true “giants” of this 
field. These include many cited in this volume, and in addition, Howard Bernhart Adelmann 
(1898-1988), Emmanuel Ciprian Amoroso (1901-1982), Francis Maitland Balfour (1851 — 
1882), George Washington Corner (1889-1981), Sir John Hammond (1889-1964), Franklin 
Paine Mall (1862-1917), Samuel Robert Means Reynolds (1903-1982), Elizabeth Mapelsden 
Ramsey (1906-1993), George Linius Streeter (1873-1948), and numerous others.

Several individuals were of great assistance in preparing this work. Especially important 
was Dominic Budicin of Riverside, CA, who worked with us to photograph with precision the 
plates from the works depicted. James Ponder, Loma Linda University Office of Public 
Relations, also contributed by photographing for us the illustrations of Jenty (1757) and Snip 
(1793).

For Lawrence P. Reynolds, I owe a debt of gratitude to many. My high school biology 
teacher, Mr. David Conatser, who helped light the fire, and my mentors, Drs. Charles Weems, 
Stephen Ford, and Calvin Ferrell, who fanned the flames. Enduring gratitude to Dr. Robert 
Melampy (deceased) who began my journey down this road by exhorting me to read the 
“older” literature, including Joseph Needham’s Chemical Embryology (1931). Thanks to Dr. 
Joseph Gall—his beautiful compendium Views of the Cell: A Pictorial History (Bethesda, MD: 
The American Society for Cell Biology, 1996) inspired the format for this volume. My parents 
and my father- and mother-in-law (both deceased), whose encouragement was unflagging and
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whose support played no small part in my education. Undying love and gratitude to my 
wonderful wife, Kay, who supported all these efforts with understanding and patience.

For Lawrence D. Longo, I also am in debt to many dedicated teachers and mentors. In par
ticular, I have learned much of value from my lovely remarkable wife Betty Jeanne and from 
each of my four wonderful children: April Celeste, Lawrence Anthony, Elisabeth Lynn, and 
Camilla Giselle. For both L.P.R. and myself, we thank Jimin Suh, administrative assistant to 
L.D.L., who was invaluable in the preparation of the manuscript.

Lastly, each of us believes that we owe a special debt of gratitude to our colleague and 
coauthor, each of whom served as mentor for the other in exploring this fascinating facet of 
biology and science.

Loma Linda, CA, USA
Fargo, ND, USA

Lawrence D. Longo 
Lawrence P. Reynolds
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Introduction

"As thou knowest not what is the way of the spirit, nor how the 
bones do grow in the womb of her that is with child', even so thou 
knowest not the works of God who maketh all” Ecclesiastes 11:5 

"I will praise thee; for I am fearfully and wonderfully made: 
marvelous are thy works...” Psalms 139:14

These verses from Ecclesiastes and the Psalms articulate 
clearly the profound mystery of embryonic and fetal develop
ment, which has fascinated humankind since earliest times. 
Indeed, as astronomy and mathematics are to the physical 
sciences, the study of embryology and reproduction is one of 
the earliest of the biological sciences. One of the most myste
rious and beautiful phenomenon is the development of a sin
gle cell, the fertilized egg, into a living, breathing, sentient 
human being with several trillion cells of about 200 distinct 
types. In frogs, fish, and other creatures, this transpires in full 
view of the observer. Within humans and other mammals 
however, this occurs hidden away within the dark, moist 
folds of the uterine cavity. In both instances, the events are 
similar, commencing with the totipotent fertilized ovum, fol
lowed by the first few cell divisions that give rise to the 16 
cell morula, each cell of which remains totipotent. A few 
more cell divisions result in the structured blastocyst of 50 to 
150 cells in the form of a shell surrounding a hollow space. 
From its inception, the blastocyst contains an outer covering 
of the placental-forming trophectoderm, or trophoblast, an 
inner cell mass of 20 to 30 pluripotent cells, the embryonic 
stem cells, and a fluid-filled cavity, the blastocoele. The embry
onic stem cells have the ability to multiply indefinitely and to 
differentiate into any of about 200 cell types in the various tis
sues and organs. During the embryonic stages succeeding the 
blastocyst, the plasticity of developmental potency gradually 
diminishes until, near the end, most of the cells in mature tis
sues and organs are committed to their biological roles, and are 
unable to multiply or develop further. A fundamental “shift” in 
our understanding of cell commitment came with somatic cell 
nuclear transfer, the first successful application of which 
resulted in “Dolly” the sheep (Campbell 2002) and subse
quently with the advent of “induced pluripotent stem [adult] 
stem cells” (Okita and Yamanaka 2011).

Certainly, the history of obstetrics and gynecology with 
illustrations of the fetus in utero traces back to the very begin
nings of mankind. As Harvey Graham [pseudonym for Isaac 
Harvey Flack (1912-1966)] observed, “Everyone [of us] is a 
miracle in miniature with a personal history linked with the 
history of men and women who lived, loved, and gave birth 
to others since ever there were men and women” (Graham 
1950, p. 1). Graham’s thesis was especially profound because 
we now understand that one’s mitochondrial genome can, in 
fact, be used to trace our maternal ancestry (mitochondrial 
genetic material comes from the oocyte, or egg, and not from 
the sperm; Stoneking and Soodyall 1966).

Relatively early in the beginning of a new century and a 
new millennium, it may be of value to pause and reflect on 
our origins and our progress. During recent decades in the 
reproductive sciences, as with medicine as a whole, the 
advances have been breathtaking. Previously unimagined 
achievements have been made in genetic analysis and 
engineering, diagnostic abilities, reproductive biology and 
endocrinology, stem cell biology, and assisted reproductive 
technology, resulting in science fiction-like marvels of 
contributions to reproduction and clinical care. These 
advances have not occurred in a vacuum, however, but rather 
have depended upon concurrent advances in cellular and 
molecular biology, engineering, computer sciences, and 
communications technologies, as well as advances in illus
tration, both in print and electronic format. As recorded by 
Johann Ludwig Choulant (1791-1861), one must consider 
anatomic illustration from both the viewpoint of “the aid 
rendered to anatomic science by the graphic arts [and] the 
aid rendered to the graphic arts by anatomic science” 
(Choulant 1920, p. 24).

As citizens of the twenty-first century, we are accustomed 
to viewing photographs from the most fundamental aspects 
of physics, chemistry, cellular and molecular biology to the 
outermost reaches of the universe. We live in a world of 
images, an iconographic jungle. For those, however, who 
lived prior to the twentieth century, pictorial images depict
ing contemporary understanding of science, including that of
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reproduction, were uncommon and seldom seen. Of course, 
critical to such illustration was the anatomizing of female 
bodies (“the secrets of women,” as opposed to the more 
common practice in males), a topic with a rich history (Park 
2006). For the most part, these anatomic images were inac
cessible to all but a few scholars, being confined to university 
libraries or the libraries of certain palaces or cathedrals. 
Although in some cases whimsical, naive, or simplistic, the 
images have a charming beauty that resonates with our 
modern day mind. In addition, for those who share an 
ontological desire to understand the epistemology, the ori
gins of knowledge, we believe viewing such images and con
sidering their context can be a salutary and edifying 
experience. As in other works of the premodern period, such 
as those of the botanical sciences and herbals, the subjects 
may appear to have been plucked from nature and rendered 
in splendid, unnatural isolation. Although “decontextual
ized,” one cannot be immune from the elegance and beauty 
of the forms, and the mystery with which one is filled in 
contemplating their particulars.

Today, representations and understandings of pregnancy 
and the developing fetus have been greatly enlarged by visual 
information available through contemporary medical tech
nologies such as diagnostic ultrasound imaging, magnetic 
resonance imaging, and computed tomography. Some have 
argued that this has diminished the pregnant mother’s role to 
that of a “carrier” or “receptacle.” In contradiction, we would 
argue that the images of the developing infant stress the 
wonder of reproduction, and the unimaginable [opportune] 
and resilient capabilities of the maternal organism.

In terms of the history of the illustrations of human 
development, one may ask how to make sense of it all 
(Herrlinger 1970). We must remember that the history of 
science is no more a part of science than the history of math
ematics or philosophy are part of those disciplines. Thus, we 
recognize that although the history of illustrations of embry
ology and fetal development may be of great interest, it is 
not an understanding of these phenomena in themselves, but 
rather it is merely part of the venture of discovery. In addi
tion, we must make clear that our goal is not to be encyclo
pedic, but rather to emphasize those works that were most 
original, most intelligent, and most significant. That is not to 
say, that in a few instances we have not included rather 
obscure volumes that are essentially unknown, in part, to 
bring them to light. In speaking of books that become 
immortal, Thomas Woodrow Wilson (1856-1924), who was 
to become the twenty-eighth President of the United States 
(1913-21), wrote,

When once a book has become immortal, we think that we can 
see why it became so. It contained, we perceive, a casting of 
thought which could not but arrest and retain men’s attention; it 
said some things once and for all because it gave them their best 
saying. Or else it spoke with a grace or with a tire of imagina

tion, with a sweet cadence of phrase and a full harmony of tone, 
which have made it equally dear to all generations of those who 
love the free play of fanciful thought or the incomparable music 
of perfected human speech. Or perhaps it uttered with full can
dor and simplicity some universal sentiment; perchance pictured 
something in the tragedy or the comedy of man’s life as it was 
never pictured before, and must on that account be read and read 
again as not to be superseded. There must be something special, 
we judge, either in its form or in its substance, to account for its 
unwonted fame and fortune. (Wilson 1891)

This present volume begs the question, “Why a ‘picture 
book’ such as this?” First, we each have a long-standing 
interest in the history of the study of the gravid uterus. As 
this interest developed, we came to realize that much of the 
early work in this area, as depicted in illustrative form, is 
‘lost;’ that is, the early illustrations are not readily available 
because of the rarity of the texts in which they are contained. 
Even those illustrations that are widely available and viewed, 
like Leonardo’s illustration of the human fetus in the opened 
uterus (sometimes referred to as "The Babe in the Womb” - 
pg. 35), are often poor quality reproductions. We believe 
these illustrations not only are important historically, but 
instructive, as they provide insights into the evolution of 
ideas. They also represent some of the most beautiful 
and detailed depictions of the gravid uterus ever made. In 
addition, we believe there is value in making these illustra
tions more widely available and placing them into their 
historical context. Beyond a mere narrative of dates, events, 
and the great people, history can also help us learn many 
lessons of life. As the English physician-rhetorician Sir 
Thomas Browne (1605-1682) observed, “.. .the past is made 
contemporary through our reading and thinking; the past is a 
bookshelf open to all” (Browne 1642). In a sense, it is from 
great works of the past that we confirm the continuity of 
human experience through the ages. Along this line, although 
contemporary digital technology allows us to have a ‘virtual’ 
experience and exploration, the physical durability and touch 
of old volumes can help us to appreciate the miracle and joy of 
shared understanding. Hopefully, the reader can be transported 
across the late fifteenth through nineteenth centuries as an 
armchair traveler through reproductive medicine.

Second, despite photography being well established by 
the mid-nineteenth century (Newhal 1982), and photomi
crography by the later part of that century (Gall 1996), 
because of its ability to convey an idea, in a clear and power
ful manner, the tradition of drawn illustration, nowadays 
usually referred to as a “schematic” (a modem, industrial 
term), has continued to the present. Nonetheless, as cautioned 
by well respected researchers, even these modem illustra
tions increasingly are becoming lost, not because they are 
truly unavailable but, rather, because they are inaccessible 
electronically. Thus, we believe there is a need to preserve 
and present more recent, but still historically significant, 
illustrations as well.
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The miracle of reproduction, with the delivery of intelli
gent, sentient, productive human beings, has been recorded 
since the beginning of writing and illustration. Thus, the 
history of the reproductive sciences comprises one of the 
richest records of any aspect of medicine. Too often, history 
is recited from a national perspective; however the great 
ideas and achievements, almost without exception, have 
entanglements that cross borders, as well as involving 
multiple disciplines. Thus, in the present volume our survey 
encompasses most of Europe, and is contingent with the 
development of Western Civilization. Since the late fifteenth 
century, printed books have included illustrations of the 
gravid uterus and its contents, the fetus and placenta. Initially 
depicted by woodblock prints, in the seventeenth century 
these were replaced by copper plate engravings with much 
finer detail, and in the eighteenth century these were trans
formed into steel plate engravings with added advances in 
lithography and typography. Such improvements in illustra
tion have continued to the present day. A particularly striking 
feature of this evolution of fine printing has been the power 
of the images depicted. In concert with the advance in 
illustrative technologies, especially during the last half 
century, has been the ever increasing knowledge and under
standing of the fine structure and function of these organs 
and tissues, and their interrelations (Gall 1996).

Following Johann Gutenberg’s (ca. 1395-1468) invention 
of movable type in the mid-fifteenth century, it was not until 
the early sixteenth century that schematic anatomic illustra
tions appeared more than rarely, and print technology caught 
up with the manuscript culture of previous .centuries. Of 
course writing, whether Egyptian hieroglyphs or Chinese 
and Japanese characters, were stylized drawings before they 
were reduced to their present forms, and thus illustration 
plays a vital role in communication and in the history of 
thought. In the complex schema of life, medical illustration 
thus unites art and medicine (Herrlinger 1970).

With the Renaissance and its humanistic revival of 
classical art, literature, and learning in the fifteenth and 
sixteenth centuries, increased attention was given to the 
human form. Johannes de Ketham (ca. 1470) in his Fasciculus 
medicinae displayed the earliest anatomic illustrations in a 
printed work (Ketham 1491), albeit schematic and stylistic 
in form. With the 1543 publication of De humani corporis 
fabrica libri septum [The structure of the human body in 
seven books] by Andreas Vesalius (1514—1564), an apprecia
tion and understanding of human anatomy was placed on a 
solid foundation (Vesalius 1543). Although containing 
numerous errors. Vesalius’ work was a monumental improve
ment over the depictions of Galen (130-200 CE) and later 
workers, many of which were based on the dissection of 
dogs, primates, or other mammals.

A topic of importance to a volume such as this is the 
relation of the history of art to the history of medical illustra

tion. Although consideration of this topic is beyond the lim
its of this volume, in his 1936 essay "The historical aspect of 
art and medicine? the medical historian Henry Ernest 
Sigerist (1891-1957) examined the evolution of medicine 
and art as depicted throughout the ages (Sigerist 1936). Both 
are important aspects of culture, society, and civilization. 
Art, the creation of an imaginative mind, is a product of its 
time, yet timeless. It forever strikes cords of emotion, and 
speaks to us in a language we understand. In contrast, medi
cine, a compilation and synthesis of bioscientific thought, 
evolves so that the theories and thinking of one age are 
barely understood by the next, and most often are seen as 
being in error and even irrelevant. Sigerist examined the 
artistic depiction of medical themes during Romanesque 
(Ninth to Twelfth Century), Gothic (Twelfth to Fifteenth 
Century), Renaissance (Fourteenth to Sixteenth Century), 
Baroque (Sixteenth to Seventeenth Century), and the age of 
Romanticism (late Eighteenth to Nineteenth Century). He 
observed that if artistic style reveals a whole Weltanschauung 
[conception of the world, world outlook or ideology], that 
this must be evident in medicine as well. Sigerist noted,

A history of anatomical illustrations seen from the point of view 
not of the history of medicine but of the history of art would be 
an extremely worthwhile undertaking that would place the 
whole problem in an entirely new light. (Sigerist 1936, p. 291)

Later, this theme was expanded upon by George Alfred 
Leon Sarton (1884-1956) (Sarton 1941). As noted, we make 
no pretense of attempting a history of art or illustrations in 
books. Rather our goal is to point to seminal contributions, 
important in their time, that have contributed to an under
standing of embryonic and fetal development as well as to 
obstetrics, and as such have helped to enlarge our appreciation 
of the miracle of reproduction. In considering the history of 
thought and of our cultural development, art has played a 
critical role in the communication of ideas. Anatomical and 
medical illustrations have been and continue to be vital to 
this development, and here we draw attention to works that 
have combined science and art in a reasonably well defined 
field. As an aside, we believe that preservation of works such 
as those depicted in this volume serves to emphasize the 
crucial nature and aspects of books, as a physical object, as 
contrasted to a digital image on a computer screen, for 
contemplation, learning, and inspiration.

During the Renaissance, the mother of modern civiliza
tion, a period beginning in Italy in the fourteenth century, 
science emerged as an authority in its own right, and 
discovery and invention were cause for delight. A key element 
in the Renaissance was the separation in jurisdiction between 
divine and natural philosophy. This latter discipline had its 
roots in nature, and that which could be verified empirically 
became the province of reason and science. In concert with 
these developments was the revolution in art, which resulted 
from scientific studies of the mathematics of composition, the
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geometry of perspective, the illusions of chiaroscuro (the 
sixteenth century technique of printing shades of light and 
dark using several wood blocks), and a deeper understanding 
of anatomy. In part preceding, or at least contemporary with, 
the art of anatomical studies was that of botanical illustration, 
associated with the publication of herbals.

Overall, in reviewing these images we considered several 
questions that relate to illustrations of the developing fetus 
from the late fifteenth through the nineteenth centuries:

To what extent do these art forms reflect the society and cul
ture of the times?

In what ways did midwives contribute to the advancement of 
knowledge?

What can we learn from images of the placenta and of twins, 
from ideas concerning fertilization and development of 
the embryo, and from the depictions of monsters (or prod
igies as they were called)?

In terms of pregnancy and illustrations of the gravid 
(Latin, heavy, weight) uterus, a particularly fruitful period 
occurred during the mid-eighteenth century in Great Britain. 
Although the Enlightenment constituted a philosophical 
movement, its concern with a critical examination of 
previously accepted doctrines from the point of view of 
rationalism became a dominant force in medicine. In part 
related to the rise of the male midwife, a number of workers, 
both those in academic positions and independent private 
practitioners, sought to gain a deeper understanding of 
pregnancy, its practice, and its complications. This intellec
tual search resulted in an outpouring of midwifery treatises 
with lectures, catalogues of obstetrical forceps, cephalotribes 
and other instruments of fetal destruction, and textbooks. Of 
particular note, were the great obstetrical folio atlases 
published during the second half of the century by William 
Smellie (1697-1763; 1754), Charles Nicholas Jenty (ca. 
1720-1770; 1757), and William Hunter (1718-1783; 1774). 
With their near-life-sized engravings, drawn for each volume 
by Jonnes van Riemdijk (also Jan van Rymsdyk; fl. 1750- 
1788), and accompanying texts, these volumes presented the 
gravid uterus and its contents in a new light.

The gravid uterus and its contents must be viewed as 
much more than the fetus and its placenta. Although self 
evident, the goal of pregnancy is to produce an infant that as 
the Roman satirist Juvenal (circa 60-140) stated, mens sana 
in corpore sano [a sound mind in a healthy body], with pros
pects for a long and fruitful life. As demonstrated by 
research in the reproductive sciences during the past half- 
century (Longo 2013), successful pregnancy, with birth of a 
healthy, viable infant, involves complicated interactions 
among elements of the “maternal-placental-fetal unit.” 

Although beyond the scope of the present volume, some 
salient aspects of these interrelations and interactions are 
presented in the introductions to each of the major sections. 
Thus, as suggested by the title of this volume, in addition to 
that of the fetus, one must consider illustrations of the pla
centa, as that organ is so vital to development of the concep
tus. We have given some details of the history of ideas 
concerning the placenta elsewhere (Longo and Reynolds 
2010). From the standpoint of depictions of “the gravid 
uterus...,” an important aspect is the development of ideas 
in embryology, i.e., that development prior to eight weeks 
gestation when the major fetal organs and the placenta are 
formed. The science of embryology has been of interest for 
centuries, the earliest work involving the study of bird 
embryos. In the present volume, we examine early depic
tions of embryonic development. In regard to teratology and 
malformations, since earliest times birth defects and mon
strosities in humans and animals also have attracted atten
tion, and to a great extent they were regarded as of 
supernatural origin.

As noted, many of the early illustrations (and even those 
more recent) have been “lost” because they exist only in rare 
volumes (or only as individual prints), and even those images 
which usually are presented are of relatively poor quality. A 
related purpose, therefore, in assembling this compendium, 
has been to “resurrect” some of the most important and beau
tiful of these illustrations, and to attempt to place them into 
their historical context. The intellectual justification for this 
work, however, is not dependent upon the abundance of 
arcane and fascinating aspects of intrauterine development. 
Rather, it is a function of the similarity of approach to their 
subject by the majority of writers. Importantly, each 
individual contribution must be viewed within the context of 
the broad sweep of European, and to a less extent American, 
culture, society, and political history.

Of course, there are several ways in which such a series 
might be organized. We appreciate that life is a continuum; 
however, for the purposes of this work, we have chosen to 
group much of the material by centuries, with later sections 
on midwifery, embryology, and teratology. Although one 
would argue that history cannot be sliced salami-like into 
epochs, many professional historians hold that historical 
periods such as the Renaissance, the Enlightenment, and 
periods thereafter are “sets of coherences.” In a sense, this 
view has helped us trace the evolution of ideas and depic
tions in a reasonably logical manner. Overall, the present 
volume makes no claims of being an “ode to optimism” or 
“progressivism,” a study in “technological determinism,” 
nor a Whig depiction. Rather, we would hope that it pres
ents in a reasonably lucid and logical format a synthesis of 
some of the notable achievements in the evolution of
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thought regarding embryonic and fetal development as 
expressed in images presented in these volumes intended 
for professionals.

In closing, perhaps we should say a word about a work 
such as this in terms of historiography; that is, the history 
and analysis of the writing of history. By its nature, history 
is selective, biased, and an incomplete reconstruction of the 
past. The historian must make assumptions about former 
ages and the accuracy of information, its synthesis, its 
interpretation, and appreciate the complexity of the task of 
writing “history.” Much of medical history to mid-twenti
eth century considered the “great men” and their accom
plishments, and such writing tended to be hagiographic, 
emphasizing the progressive nature of the field of knowl
edge under study, with advancement for the better. 
Beginning in the mid-nineteenth century with Leopold von 
Ranke, historicism, that is, history written without precon
ception, based on archival material, with consideration of 
the past in its own terms and eschewing a more modern 
interpretation, came into being. Much of this history con
cerned nations, politics, society, and diplomacy. The view 
was that the study of history can lead to the discovery of 
general laws of development. With the work of Henry 
Ernest Sigerist and his school, in the early- to mid-twenti
eth century, social history, that concentrating on social 
groups, their roles in economic and cultural structures and 
developments, and their interrelations, became prominent. 
Finally, beginning in mid-twentieth century, with historians 
such as Michael Foucault (1926-1984), intellectual history, 
the historical study of ideas in a comprehensive sense, 
expanded the horizons of historical thought and analysis. 
Intellectual historians have moved beyond emphasizing the 
great men or deeds, the scientific analysis of archives, the 
social forces, or social institutions, to the evolution of ideas 
and the philosophy of an era. Although to a great extent the 
present work centers on the great men and women, and 
their specific accomplishments and contributions, we have 
attempted to include elements of historicism, social history, 
and intellectual history. We leave it to the reader to judge 
the success of our efforts.
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The Fetus in Utero Including Twins 
and the Placenta

The Fetus

By definition, the fetus is a developing mammal or other 
vivparous vertebrate. In humans, this is the unborn from the 
eighth week of pregnancy following fertilization (or 10 
weeks after the onset of the last menstrual period), when in 
the embryo the major organs have been formed and continue 
their development until the moment of birth. At this time, the 
fetus is about 5 cm (2 in.) in length, weighs ~8 g, and the 
developing head constitutes about one-half the total mass. 
The word/etws derives from Latin, bearing, bringing forth, 
or hatching of young. From weeks 11-17 of pregnancy the 
brain, heart, and other organs continue to develop, and sub
tleties appear in the various structures such as development 
of the genitalia and centers of ossification in bones. At about 
16 weeks, a woman who has been pregnant previously will 
feel fetal movements, “quickening;” this may not occur, 
however, until about 20 weeks in those women who are 
nulliparous (having not delivered before). From weeks 18-27, 
development continues with the appearance of many struc
tures such as the eyelashes and eyebrows, finger and toe nails, 
and a fine lanugo hair covering the body. From weeks 28-^40 
(term), nerve growth with myelinization continues, the 
amount of body fat increases, the cerebral electrocorticogram 
takes on cyclic activity, e.g., low voltage high frequency, dur
ing which metabolism of the brain increases, (and which is 
associated with rapid eye movements and other muscular 
activity), versus a high voltage low frequency sleep state. At 
this time, the fetus is capable of life independent of the moth
er’s womb; survival for the most immature has been enhanced 
greatly by advances in neonatal intensive care. At the end of 
the 36th weeks of gestation almost all infants born can sur
vive independently of neonatal intensive care.

At term, the gravid, i.e., weighty uterus, with fetus, 
placenta, and amniotic fluid weighs 5-7 kg. The fetus/new- 
born weighs about half of this total, depending upon ethnicity, 
size of the parents, parity of the mother, and maternal nutri
tional state, with males weighing about 100 g more than 

females. As noted earlier, rather than a passive passenger in 
the drama of reproduction, the fetus plays a dynamic role in 
assuring its own growth, development, and, at the appropriate 
time, its delivery into the world. The so called “matemal- 
placental-fetal unit,” constitutes a vibrant, vital system of 
communication with exchange of nutrients from the mother, 
production of essential hormones by both placenta and fetus 
(particularly the pituitary gland and adrenal cortex), and other 
interactions that effect each of the major tissue compartments. 
Only recently is the extreme complexity of these hormonal 
interactions being unraveled. Within the uterus, the fetus expe
riences a position of protection from the external world, never 
to be experienced again in life.

Rather than being just a “small adult,” in addition to its 
dependence for life upon the placenta and its unique circula
tion, the fetus is distinct in many respects. Critical to its 
development are unique aspects of the heart and circulation. 
As may be expected, gestation is associated with consider
able variation in rates of fetal growth and maturation, these 
being a function of genome, ethnicity, mother’s weight, body 
mass index, exposure to poor diet and/or toxins (such as 
tobacco products, alcohol, recreational drugs), altitude of 
residence, and other factors. Dysregulation of placental 
structure and/or function, utero-placental blood flow, and 
other issues may compromise nutrient delivery from mother 
to fetus. Any of these factors may result in intrauterine 
growth restriction (IUGR), the fetus being small for gesta
tional age (SGA).

In terms of pregnancy and illustrations of the gravid uterus, 
as noted the first anatomical illustration to appear in a printed 
book was that of Johannes de Ketham (died ca. 1470) of 1491. 
For the most part, the drawings of the fetus in books of the 
early sixteenth century [Eucharius Rosslin (ca. 1470-1520; 
1513), Jacob Rueff (1500-1558; 1554), and others] were 
“cartoons,” many copied from medieval manuscripts. With the 
seventeenth century, illustrations for the volumes of Adriaan 
van de Spieghel (1578-1638; 1626), Hendrik van Roonhuyse 
(1625-1672; 1663), Frangois Mauriceau (1637-1709; 1668), 
and others, became more realistic and detailed. A particularly
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fruitful period for anatomical illustration occurred during the 
mid-eighteenth century in Great Britain. Although the 
Enlightenment constituted a philosophical movement, its con
cern with a critical examination of previously accepted doc
trines from the point of view of rationalism became a dominant 
force in medicine. In part, related to the rise of the male mid
wife, a number of workers, both those in academic positions 
and independent practitioners, sought to gain a deeper under
standing of pregnancy, its practice, and its complications. This 
resulted in an outpouring of midwifery treatises with lectures, 
catalogues of obstetrical forceps, cephalotribes and other 
instruments of fetal destruction, and textbooks. As noted in 
the introduction, of particular note were the great obstetrical 
folio atlases published during the second half of the century 
by William Smellie (1754), Charles Nicholas Jenty (1757), 
and William Hunter (1774), which, with their near-life-sized 
engravings and accompanying texts, presented the gravid 
uterus and its contents in a new light.

Twins

From ancient times, and in the folklore of many cultures and 
ethnic groups, from Africa to Asia, throughout Europe and 
the Americas, twins (two infants resulting from one preg
nancy) have been regarded as a gift of the gods, mystically 
endowed, healing magicians. From the fifth dynasty (2494- 
2345 BCE) in Egyptian art these were depicted the twin god
desses Isis, goddess of fertility and patron of nature and 
magic and Nephthys [Nebt-het], a “useful” and “excellent” 
goddess, (although she possessed attributes of an ominous 
nature - Isis married her brother Osiris, while Nephthys mar
ried her brother Set; Osiris, considered a wise and generous 
king, later was murdered by Set). These twins were the 
daughters of Geb, god of the earth, and Nut, goddess of the 
overarching sky. Worship of the goddess Isis as the ideal 
woman became widespread throughout the Greek and 
Roman Mediterranean world. In the Hebrew Scriptures, 
Genesis 25, Rebekah, wife of Isaac suffered tortuous pain as 
a result of her twin sons Esau and Jacob commencing their 
life-long disputes within her uterus (these twins also may 
have been the first recorded examples of twin-twin transfu
sion syndrome). Later, Genesis Chapter 38 records the rather 
complicated story of Tamar giving birth to Perez and Zarah 
following impregnation by her father-in-law Judah.

In Greek and Roman mythology, Castor and Polydeuces 
(Pollux in Latin), the twin sons of Leda and Zeus (Jupiter, in 
Latin), were divinely endowed, and named Dioscuri [Greek, 
sons of Zeus]. An alternate legend holds that while these 
twins had the same mother, Pollux was fathered by Zeus, and 
therefore immortal, while Castor’s father was Tyndareus, 
and thus mortal. When Castor died, Pollux implored Zeus to 

keep them together and share immortality, and Zeus trans
formed the brothers into the constellation Gemini [Latin, 
twins]. As such, they were believed to be the patrons of sail
ors, who invoked them to send favorable winds. Roman 
mythology presents the twin offspring, Remus and Romulus 
of the Vestal Virgin priestess Ilia (also Rhea Silvia) and 
Mars, the god of war. Romulus is believed to have killed his 
brother, and in 753 B.C.E. founded Rome. He also was 
believed to have become the god Quirinus, whom the 
Romans worshipped as divine. In the twin myths of many 
native peoples, one twin may be good and the other evil. 
During the middle ages and the early modern period, views 
varied on the causes of twins.

Twins can be either dizygotic (fraternal) or monozygotic 
(identical). The incidence of the former varies widely 
throughout the world from 12 and 6 per 1000 live births in 
the U.S.A, and Japan to about 40+ per 1000 live births among 
the Yoruba of West Africa. The incidence of monozygotic 
twins, in contrast, is relatively constant at 3 per 1000 live 
births throughout the world. While dizygotic twins develop 
from two eggs fertilized independently by different sperm, 
monozygotic twins originate from a single egg that upon 
fertilization forms a zygote that then divides into two (or 
more) embryos. Despite having essentially identical genetic 
DNA, because of environmental and other epigenetic factors, 
monozygotic twins may differ phenotypically to a consider
able degree. Conjoined, or “Siamese” twins are monozygotic 
twins whose bodies are joined together. This union can occur 
at the side, as in the case of Chang and Eng Bunker (1811— 
1874), born in Siam (later Thailand) in 1811, and who gained 
fame in the U.S.A. Alternatively, when the zygote starts to 
divide relatively late in development (after day 13) and divi
sion is incomplete, union of such twins can occur at any part 
of the body - head, thorax, or abdomen.

Because of the limited space within the mother’s uterus, 
twins, or other “multiples,” commonly deliver 3 or more 
weeks early. As noted elsewhere, extreme premature birth 
can result in serious health consequences. Twins have a 
much higher death rate than do singleton infants, both prior 
to birth and as infants, accounting for about 15 % of neonatal 
deaths. In part, this higher mortality rate is related to the 
twin-to-twin transfusion syndrome seen in monozygotic 
twins with a monochorial placenta, which results from 
vascular (artery to artery or artery to vein) communications 
in the infants’ placenta. Of importance, the mothers of twins 
also are subject to a higher mortality rate, as a consequence 
of preeclampsia and placental abruption (premature separa
tion of the placenta).

Several woodcuts of twins were depicted in the first printed 
work devoted to obstetrics, Der schwangemfrauwen. ..(1513) 
by Eucharius Rosslin (ca. 1470-1526), and in most of the 
illustrated volumes that followed. Conjoined twins were
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illustrated in the works of Conrad Wolffhart [Lycosthenes] 
(1518-1561; 1557), Fortunio Liceti (1577-1657; 1634), 
Ulisse Aldrovandi (1522-1605; 1642), and many others.

The Placenta

As the title of this volume suggests, in tracing the evolution of 
ideas and illustrations of the gravid uterus and its contents, 
one must consider the placenta as well as the fetus. Ideas con
cerning development of the placenta and its function are inex
tricably interwoven into the history of embryology and fetal 
development and these are almost inseparable. Several major 
reviews have presented a detailed overview of concepts of that 
organ, its morphology and fine structure, and many aspects of 
the relation of the fetus to its “lung-in-utero” and “bundle of 
life,” and its comparison among different species (Boyd and 
Hamilton 1970, pp 1-19; Ramsey 1982). Further details of 
this history have been given by the authors of the present vol
ume (Longo and Reynolds 2008). The placenta, a fetomater- 
nal organ characteristic of mammalian (eutherian) pregnancy, 
differs from other organs in being formed by the apposition 
and interaction of both fetal and maternal tissues for physio
logic exchange, shows extreme diversity in its structure among 
the species, and is of limited lifespan. The term placenta was 
introduced in its present connotation by Matteo Realdo 
Columbo [Columbus] (ca. 1510-1559) in his De re anatomica 
[Concerning anatomy] (1559), and derived from the Greek 
plakous or plakoenta, meaning a flat surface or cake. From the 
placenta, the umbilical cord courses to the fetal mid abdomen, 
the umbilicus [Latin, navel] or omphalos [Greek, navel]. As 
an aside, the ancient Greeks used the term omphalos to refer 
to a sacred, rounded stone in the Temple of Apollo at Delphi, 
which they believed marked the center of the earth.

Since earliest times, the placenta has been recognized as 
being of the greatest importance, and at the same time quite 
mysterious—even somewhat mystical. For example, in 
many cultures the placenta has been held as an alter ego 
[my second self], a symbol for the preservation of health 
and good fortune, and as a talisman in case of danger. In 
some societies, a sympathetic animism exists between the 
placenta and the future adult (Ploss and Bartels 1935). In 
early Egypt, the placenta was believed to be the seat of the 
“External Soul.” The Hebrew scriptures include several ref
erences to the placenta, sometimes referred to as the 
“Bundle of Life” and “External Soul” (For instance, I 
Samuel 25:29) (Stirrat 1998). In the folklore of many peo
ples of the Pacific Islands, Australasia and Africa, the pla
centa is regarded variously as a sibling of the infant, a 
companion, or soul or otherwise possessing supernatural 
properties (Longo 1963). For instance, in Africa today, one 
tribe with which one of us is familiar, the Yoruba people of 

Western Nigeria, buries the placenta near the entrance to 
the home, so that the child “will always look back to its 
father” (Longo 1964).

The Greeks recognized the importance of the placenta 
[flat cake] in fetal nutrition, and named the outermost 
embryonic membranes chorion [membrane] and the inner
most membrane encompassing the fetus amnion [bowl]. 
The Greek philosopher-biologist Aristotle (384-322 
BCE) may have been the first to use the term chorion, and 
he also recognized the yolk sac of lower vertebrates (see 
Aristotle 1831-1870). Because Aristotle based many of 
his ideas on findings in ruminants and other animals, con
siderable confusion about many topics was perpetuated. 
Nonetheless, he did much to establish the science of the 
study of fetal membranes. In his great embryological trea
tise De generatione animalium [On the generation of ani
mals] (circa 340 BCE), Aristotle stated that “The 
[umbilical] vessels join on the uterus like the roots of 
plants and through them the embryo receives its nourish
ment” (Aristotle 1836-1870). The Greek physician-anato
mist Claudius Galenus [Galen] (ca. 130-201), of 
Pergamon, considered embryological development in his 
treatises De formatu foetus in utero [intrauterine develop
ment of the fetus], De uteri dissectione [dissection of the 
uterus], and De usu partium [on births] (Galen 1914). In 
these works, Galen maintained that the uterine vessels 
open their mouths and unite with the fetal vessels in the 
chorionic membranes, thus establishing direct communi
cation between the mother and the fetus. This was concor
dant with his view that the arteries supplied “vital spirits” 
or “spiritual blood” to maintain the innate heat of the tis
sues, whereas the veins supplied the “alimentary blood” 
to provide pabulum or foodstuffs. Until the discovery of 
the circulation of the blood in the early seventeenth cen
tury, Galen’s views on this subject were held as dogma 
(Galen 1914).

If there was a single dispute that captured the core of 
developmental biology from the early sixteenth through 
the eighteenth centuries, it was the debate over the degree 
to which the maternal and fetal placental blood vessels 
actually were interconnected. In his monumental work on 
the "'Fabric of the human body...? one of the most seminal 
volumes in the development of modern medicine and sci
ence, Andreas Vesalius described the human uterus con
sisting of a single chamber, rather than having two horns 
as in many mammals, and its rich vasculature. Vesalius 
upheld the Galenic doctrine of anastomosis between 
maternal and fetal vessels. Mistakingly, he illustrated the 
placenta as being zonary or girdle-like, as in the dog 
(Vesalius 1543), but corrected this in the second edition 
(Vesalius 1555). In his compendium on anatomy, Matteo 
Renaldo Colombo, a pupil of Vesalius and his successor as
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professor at the University of Padua, coined the term pla
centa, and described many of its features including the 
importance of the umbilical vessels (Colombo 1559). 
Gabriele Falloppio (1523-1562) in his Observationes 
anatomica, [anatomical observations] 1561, noted that the 
human fetus has a single umbilical vein, in contrast to two 
in ruminants. Giolio Cesare Aranzi [Arantius] (1530- 
1589) in his De humano foetu (1564) was the first to main
tain the separation of maternal and fetal circulations in the 
placenta, and that that organ acts to purify fetal blood.

In essence, it was William Harvey’s (1578-1657) discov
ery of the circulation of the blood by the pumping action of 
the heart (Harvey 1628) that eventually forced investigators 
to the realization that the flow of blood in the maternal uter
ine and fetal umbilical vessels must constitute separate cir
culations. A century and a half later, this was demonstrated 
by the injection studies of William and John Hunter (1728- 
1793; 1786; 1794). As noted, the products of conception 
must be viewed, not as an individual parts list, but rather as 
a whole, as a complex unit involving mother, placenta, and 
fetus. The placental arm of this communication network 
involves maternal blood in the intervillous space which 
bathes the fetal villous trophoblast, fetal blood within vil
lous capillaries, hormonal conversion and synthesis by tro
phoblastic tissue that interacts with decidua lining the gravid 
uterus, and other maternal tissues. This fetal villous tropho
blast is quite efficient in extracting and transferring to the 
fetal blood, nutrients from blood of the mother. Also to be 
considered are the fetal membranes, the amnion and 
chorion laeve, that are active in this complex system of 
communication. Aspects related to the decidua for consider
ation are ideas regarding implantation and the development 
of the amniotic and chorionic membranes, the concept of 
the intervillous space through which the maternal placental 

circulation flows, placental villi with their vasculature and 
“trophoblast” cellular coverings, and classification of pla
cental types. Each of these topics requires independent 
consideration.

We have chosen to divide this segment of the book on The 
Fetus in Utero including Twins and the Placenta into centu
ries, realizing that a 100-year period, as with a human being 
or other entity, is much more than the sum of its parts. In 
dividing time into such epochs, we understand that it is for 
convenience, to have a segment of time that we can explore 
and from which we can learn.
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The Renaissance

As noted in the introduction, the present work makes no 
pretense of being a history of anatomy or anatomical illustra
tion. It may be of value, however, to consider briefly some 
seminal contributions to the development of anatomy and 
dissection. The first detailed records are Greek in origin, with 
Aristotle’s (384-322 BCE) rather detailed descriptions of 
invertebrate and vertebrate creatures. To a limited extent, the 
Greeks practiced human dissection. Following the death of 
Alexander the Great (356-323 BCE), King of Macedonia 
and conqueror of Greece, the Persian Empire, and Egypt, the 
center for anatomical study shifted from Athens to Alexandria. 
Although not encouraged by the Romans, human dissection 
continued at Alexandria until the second century C.E. Because 
of the Roman concerns, Galen (c. 130-200) of Pergamon, 
who served as surgeon to the gladiators, based most of his 
studies on mammals including the dog, sheep, and Barbary 
ape. Galen was held in such high esteem that his anatomical 
errors dominated medical thinking for almost a millennium 
and a half. During these centuries many of the Greek and 
Roman anatomical and other texts were preserved by Arabic 
scholars, and during the eleventh and twelfth centuries these 
began to be re-translated into Latin. In science, earth, air, fire, 
and water were considered the four fundamental elements or 
constituents of the universe. In medieval medicine and physi
ology, four fluids, or humors, were believed to regulate bodily 
function: blood, phlegm, choler (yellow bile), and black bile. 
The relative dominance of any one of these was believed to 
determine a person’s character and general health. Thus, ones 
disposition might be sanguine, phlegmatic, choleric, or mel
ancholic, respectively. Disease was believed to arise from an 
imbalance of these humors, hence contemporary therapy 
(e.g., bloodletting, emetics, and laxatives) were directed 
towards reestablishing humoral equilibrium.

The first modern anatomical work was that of Mondino 
de’Luzzi [Mundinus] (c. 1275-1326) whose Anothomia 
appeared in 1316, and was published as a book Anothomia 
papiae in 1478. The earliest contemporary illustration of a 
dissection survives in a manuscript of Henri de Mondeville 
(1260-1320) of Montpellier, who is known to have taught 
with the aid of illustrations (these first appeared in a 
printed book in 1889). Although anatomical knowledge 
advanced during the fourteenth and fifteenth centuries, this 
was not reflected in diagrams and illustrations, which per
sisted in depicting traditional views, rather than reality as 
it was observed.

The Renaissance [rebirth], the humanistic revival of 
classical art, literature, and learning, with rediscovery of 
the dignity of the individual, originated in Italy during the 
fourteenth century, and then over the next century spread 
throughout Europe. Dominating this period was a belief in 
the need to return to the classic culture of the Greeks and 

Romans, and classical antiquity became a rediscovered 
source of cultural and artistic inspiration. With the intro
duction of Aristotelianism into the Latin west, natural phi
losophy became central to the intellectual enterprise, and 
science emerged as an authority in its own right, as opposed 
to the authoritarianism of the Church. Socially and cultur
ally, several major plagues (e.g., the Black Death, Plague 
of 1348-1351) and epidemic disease decimated much of 
the population of Europe. With the introduction of gun
powder, military activity enlarged, such as the Hundred 
Years’ War between England and France (1337-1453), and 
artillery played an increasingly important role, making 
wars exceedingly expensive and deadly. From mid-fif
teenth century onward, Western nation states began to 
explore the globe with increasing vigor. The Spanish and 
Portuguese Empires began to spread, Christopher 
Columbus (1451-1502) discovered the new world, and the 
Byzantine Empire came to an end. Thus, the European 
empires came to dominate a vast portion of the earth. With 
the Renaissance emerged stronger states, the spread of 
princely controls, and the rapid expansion of trade. With 
the beginning of this age of discovery, from Middle English 
arose the modern English language.

Some world leaders of note included Henry V (1387— 
1422) of England, who in 1405 won the battle of Agincourt; 
Constantine XI (1404-1453), the last Byzantine Emperor; 
the French heroine Joan of Arc (1412-1431); Isabella I of 
Castile (1451-1501) co-ruler with Ferdinand V (1452- 
1516) of Aragon, responsible for the unification of Spain, 
aiding Christopher Columbus (1451-1506), and promot
ing the inquisition; Henry VII (1457-1509), King of 
England and founder of the Tudor dynasty; and Vasco da 
Gama (ca. 1460s-1524) the Portuguese navigator who 
reached India by sea.

The fourteenth century had seen a flourishing in archi
tecture, with the rise of many of the great cathedrals and 
palaces in Europe and Britain. During the early part of the 
fifteenth century, the technology of printmaking flour
ished. This, combined with the emergence of paper mills 
in Germany and Italy, made paper and prints widely avail
able. Highly skilled Formschneiders [block cutters], carved 
woodblocks (and in some cases metal), combined with the 
mid-century introduction of movable type by Johann 
Gutenberg (c. 1395-1468), allowed wide availablitty of 
printed books and unprecedented spread of knowledge and 
ideas. After Gutenberg, a print culture replaced the oral 
and handwritten manuscript tradition of previous centu
ries. International commerce and economics developed 
both on land and via sea routes. Universities flourished as 
centers of knowledge and intellectual ferment. The 
Florentine architect Filippo Brunelleschi (c. 1377-1446) 
invented one-point perspective, (as well as engineering 
construction of the cupola of the cathedral Santa Maria del
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Fiore [Holy Mary of the Flowers] in Florence) which, in 
turn, lead to innovation in illustration in architecture, engi
neering, and medical science. Nonetheless, for the most 
part, illustrations were without background, and with little 
or no shading or other embellishment.

In Europe, the Renaissance continued with advances in 
engineering, science, literature, and art. Francis I (1494- 
1547; King of France 1515-1547), although a relatively 
weak monarch was an enthusiastic patron of art and litera
ture. In Germany, the Protestant Reformation, which shat
tered the unity of Western Christendom and the hegemony 
of the Catholic Church, commenced with Martin Luther 
(1483-1546) posting his 95 Theses on the church door at 
Wittenberg, Saxony (1517). Unlike Luther, the French 
reformer John Calvin (1509-1564) emphasized the impor
tance of an institutional church and system of theology. As 
a key player in the Counter-Reformation, Ignatius Loyola 
(1491-1556), Spanish soldier-ecclesiastic in Paris, founded 
the Society of Jesus, the Jesuits (1534). The Ottoman 
Empire expanded to gain control of Egypt, Arabia, and the 
Levant (countries bordering on the eastern Mediterranean). 
Hernando Cortes (1485-1547) led the Spanish conquest of 
the Aztec Empire to found New Spain, while the conquista
dor Francisco Pizarro (ca. 1470s—1541) annihilated the 
Inca Empire. The Italian Renaissance was considered 
ended with the 1527 sack of Rome. Under Henry VIII 
(1491-1547; Monarch 1509-1547), in 1534 the Church of 
England broke from the Roman Catholic Church. That 
same year, the explorer Jacques Cartier (1491-1557) 
claimed the St. Lawrence River Valley for France. After 
1558 under Elizabeth I (1533-1603), the Elizabethan era 
was considered the height of the English Renaissance. 
During the last four decades of the century, the French 
Wars of Religion raged between Catholics and Huguenots. 
These conflicts were abated in 1598 when, with the Edict of 
Nantes, Henry IV (“Henry of Navarre”; 1553-1610) of 
France granted religious and civil liberties to the Huguenots 
(almost a century later (1685) this was revoked by Louis 
XIV (1638-1715)). The English navigator Francis Drake 
(ca. 1540s-1596) circumnavigated the globe, and under 
Drake’s command in 1588 the English repulsed the Spanish 
Armada. Under Sultan Suleiman I (Suleimar the 
Magnificent) (1520-1566) legal reforms were instituted, 
and the Ottoman Empire reached its zenith. Charles V 
(1500-1566) King of Spain and Holy Roman Emperor 
greatly expanded the Spanish Empire.

The Italian Andrea Palladio (1518-1580) inaugurated a 
new conception of architectural design that was to have 
incalculable influence. Michael Eyquem Montaigne (1533- 
1592) helped to define the essay and contributed to philoso
phy, as did Francis Bacon (1561-1626). The Holy Roman 
Emperor, Rudolf II (1552-1612) of the Hapsburg Dynasty, 
assembled an outstanding art collection and Wunderkammern 

[cabinet of curiosities]. The court of Rudolph II became 
one of the most avant-garde outposts of the Hapsburg 
Empire, with the palace serving as a center of Renaissance 
intellectual activity. Despite the increasing influence of art 
and science, a touch of medieval mysticism persisted 
which, among the inteligencia and elite, became not only a 
way of representing personal identities, but contributed to 
the development of natural history as well as fostering 
increased interest in magic, alchemy, and astrology. The 
Meistersinger [mastersinger] Hans Sachs (1494-1576) 
authored a multitude of poems and dramatic works. The 
English dramatist and poet William Shakespeare (1564— 
1616) redefined the theater.

The scientific revolution of sixteenth century Europe 
sparked essentially uninterrupted development in science 
and engineering, with one discovery leading to others. 
This revolution comprised several major aspects. In 
1543 in his De revolunibus..., the Polish astronomer 
Nicolaus Copernicus (1473-1543) enunciated the princi
ple of the solar system being heliocentric (sun-centered) 
rather than geocentric (earth-centered), thus laying the 
foundation for modern astronomy. With the acceptance of 
Copernicanism, a new science emerged including mechan
ical philosophy, the application of mathematics to nature, 
and the continuing development of natural history. The 
Danish astronomer Tycho Brahe (1546-1601) precisely 
observed and recorded stellar and planetary positions. 
Learned physicians of this era established a tradition 
important to medicine, extolling the “great men,” 
Hippocrates and Galen, recalling Hippocratic-style apho
risms and Aristotelian-style argumentation, affirming 
practices such as bloodletting based on the humoral doc
trine, and honing their anatomical curiosity. Philippus 
Aureolus Paracelsus (1493-1541), a Swiss physician
alchemist, contributed innovations in chemical therapeu
tics. While Gerolamo Cardano [Cardanus] (1501-1576) 
published several encyclopedias of medicine, natural sci
ence, and alchemy, Leonhart Fuchs (1501-1556) with 
Pietro Andrea Mattioli (1500-1577) contributed to medi
cal botany. Ambrose Pare (1510-1590) revolutionized the 
field of surgery, and in England barbers and surgeons 
united as the “Commonality of the Barbers and Surgeons.”

In art, the naturalism of the Renaissance was replaced by 
more objective illustration. In art and architecture, Baroque 
ornamentation with elaborate and ornate scrolls, curves, and 
flamboyant devices, named after the originator of the style 
Federigo Barocci (1528-1612), became widely popular. 
Albrecht Diirer (1471-1528), Titian (Tiziano Vecelli 1477— 
1576), Peter Paul Rubens (1577-1640), and others, with 
their formschneider (master block cutters) used this style to 
great advantage in their remarkable woodcuts. With advances 
in print making and improvement of woodcut techniques, 
prints were produced widely. Anatomists collaborated with
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artists to execute drawings from dissections, and with their 
accurate illustrations, revolutionized anatomy. The collabo
ration of anatomist, artist, and printer is epitomized by the 
publication in 1543 of the most prominent work of 
Renaissance anatomy, De Humani Corporis Fabrica...by the 
Flemish anatomist-surgeon Andreas Vesalius (1514-1564). 
This work created modern anatomy. Working early in the 
century, the incomparable Florentine artist and inventor 
Leonardo da Vinci (1452-1519) conducted his breathtaking 
studies in anatomy and, with Michelangelo Buonarrti (1475- 
1564), set a new standard in their portrayals of the human 
figure. Unfortunately, Leonardo’s drawings did not come to 
wide attention until two and a half centuries after his death. 
Also in art, Diirer invented etching, the method of preparing 
metal plates from which one can print designs and illustra
tions. During the renaissance, artists became anatomists by 

necessity as they worked to develop a more lifelike, sculp
tural portrayal of the human figure. To their great credit, the 
Italian artists helped to formulate a consistent vocabulary of 
anatomical terms with which their discoveries could be 
recorded.

By the early sixteenth century, prints replaced medieval 
manuscripts as a seemingly inexhaustible source of motifs, 
and as they became widely distributed, had a significant 
impact on the history of art. The Renaissance revival of 
classical antiquity was nurtured by prints that spread 
knowledge of ancient Roman buildings and sculpture. 
Woodcuts, engravings (prints made from an engraved 
plate), and etchings (images made from acid treated metal 
plates), the later two techniques being by the intaglio pro
cess, helped to spread knowledge of new styles, inventions, 
and discoveries.
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Johannes de Ketham [Kirchheim]

Fasciculus de medicinae. Venetiis, per Johannem & 
Gregorius fraters de Forlivio, 1491.

Ketham, Kirchheim, von Kircheim, or other variant spellings 
(d ca 1470), is believed to have been a German physician 
who practiced in Venice; however, that has never been estab
lished. In the mid-fifteenth century, Ketham collated a series 
of medieval anatomical and physiological treatises that 
included 12 illustrated medical tracts. Originally appearing 
in manuscript form, these treatises contain advice to 
physicians on the conduct of medical practice, uroscopy (or 
urinoscopy, the diagnosis and/or prognosis from observation 
of a patient’s urine), venesection (blood letting), surgery, 
wound treatment, and midwifery. Each section of the volume 
includes a traditional diagram: urine glasses arranged in a 
circle, relating to the four humors (blood, yellow bile, black 
bile, and phlegm); a male figure marked with sites for blood
letting; parts of the body subject to wounds made by various 
weapons; and body parts governed by constellations of the 
Zodiac. Ketham’s “medical letters” or “medical miscellany” 
was published in 1491 in Venice, after his death, and was a 
translation into Italian by Sebastiano Manilio of Ketham’s 
Fasciculus medicinae. This translation contained illustra
tions fom new woodcuts that were superior to to earlier, 
Latin, manuscripts (see Plate, left). These illustrations 
represent the first anatomic illustrations in a printed book, 
and is based on traditional representation in medieval manu
scripts, rather than on original dissection and observation.

The figures from earlier woodcuts represent the medieval 
prototype of a crouching pregnant woman with arms raised 
and legs akimbo depicts the opened thoracic and abdominal 
cavities, the latter of which contains the opened thick-walled 
uterus with a fetus at about 4 or 5 month’s gestation with its 
hands in front of its face. The title above the figure reads, 
“Third Table on woman.” On the various parts of the figure 
and plate are named the diseases to which the parts are 
subject, and in some cases the name of that part. For instance, 

above the breasts are the notations “Cancer of the breasts” 
and “Tumor of the breasts.” On the breasts reads “Lack of 
Milk.” In the box below the figure is noted, “Certain signs of 
conception.” “The first sign is... after coition [the woman] 
feels a cold and pains in the kidneys.... Also if the color of 
the face changes beyond the usual manner.... Also if she 
longs for certain foods such as earth or coals.... Furthermore, 
if you wish to know whether a male or female has been con
ceived, if the color of the face is slightly red, if the abdomen 
becomes swollen and round, and if thick, well done and 
digested milk comes from the breasts, and when placed on 
some clean and smooth surface, it does not separate but stays 
together, then the concept is male.” The margins contains 
additional explanations.

The text includes a series of statements such as, “For 
the expulsion of the newly conceived embryo from a 
woman. Take castor oil and boil it in wine or in broth, 
drink in the morning and evening, and if it is a male embryo 
it will come out, but if it is a female you will in no way 
expel it”. Another aphorism reads, “About the conception 
of the embryo: in the first month comes the coagulation of 
the blood, in the second the shaping of the body, in the 
third the connection of the body and soul, in the fourth it 
receives nails, in the fifth it receives the resemblance of the 
father or mother, in the sixth begins the contraction of the 
nerves, in the seventh the marrow is consolidated, in the 
eighth the bones and nerves are strengthened, in the ninth 
nature moves it, the infant is filled with the benefit of 
everything that comes from darkness to light”. Others 
address exciting libido, the treatment of both the lack of 
menstruation and its excessive flow, rules for easy parturi
tion, the treatment of sterility, tests of virginity, and growth 
of the fetus in the womb.

Several years later in 1493/4, an expanded text was 
translated into Italian by Sebastiano Manilio. This included 
four additional and more realistic woodcuts, one in color. 
These are scenes of medical practice in a setting of fifteenth
century Venice. One is of a physician at his desk, with a 
man, an old woman, and a boy waiting to consult him.
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Another shows a consultation of five long-robed doctors 
attended by two youths carrying urine glasses. To illustrate 
the treatise on the plague, there is a sickroom where a 
physician holds a sponge over his nose and mouth as he 
feels a plague patient’s pulse. The final woodcut depicts an 
anatomy lesson. The professor lectures while the demon
strator points out to a small audience the organs exposed by 
the bare-armed dissector.

The text and formalized pictures provide some under
standing of the haughty and rigid attitudes that must have 
prevailed during the fifteenth century among those who prac
ticed medicine and surgery. Flasks containing urine, for 
instance, were not touched by physicians but only by their 
assistants. The possession and use of books, these pictures 
seem to show, set medical practitioners apart from common 
men, who patiently awaited attention while the physician 
consulted his texts. In latter editions, the illustrations are 
superior in quality to those of the original, and several are 
attributed to the School of Gentile Bellini (ca. 1429-1507). 
A number of other editions followed.

References

Garrison Morton 363; Choulant, 1962, pp 115-119; PMM 36.
Ketham, J. de. Fasciculo di medicina. Venetiis. Johannes & Gregorius 

de Gregoriis de Forlivio, 1493/4. (GM 363.1).
Ketham J. de. The Fasiculus medicinae of Johannes de Ketham 

Alemanus. Facsimile of the First (Venetian) Edition of 1491 with 
Introduction by Karl Sudhoff. Translated and adapted by Charles 
[J.] Singer with XIII Plates. Milian, R. Lier & Co. 1924.

Ketham, J. de. The Fasciculo di Medicina. With an introduction by 
Charles Singer. Florence, R. Lier & Co., 1925.

Ketham, J. de. The Fasciculus medicinae of Johannes de Ketham 
Memanus. Facsimilie of the First (Venetian) Edition of 1491, with 
English Translation by Luke Demaitre. Commentary by Karl 
Sudhoff. Translated and adapted by Charles Singer. Birmingham, 
AL, The Classics of Medicine Library, 1988.

Ketham, Johannes de. Fasiculo de medicina. (Venice: Zuane & Gregorio 
di Gregorii, 1494). Historical Anatomies on the Web, U.S. National 
Library of Medicine, Bethesda, MD (http://www.nlm.nih.gov/exhi- 
bition/historicalanatomies/ketham_bio.html). Last accessed 04 July 
2013.

Singer, C.J. The evolution of anatomy. A short history of anatomical 
and physiological discovery to Harvey. London, Kegan Paul, 1925 
(GM 454).

http://www.nlm.nih.gov/exhi-bition/historicalanatomies/ketham_bio.html




18 The Fetus in Utero Including Twins and the Placenta

Caius Suetonius Tranquillus

(Vita Caesarum) cum Philippi Beroaldi et Marci Antonii 
Sabellici commentariis. Cum figures nuper additis. Venetiis, 
per Ioannem Rubeum, 1506.

Probably the earliest illustration of cesarean section to 
appear in a printed book was not in a medical work, but 
rather in the Lives of the Twelve Caesars, a collective biog
raphy of the Roman Empires’ first leaders by the scholar
historian Suetonius (ca.70-ca.150 CE). For many years it 
was popularly believed that Julius Caesar (10CM4 BCE) 
was delivered by this means. In his Natural History, which 
contained all that was known at this time in biology, zool
ogy, medicine, anthropology, and other natural sciences, 
Gaius Plinius Secundus (23-79), Pliny “the Elder”, in 
speaking about the “signs” which accompany a child’s birth 
wrote that the first of those to bear the surname of Caesar 
was so named because his mother’s belly had been cut 
[Latin, caesus]. Pliny here intended to explain the origin of 
the family surname. According to him, it had been intro
duced by an unknown ancestor who had come into life 
through the cut belly of his mother. However, since antiq
uity the more convenient legend that Julius Caesar was born 
by section became widespread.

This is almost certain not to be true, as his mother, Aurelia 
Cotta (120-54 BCE), was alive when Caesar undertook the 
invasion of Britain, and no recorded cases of a woman 
surviving this operation appeared until the sixteenth century. 
Suetonius perpetuated the myth. The term Cesarean, 
however, may have derived from the royal law started during 
the reign of Numa Pompilius (715-672 BCE), a legendary 
king of Rome, that the child be removed from the womb of a 
woman who died late in pregnancy; a law that continued 
under the rule of the Caesars. Jacques Guillemeau (1550— 
1613), a pupil of Ambroise Pare (1510-1590) apparently 
was the first to use the term “section” in connection with the 
operation, which he held was unwarranted because of its 
excessive mortality (Guillemeau 1609).

The other Emperors about whom Suetonius wrote were 
Augustus (Gaius Octavius Augustus, 63 BCE-14 CE; 
Emperor, 44 BCE-14 CE) adopted son of Julius Caesar, and, 
following the Republic which had been destroyed under the 
dictatorship of Caesar, founder of the imperial Roman 
government; Tiberius (Claudius Nero Caesar, 42 BCE-37 
CE; Emperor 14—37) adopted son of Augustus; Caligula 
(Gaius Caesar Germanicus, 12-41; Emperor, 37-41) who 
made Britain a province; Claudius (Tiberius Claudius Drusus 
Nero Germanicus, 10 BCE-54 CE; Emperor, 41-54); Nero 
(Claudius Caesar Drusus Germanicus, 37-68; Emperor, 
54-68); Galba (Servius Sulpicius, 3 BCE 69 CE; Emperor, 
68-69); Otho (Marcus Salvius, 32-69; Emperor, 69); 
Vitellius (Aulus Vitellius Germanicus, 15-69; Emperor, 69); 
Vespasian (Titus Flavius Sabinus Vespasianus, 9-79; 

Emperor, 69-79) who was responsible for reforms and 
stability of the Empire; Titus (Titus Flavius Sabinus 
Vespasianus, ca. 40-81; Emperor, 79-81) was the conqueror 
of Jerusalem in 70 CE and under whose rule the Empire 
prospered. Suetonius called him “the darling of the human 
race”; and Domitian (Titus Flavius Domitianus Augustus, 
51-96; Emperor, 81-96). Rather than history per se, 
Suetonius’ Lives abounds in anecdotes of which he portrays 
the characters of the Caesars, and presents insights into the 
customs and manner of the times. As noted by one writer, 
“The banquet hall and the bedchamber figure more largely in 
his narrative than do the forum and the camps. And, as the 
real man lurks inevitably beneath the purple which conceals 
him, this method gives us a series of indelible portraits... 
drawn... with the objective art of the skilled cartoonist who 
sharply differentiates individuals by stressing their most 
prominent characteristics” (Suetonius 1930, p. viii). A 
subsidiary theme of Suetonius’ treatise is the issue of how 
one in authority deals with immense power.

During the reign of Vespasian, Suetonius was bom in 
Hippo Regius in north Africa (now part of Algeria), the son of 
Suetonius Laetus, a military tribune and member of the Roman 
elite. Sent to Rome for his education, he was mentored by the 
senator-historian Pliny the Younger (ca. 61—ca. 112). Under 
Emperor Trajan (Marcus Ulpius Traianus, 53-117; Emperor, 
98-117), Suetonius was appointed a bybliothecis [head of the 
libraries] and a studius [a documentalist]. Under Emperor 
Hadrian (76-138), he served as ab epistulis [minister of let
ters], the Emperor’s private secretary. In this position he had 
access to documents in the Imperial archives, which, with his 
social contacts, may have provided ample material for his 
work. The Roman historian and orator Publius Cornelius 
Tacitus (ca. 55-ca. 1-17) was a contemporary of Suetonius. An 
English edition of The History of the Twelve Caesars was pub
lished in INTI.
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Leonardo da Vinci

Quade mi D' anatomia. Vol. III. Fogli della Royal Library 
di Windsor, Organi della Generatione, Embrione. 
C.L. Vangensten, A.M. Fonahn and H. Hopstock, editors. 
Christiania, J. Dybwad, 1913.

With the Renaissance, the revival of naturalism in the visual 
arts in Italy initiated a resurgence of the study of anatomy. 
Many artists, including Andrea del Verrochio (1435-1488), 
Michaelangelo Buonarroti (1475-1564), Raphael Raffaello 
[Sanzio] (1483-1520), and Albrecht Diirer (1471-1528) 
conducted dissections to increase their knowledge of human 
anatomy. However, da Vinci (1452-1519) alone is consid
ered one of the greatest of biologists for his careful and quan
titative approach to investigation, and reliance on his own 
dissection and observation. Following his painting Lisa 
Gherardini, the wife of Francesco del Giocondo, the Mona 
Lisa (1503-1506), Leonardo became an assistant to the anat
omist Marcantonio Della Torre (1481-1511) professor of 
anatomy at the University of Pavia. With Della Torre, he 
worked on a large series of plates of human anatomy which 
they planned to publish. Included in these plates, is the first 
accurate illustration of the fetus in utero and other aspects of 
the gravid uterus and reproduction. He combined science 
with aesthetics, and for many of his anatomical studies the 
illustrations are depicted from several perspectives. In this 
regard, da Vinci was more than 300 years ahead of his time 
(Needham 1934).

In this drawing of the fetus in the breech position, 
Leonardo depicted the uterus with its blood vessels, as well 
as the fetal membranes and umbilical cord. Although he also 
depicts the single placental disc (upon which the fetus is 
sitting; the coiling umbilical cord can be seen just under the 
placental disc), he mistakenly depicted the placental attach
ment as cotyledonary (he clearly depicts the fetal cotyledons 
interdigitating with the maternal crypts in the upper right 
portion of drawing). In fact, this cotyledonary or “placento- 
mal” arrangement exists only in ruminants (antelope, cattle, 
deer, giraffes, goats, and sheep) (Ramsey 1982), which he 
also had studied (see Figure, next page). Leonardo observed, 
“Just as the fingers of the hand are interwoven, one in the 
interval of the other... so the fleshy villi of these little 
sponges [cotyledons] are interwoven like burrs, one half with 
the other”. In regards to the fetus, da Vinci noted, in his char

acteristic left-handed, mirror writing, “See how the great 
vessels of the mother pass into the uterus....” Incorrectly 
maintaining that the fetal heart did not beat, he also stated 
that the fetus did not breathe, in view of the fact that, being 
immersed in water, it would drown if it did so, and further 
that breathing was unnecessary as the fetus was, . .vivified 
and nourished by the life and food of the mother.

This food nourishes this creature not otherwise than it 
does with other members of the mother, that is, the hands, 
feet and other members.” Presciently, Leonardo observed, 
“the vessels of the infant do not ramify in the substance of 
the uterus of its mother, but in the secundines [placenta], 
which takes the place of a shirt in the interior of the uterus, 
which it coats, and which it is connected (but not united) by 
means of the cotyledons” (O’Malley and Saunders 1952, 
pp. 472-476). As noted by Joseph Needham (1900-1995), in 
one sentence da Vinci states the error that the human placenta 
is cotyledonous, while correctly affirming that the fetal 
circulation is not continuous with that of the mother 
(Needham 1934, p. 78).

The first to make quantitative measurements of the infant, 
da Vinci also recorded that the child “grows daily far more 
within the body of its mother than when it is outside of the 
body... [and] in the first 9 months, it does not double the size 
of the 9 months when it found itself within the mother’s body. 
Nor in 18 months has it doubled the size it was at 9 months... 
and thus in every 9 months diminishing the quantity of such 
increase till it has come to its greatest height” (Needham 
1934, pp. 79-80). Leonardo’s illustrations are believed to 
have been drawn from about 1510-1512. However, because 
Della Torre died of the plague, they remained unpublished 
and had no impact on contemporary medical thought. Not 
until the late 1770», were da Vinci’s manuscripts and draw
ings discovered and exhibited at Windsor Castle.

In addition to being one of the world’s greatest artists, as 
a polymath Leonardo was a botanist, architect, city planner 
and inventor of mechanical devices and engineering marvels. 
One writer observed, “Leonardo arrives at the conclusion 
that there is but one natural law which governs the world, 
Necessity. Necessity is nature’s master and guardian, it is 
Necessity that makes the eternal laws” (Hopstock 1921). 
Among the wisdom attributed to Leonardo is his saying, “I 
have been impressed by the urgency of doing. Knowing is 
not enough; we must apply. Being willing is not enough; we 
must do.”
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Eucharius Rosslin

Der schwangern Frauwen und Hebammen Roszgarten. 
Strassburg, Martinus Flach, Junior, 1513.

Rosslin (Roslin, Roesslin] (ca. 1470-1526), the Stadtartz, 
town physician and supervisor of midwives in Worms, was 
the first to publish an illustrated obstetrical manual for the use 
of midwives. He wrote in the vernacular rather than in Latin, 
to aid in the instruction of midwives and practitioners. With 
the exception of the Fraunbuchlein of Ortolff von Bayerlant 
(or Bayerland; ca. 1400) a volume of only 13 pages published 
about 1495, this is the first printed book dealing exclusively 
with obstetrics apart from medicine and surgery. In this “A 
Garden of Roses for Pregnant Women and Midwives”, a 
lovely dedicatory woodcut (signed with the initials M C, 
attributed to the Frankfurt artist Martin Kaldenbach) shows 
the author presenting the book to Countess Katherine (ca 
1465-1526), Duchess of Brunswick and Liineburg, Saxony, 
who is believed to have encouraged Rosslin to produce this 
work and to whom the volume was dedicated.

This work of 114 pages contains little that is original. 
Rather, Rosslin referred at length to the medical authors of 
antiquity including Hippocrates (460-375 B.C.E.), Soranus 
of Ephesus (98-138), Galen (130-200), Rhazes (ca. 854- 
930), Avicenna (980-1037), Albertus Magnus (1193— 
1280), and others. In his preface in verse, Rosslin inveighed 
against contemporary obstetrical practice, and the igno
rance, carelessness, and superstition of the midwives, who 
were responsible for the unnecessary deaths of many new
borns. Infant mortality Rosslin labeled murder, for which 
the guilty ones deserved to be buried alive, or “broken on 
the wheel,” rather than receiving an honorarium for their 
services. In its 12 chapters Rosslin’s instructions are simple 
and direct. He discussed both natural and unnatural births, 
considered difficult delivery including podalic version, and 
described maternal positions for delivery and methods of 
assisting at delivery. In addition, he included instructions 
on the care of the infant from birth until weaning, and out
lined treatment of diseases of infancy.

Twenty woodcut illustrations, for the most part derived 
from those found in manuscripts of works on gynecology by 
Soranus of Ephesus and Moschion [Muscio, Mustio] (fl circa 
500). The small illustrations of the /etw.s in utero apparently 
were copies from the Codex Palatina, a thirteenth century 
manuscript of Moschion. In Rosslin’s work the 16 illustrations 
were increased to 17 by adding figures of conjoined twins. It 
also showed for the first time, printed figures of the birth chair

and the lying-in chamber. The legend on the plate shown of a 
parturient on the birth stool with two attendants reads

“Come to my aide in the time of a difficult agonizing birth which 
is marked by great anxieties, worries, and distress. As this has 
been reported in chapter after chapter, so it must be acknowl
edged so here it is written.”

In rather stylized cartoons, Rosslin illustrated many fetal 
positions including those of normal and Siamese twins. For 
the Siamese twin figures shown, Rosslin states in discussing 
various causes of difficult deliveries, “it is because there is 
more than one infant/or .. .[it] has more limbs than is natural/ 
especially two heads as for example in this .xii. year in the 
County of Werdenberg/a baby was born with two heads/of 
which a figure is here drawn/....” Regarding the other two 
figures, he wrote, “...if the infant appears with both hands/ 
then the midwife should take hold of both shoulders.../and 
lift the child back again/And...extend the babies hands up 
next to its sides/and then take hold of the head/and help it 
out. Furthermore if the infant presents its behind/Then the 
midwife should put in her hand and lift the infant up/and lead 
it out by the feet. However where possible if she can shove 
the baby/so it comes with its head down/this would be much 
better....” Some of the plates are of high artistic merit and 
were copied by subsequent writers including Ambroise Pare 
(1549) and Jacob Rueff (1554).

This first edition of the Roszgarten was followed by two 
other undated editions, one printed by Henricus Gran of 
Hagenauf; and one by Arnst von Aich of Cologne, which 
have been dated 1515 and about 1518, respectively. The first 
Latin edition “De partu hominis ...” was published in 1532 
by Rosslin’s son (also named Eucharius) who succeeded his 
father as town physician of Frankfurt am Main. In accor
dance with the contemporary custom, he used the Greek 
form of his name, and styled himself “Rhodion” [Roesschen 
or Little Rose]. The first English edition “The Byrth of 
mankynde, otherwise named the womans booke” translated 
by Richard Jonas was published in London in 1540. Rosslin’s 
work became enormously popular, and went through over 
100 editions including translations. For nearly two centuries 
it served as the authoritative treatise on obstetrics throughout 
Europe. Probably no medical book in history has been so 
widely translated and distributed.

Eucharius Rosslin became apothecary of Freiburg in 
1493. In 1506, he was elected physician to the City of 
Frankfurt am Main, and in 1508 entered the service at the 
court of Katherine. In 1517 he returned to Frankfurt as the 
town physician and supervisor of midwives, serving in that 
post until his death in 1526.



Eucharius Rdsslin 25

311 ma 5» bttff f omc tn fcbwarcr mygltcbcr bar// 
tv ter cfcburt/btctmt crt^fftn foxrm /anciflc vn note 

befcbtcbt/tvtc ban ba von cfcmclbct tjT/ tn ♦ pvttf* 
flWc nacbcmanbcr/So mw£ man mcrcl?c |oltcb$ f* fete 
nacbM^^ben^abn

Figure of "Birth Chair" from Rosslin, 1513



26 The Fetus in Utero Including Twins and the Placenta

References

Garrison Morton 6138 incorrectly cites the Hagenau edition, which was 
dated by Benzing as 1515; Cutter & Viets, p 6, 178; Durling, 3893; 
Hellman 1; Norman, 33.

Aveling, J.H. Account of the Earliest English work on Midwifery and 
the Diseases of Women. Obstet J Gr Brit & Ireland 2:73-83, 1874.

Ballantyne, J.W. The “Byrth of Mankynde” (its author and editions). 
J. Obstet Gynaecol Brit Emp. 10:297-325, 1906.

Ballantyne, J.W. The “Byrth of Mankynde” (its contents) J Obstet 
Gynaecol Brit Emp 12:175-194, and 255-274, 1907.

Ballantyne, J.W. Further copies of Jonas’ and Raynalde’s “Birth of 
Mankynde” (with illustrations). J. Obstet Gynaecol Brit Emp. 
17:329-332, 1910.

Crummer, L. The copper plates in Raynalde and Germinus. Proc Roy 
Soc Med 20:53-56, 1927.

Ingerslev, E. Rosslin’s “Rosengarten”: Its relation to the past (the 
Muscio manuscripts and Soranos), particularly with regard to 
podalic version. J Obstet Gynaec Brit Emp 15:1-12, 73-92, 1909.

Ortolff von Bayerland. Buchlein der schwangem Frawen. [Augsburg, 
anonymous printer, circa 1495].

Pare’. A. Briefve collection de laadministration anatomique: avec la 
mainere de conjoindres les os... Paris, G. Cavellat, 1549 (GM 6140).

Power, Sir D’Arcy. The Birth of Mankind or the Woman’s Book. A 
Bibliographical Study. The Library 4th Ser 8:1-37, London, The 
Bibliographical Society. 1927.

Power, Sir D’Arcy. The Foundations of Medical History. Baltimore, 
Williams & Wilkins, 1931, pp 123-146.

Rosslin, E. Der swangern Frawen und Hebammen Roszgarten. 
[Hagenan], Heinrich Gran [1513 or 1515], (Hellman 2, 3).

Rosslin, E. Der swangern Frawen und Hebammen Roszgarten. [Colone, 
Arnt von Aich, circa 1518].

Rosslin, E. De partu hominis, et quae circa ipsum accident. Medici, 
Fran. Chri, Egen, Francofurti. Xix., Octobris, 1532.

Rosslin, E. The byrth of mankynde, translated out of the Latin into 
Englysshe...London, T.R., 1540. (Hellman 19).

Rosslin, E. The birth of mankynde, otherwyse named the womens booke. 
Newly set fourth, corrected and augmented...by Thomas Raynalde 
Phisitan. London, R. Jugge, 1565. (Hellman 21).

Rosslin, E. When midwifery became the male physician’s province. The 
sixteenth century handbook The Rose Garden for Pregnant Women and 
Midwives, Newly Englished. Translated from the German and with an 
introduction by Wendy Arons. Jefferson, NC, McFarland & Co., 1994.

Rueff, J. Ein schbn lustig Trostbiichle von den Empfengkhussen und 
Geburten der Mehschen...Tiguri, Apud Frosch [overum], 1554. 
(GM 6141).



Eucharius Rosslin 27

•ftofegarten ©er frawen
UfTtJoabcrbjFinb crfcbcynt 
V» fonipt mit vnnatiirlicbcr 
gcbnrt ntit bebc fiic|Jcn' vnb 
feintbicbcnb vnnbarnt/nw 
be ben bcincn binabgeflrccft 
(ale bife figttr anyctige i|l)fo 
foil bic bebafn bicarm vfi beb 
bee finbee/f cbictlicbc wyfen/ 
fitge vn fcbyK/initt falbc vii 
anbern binge bicglatntacbc/ 
2U|o bj btc benb vh arm bees 
finbcfl/ge)lrcc!ftbleibe neben 
bca finbs fcccc vnberfieb bm 
ab an bic bicfebcr beta D,tb 
barnacb fol ficin* von |fabt 
belffcn.TVoaberea ntoglicb 
wcr/bj bic bebant bic fiief? bed 
fiitbca fen ffrtflicbc "on ftibrw 
licbc vbcrficb wyfc/alfoby til 
tvebig in tn fttcr letb/bic folcn 
bea bin be» fiiefilin/gcfcbybat 
wiirbcc gc$i b muter nabdz 
vnb fan benptlin gege feiner 
nitircrriic?c/v.tb|icb gege be 
vjiganggcfliarrjt vnb geven 
bet/wer vylboifcr.

«]"TD»aberbf Finb erfebeint 
mit beybcn fitclfcn ■ vnb bate 
bic benb nit neben itn/v.ibcr// 
ficb binabgegrcc'.Jc/als obcit 
(UbC/ foabcr vbcrficb/

«bet btc 
hng femen mitt ben 
fHcflcn/$5olfic abet 
maUtbwnflct^ ante 
tcn/einsnacbbc an** 
been rffuren/m maf 
fen ale cbftabt*

”/s -

i, ■< Wf., 1 'nviP

<S® aber ber t wyling ei 
net Fomptmitbc baupt/ 
bet anber mitt bat fiictfi 
Sollabcrntalfi bic beb// 
antflcipanfcrc/bcmnccb 
ftensuerflebclffcit vnnb 
bj anber nit i?U|fcn-'Vn 
bas foil alfogcfcbcbcn/on 
qucBungltbcybcr.

Figures of the "Fetus in Utero" from Rosslin, 1513
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Andreas Vesalius

De humani corporis fabrica libri septum. Basel, loannis 
Oporini [Johannes Oporinus], 1543.

By basing his epic work De humani corporis fabrica... [The 
structure of the human body in seven books] on humans, rather 
than animals, Vesalius (1514-1564) revolutionized the under
standing of anatomy. This encyclopedic opus was a milestone 
in that its “books”, one for each major system (bones, muscles, 
arteries, spinal cord and nerves, abdomen, thorax, head and 
brain), were based on his own dissections and observations, 
Vesalius gave a more complete and accurate depiction of 
human anatomy than any of his predecessors.

The woodblock prints are the most famous anatomical 
illustrations of all time. Vesalius explained the dissections, 
and insisted that examination of the body must be performed 
by the physician himself, rather than by a diener or assistant. 
By undermining the religious-like reverence for authority in 
science, Vesalius prepared the way for independent observa
tions in anatomy and clinical medicine. Thus, the Fabrica is 
one of the most seminal volumes in the development of mod
ern medicine and science.

In Book 1, Vesalius accurately described the human pel
vis for the first time. He also demonstrated that it was impos
sible for the pelvic bones to separate during labor, as was 
commonly believed at that time. In Book V, he first carefully 
described the uterus, and confirmed Giacomo Berengario da 
Carpi’s (1460-1530) observation that it contained a single 
chamber rather than two uterine horns as in most mammals. 
Vesalius also described the insertion of the tubes, the liga
ments, and the vasculature. In this depiction of the human 
female genital tract, he clearly recognized the rich vascular 
supply of the uterus. Vesalius upheld the Galenic doctrine of 
anastomosis between maternal and fetal vessels. Also mis
takenly in this original edition, he illustrated the placenta as 
being zonary or girdle-like, as in the dog (see figure on mid
dle left). He corrected this, however, in the second edition 
(Vesalius 1555) (see figure on lower left). In his compen
dium on anatomy, Matteo Renaldo Colombo [Columbus] 
(ca. 1510-1559), a pupil of Vesalius and his successor as 
professor of the University of Padua, first used the term pla
centa (Colombo 1559).

The illustrated female organs of reproduction show the 
uterus as bifid and split longitudinally, from a parous woman 
who had been hanged. The legends may be translated: “A, A,

B, B—Sinuses of the fundus uteri. C, D—A line, somewhat 
like a suture, projecting slightly into the fundus uteri. E, E— 
The thickness of the inner and proper tunic of the fundus 
uteri. F, F—A portion of the inner fundus uteri; projecting 
downward, from its surface. G, G—Orifice of the fundus 
uteri. H, H—Second and external covering of the fundus uteri 
reflected from the peritoneum. I, I et cetera—By this we indi
cate the membranes on both sides which are reflected from 
the peritoneum and contain the uterus. K—The substance of 
the cervix uteri. L—A part of the neck of the bladder.” (The 
urethra is incorrectly shown opening into the vagina).

A native of Brussels, Vesalius was educated at Louvain, and 
studied medicine at Montpellier and Paris. He then returned to 
Louvain to teach anatomy, after which he served briefly as 
army surgeon to Charles V (1500-1558). Vesalius then became 
public prosector of anatomy at the University of Padua. When 
he published the Fabrica, he was 29 years old. The illustrations 
have been attributed to Titian’s pupils Jan Stephan van Calcar 
[Kalkar] (ca. 1499-ca. 1550) and Domenico Campagnola 
(1500-1564), although this is a subject of some debate. A sec
ond and more complete edition was published in 1555. As a 
consequence of this work, many of the erroneous doctrines of 
Galen [Claudius Galenus (130-200)] and medieval writers 
were overturned. This shattering of the ostensibly infallible 
truths of Galenic doctrine provoked bitter controversy.

In part as a consequence of publishing this volume, Vesalius 
abruptly left his post at Padua and became court physician to 
the Holy Roman Emperor Charles V (1500-1558, Emperor 
1519-1556), and later to his son, Phillip II (1527-1598; 
Monarch 1556-1598). Several years later, in 1564 Vesalius left 
for a trip to Jerusalem in the Holy Land. On the return voyage 
from this pilgrimage he died on the Greek island of Zakynthos. 
Lost for several centuries, the original woodblocks were dis
covered in the early 1930s in the basement of the medical 
library of the University of Munich. In collaboration with the 
New York Academy of Medicine, a special edition of these 
woodblock illustrations was published in 1934. A decade later, 
these woodblocks were destroyed during the fire bombing of 
Munich during the latter part of World War II (1939-1945).

As William Osler (1849-1919) observed, “The Fabrica... 
is the first modern work of a creator....to have completed 
before his 29th year of a task of this magnitude, at such a 
period when dissections were difficult to make and authority 
difficult to resist, is a feat to which the literary history of the 
profession offers no parallel...[The] Fabrica is one of the 
great books of the world” (Osler, 1929, p. 58).
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Figures from vesalius, 1543.
The top plate shows the female reproductive and urinary systems (Courtesy, U.S. National Library of Medicine). The middle plate, from 

the original edition shows the placenta as zonary (as in carnivores), but the bottom plate, from the second, 1555, edition, correctly 
shows the placenta as discoid
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Charles Estienne [Etienne; Carlos Stephanus]

De dissectione partium corporis humani libri tres... .Parisiis, 
Apud S. Colinaeum, 1545.

Estienne (ca. 1504-1564), a graduate of medicine of the 
University of Paris, and later lecturer in anatomy in the 
Faculty of Medicine, was son of Henri Estienne (ca. 1460- 
1520), founder of a prominent family of printers. He studied 
anatomy under Jacques Dubois-Sylvius (1478-1555), as did 
Andreas Vesalius (1514-1564). In his “Concerning dissec
tion of parts of the human body in three books”, many of the 
approximately 60 full-page woodcuts, superb examples of 
Mannerist art, are signed by the artist Jollat—Jean “Mercure” 
Jollat (fl. 1530-1545) (or with his sign of Mercury), and the 
surgeon artist Estienne de la Riviere (d. 1569). The figures of 
women are believed to have been derived from those of 
Giovanni Jacopo Caraglio (1505-1565) and prepared from 
drawings by Perino del Vaga (ca. 1500-1547) and by 
Giovanni Battista di Jacopo Rosso (known as Rosso 
Fiorentino or “11 Rosso”; ca. 1495-1540) (see Kellett 1955, 
1957).

Although Estienne commenced this work in about 1530 
with de la Riviere, because of a dispute over priority and 
authorship, and with a lawsuit brought by the latter against 
Estienne, its publication was delayed for a decade and a half. 
Thus, rather than having been published in 1539 as planned, 
it was eclipsed in 1543 by the Fabrica... of Vesalius, and 
was finally published 2 years later. Following the father’s 
death, his mother married Simon de Colines (ca. 1480-1546) 
who then ran the family business until 1526, when Charles’ 
brother Robert (ca. 1503-1559) assumed leadership. Colines 
then established his own printing house, and published this 
volume. The woodcuts are examples of the expressive style 
called early or Florentine Mannerism. As Choulant noted 
about the plates, which generally represent the whole body 
with a great many elaborations, “the rendering of the actual 
anatomic position is small and indistinct”.

Importantly, Estienne challenged and corrected many of 
the teachings of Galen (130-200). In the introduction he 
states that, “one should not believe in books on anatomy but 
far more in one’s own eyes”. Estienne also observed, “that of 
all things in the universe from which the power and the 
workmanship of God could be contemplated, the human 
body was the best so far....” Under Robert’s leadership, the 
family firm became printer for the King, Francis I (1494- 

1547). Then, because of his controversial religious publica
tions, being accused of “Protestantizing”, and attacks by 
opponents of the King, in 1550 Robert sought asylum in 
Geneva. Following Robert’s departure, Charles then headed 
the family press in Paris. Nonetheless, despite publishing 
seminal works in medicine, agriculture and other subjects 
(Estienne 1554, 1556), the business failed. Because of bank
ruptcy and heavy indebtedness, in 1561 Charles was incar
cerated in the debtor’s prison, le Chdtelet [small castle], 
where he died. Estienne’s son Henri (1531-1598) published 
a specialized lexicographical Greek-Latin diction-ary in 
which he defined a number of anatomical terms on which he 
had been working with his father before the latter’s death 
(Estienne 1564). This work had considerable influence on 
contemporary anatomical terminology.
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Figure from Estienne, 1545.
Shown in the figure are the female internal genitalia
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Jacob Rueff

Ein schon lustig Trostbiichle von dem Empfengknussen 
und Geburten der Menschen. Tiguri, Apud Frosch 
[overum], 1554.

Jacob Rueff [Riiff, Ruoff] (1500-1558), the city physician 
of Zurich, was responsible for instruction and examination 
of midwives of the Canton. He improved upon Rosslin’s 
manual of 1513, in part by stressing the importance of 
knowledge of the anatomy of the female pelvis and genata- 
lia and reproductive organs. His book for midwives and 
pregnant women in the German vernacular, “... a comfort
ing booklet of encouragement concerning the conception 
and birth of man, and its frequent accidents and hindrances, 
et cetera,” appeared the same year as the work in Latin, De 
conceptu et generatione... (Rueff 1554). The illustrations, 
many derived from Rosslin (1513) and Vesalius (1543), 
were the first in an obstetric book to be based on anatomic 
reality, rather than showing diagrammatic figures in a bottle 
or balloon.

In the Preface, Rueff dedicated the work “To all grave and 
modest matrons, especially to such as have to doe with 
women in that great danger of childe-birth, as also, to all 
young practitioners in Physick and Chirurgery, whom these 
matters may concerne...my labours I bequeath.... And 
whose helpe upon occasion of extreame necessity may be 
useful and good, both for mother, child, and midwife”. 
(Translation from The Expert Midwife (Rueff 1637)). The 
text comprised six sections, or “books”. The first deals with 
the physiology of impregnation and conception, and the 
development and nutrition of the fetus. The second describes 
and illustrates the uterus and the condition of the fetus within 
it, and includes a chapter of precepts for pregnant women. 
Book three discusses parturition, with rules and medica
ments for alleviating delay and difficult birth, and for the 
care of the mother and infant. Rueff portrayed the birth stool 
with drapery, rather than wooden boards, on the lower por
tion “So that the child will not be injured and so that... 
women assisting the midwife can insert their hands.” It 
includes a brief chapter on obstetric instruments, such as the 
speculum and both smooth and toothed forceps for extrac
tion of a dead fetus. Book four contains 15 short chapters, 
each of which describe the management of various forms of 
unusual presentations, and of twins. These are illustrated by 
traditional birth figures in which the fetuses are shown as 
grown children, although the artist has added more ana
tomic detail than that of earlier drawings. Rueff discussed 
cephalic version by combined external and internal version, 
and described manual delivery of the placenta. Book five 

discusses false conception, tumors of the uterus, abortion 
and its treatment, and the signs of conception. Book six out
lines some of the causes of sterility and describes the princi
pal diseases of the uterus, again offering prescriptions and 
appropriate remedies.

Rueff illustrated the concepts of Aristotle (384—322 BCE) 
regarding development. Shown in this volume are a) the 
intrauterine coagulum of semen and menstrual blood; b) this 
developing mass surrounded by the fetal membranes; c) the 
early brain, heart, and liver, shown by “three tiny white 
points, not unlike coagulated milk”; d) four major blood ves
sels branching from the heart; e) beginning outline of the 
cranium; f) major blood vessels outlining the fetal body; g) a 
near-term fetus. Rueff is stated to have besought the 
Burgomaster to present copies to all midwives and nurses in 
the Canton, and they were obliged to have an appropriate 
section read aloud “by a well-read woman,” if possible, dur
ing the first stage of labour at any confinement they attended.

Although Rueff believed strongly in astrologic influ
ences on pregnancy, particular in the development of mon
sters, his book, with Rosslin’s, had a great influence on 
improving obstetric care. Some of the illustrations depict 
contemporary ideas about embryology in mammals. Not 
only an outstanding obstetrician and surgeon, Rueff wrote 
on astronomy, history, drama, and poetry. Following Rueff’s 
death, the Frankfurt publisher Sigmund Feyerabend engaged 
the celebrated Swiss artist Jost Amman (1539-1591) to 
illustrate a second edition, published in 1580. The remark
able and dramatic Amman woodcuts, depict many different 
aspects of childbirth, from engaging the midwife, to actual 
delivery of the child, to husband and wife celebrating their 
good fortune. The section on monstrosities is illustrated by 
over 30 woodcuts. Two scenes show a pregnant noble
woman and a woman giving birth with the midwife in atten
dance. Shown here (next page) is the parturient on a birth 
tool. Two female attendants are helping to support her upper 
body, while a midwife performs the delivery. In the back
ground to the right an astrologer, using the positions of the 
stars and planets as his guide, foretells the child’s future. 
The right foreground illustrates the pitcher of warm water 
and tub for the infant’s bath. There also are 26 woodcuts of 
the uterus and developing foetus, five of obstetrical instru
ments, and three of abdominal organs. There are also 31 of 
human deformities and monsters. With Amman’s fine 
woodcuts, this is ranked as one of the most famous illus
trated medical works of the sixteenth century. The work was 
widely translated. In the first English edition The expert 
midwife..., the title page announces that the book had been 
“translated into English for the general good and benefit of 
this Nation” (Rueff 1637).
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Juan Valverde de Hamusco [Amusco]

Historia de la composition del cuerpo humano.. .Rome, 
Antonio Salamanca, y Antonio Lafrerij, 1556.

Valverde’s (ca. 1525-ca. 1587) work, the first great medical 
book in Spanish (although published in Rome), appropriated 
all but four of his 42 plates from the “Fabrica...” (1543) of 
Andreas Vesalius (1514-1564). Nonetheless, Valverde made 
many revisions to Vesalius’ text, and included several origi
nal descriptions.

Figure XXX is of a pregnant woman with her anterior 
abdominal wall opened to reveal her pregnant uterus (L), 
and was not copied from Vesalius. It also depicts the sur
face of the uterine surface of the placenta (XXXI and 
XXXII) as well as the isolated placenta and vasculature 
(XXXIII and XXXIIII). The Spanish artist Gaspar Becerra 
(1520-1570) and pupil of Michelangelo Buonarroti 

(1475-1564) is believed to have drawn the illustrations, 
and the French engraver Nicolas Beatrizet [Beautrizet] 
(1515-1565) is believed to have prepared the copper 
plates. The work is dedicated to Cardinal Archbishop Juan 
Alvarez de Toledo (1488-1557) who may have been its 
patron. Translations were made into Latin, Italian, and 
Dutch. Valverde, from the Kingdom of Leon in Palencia, 
Spain, studied anatomy in Padua under Matteo Realdo 
Colombo (1516-1559), and in Rome with Bartolomeo 
Eustachi (ca. 1510-1574).
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Geronimo Scipione Mercurio

La commare o riccoglitrice... Venettia, G.B. Ciotti, 1596.

With his “Instructions for the midwife,” Mercurio 
(ca. 1550-1615) published the first Italian manual for mid
wives and book on obstetrics. In part, its importance lies in 
Mercurio’s advocacy for Cesarean section in those cases of 
pelvic contraction with obstructed labor when the woman 
was still alive. This at a time when, because of the almost 
certain mortality, the operation was held in general disrepute. 
Here you see a description of “The reproductive tract of a 
Cesaeran, which is in a delicate position.”

The work is divided into three parts; the first dealing with 
natural labor and care of the mother and newborn; the second 
with abnormal presentations; and the third with diseases that 
complicate pregnancy and effect the newborn. For difficult 
births, Mercurio also illustrated the delivery of a woman in 
bed (right-hand figure), in what now is referred to as the 
[Gustav Adolf] Walcher (1856-1935) or “hanging legs” 
position (Walcher 1899). He also advocated that the midwife 
remove the placenta manually by inserting her hand between 
it and the uterus, with her finger tips manipulating, “much as 
does the butcher remove the skin from a dead animal.”

Born in Rome, Mercurio studied medicine at the 
Universities of Bologna and Padua prior to entering the 
Dominican monastery in Milano, where he became a monk 
and assumed the name Hieronymus. Finding little satisfac
tion in monastic life, Mercurio then left to become personal 
physician to a military officer, Girolamo da Lodrone (1526— 
1579). Following travels in France and Spain in 1571-1572, 
he returned to Italy to practice in Padua and Milano. During 
the last 15 years of his life Mercurio settled in Venice, living 
within a monastery and engaging in the practice of medicine 
and obstetrics.
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Severin Pineau

Opusculum physiologum & anatomicum in duos libellos dis
tinctum. In quibus primum. De integritatis et corruptionis 
virginum notis... Parisiis, Steph. Prevosteau, 1597.

In his treatise on the anatomical signs of virginity (and man
ner in which to lose it), Pineau (ca. 1550-1619) wrote on 
embryology and obstetrics. The illustration on the left shows 
12 day old embryos with a placenta, the latter greatly exag
gerated in size. The figure on the right shows fetuses later in 
gestation, but again with a greatly exaggerated placenta. 
Additional illustrations show fetuses at several stages of ges
tation and a fetal skeleton. Because of Pineau’s frank discus
sion of virginity, the plates were removed from many copies 
of this work, or the entire volume was confiscated. In his 
History of Embryology, Joseph Needham (1900-1995) casti
gated Pineau’s illustrations as being “almost ludicrous” 
(Needham 1934, p. 95).

In this pre-Harveian era of understanding the true function 
of the heart and circulation of blood, the common concept of 
the heart, blood vessels, and their contents was that of Galen 
(Claudius Galenus, 130-200). Pineau also became involved 
in the controversy regarding the function of the heart and its 
septum separating the two ventricles. Pineau’s work also is 
noteworthy, for in an edition published several decades later 
was included the “fine observation” of Pierre Gassendi 
(1592-1655), a theologian, philosopher, and mathematician 
on the vestigial foramen ovale (an oval opening between the 
right and left atria of the fetal heart which normally closes 
shortly after birth) in the adult heart. Rather than being a dis
covery of Gassendi himself, his report described an anatomic 
dissection he had witnessed 8 years previously in the ana
tomical amphitheater at Aix, where he was a professor of 
philosophy. In this exhibition, the demonstrator apparently 
forced a probe through the septum from the right to the left 
side of the heart, without actually puncturing it (Gassendi 
1639). At this time it was believed that blood passed from the 
right to left ventricle through pores in the septum. Thus, this 
erroneous observation disputed the definitive studies of

William Harvey (1578-1657) at least a decade earlier that 
had established definitively the circulation of blood, the true 
role of the heart as a pump, and the lack of communication 
between the two sides of the heart (Harvey 1628).

Pineau, a native of Chartres, became a prominent surgeon 
and acchoucheur in Paris, and was appointed surgeon to 
King Louis XIII (1601-1643; King 1610-1643). He also 
was an accomplished lithotomist, and wrote on the removal 
of calculi from the urinary bladder (Pineau 1610).
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Additional Author(s) of Significance 
in the Sixteenth Century

Giulio Cesare Aranzi [Aranzio; Arantius]

De humano foetu libellus... Bononiae, J. Rubrii, 1564.

Aranzi (1530-1589) first wrote on the independence of the 
maternal and fetal circulations in the placenta, the experi
mental verification of which was made by John (1728-1793) 
and William Hunter (1718-1783) (see Hunter 1774). He also 
described the vascular shunts in the fetal circulation, e.g., the 
ductus arteriosus (between the left pulmonary artery and the 
descending aorta), and the ductus venosus or canal of Arantii 
(connecting the umbilical vein and the inferior vena cava and 
right atrium of the heart). He also discovered the corpora 
[bodies] Arantii, the nodules on the aortic valves of the heart. 
In addition, he maintained that during the progress of labor, 
the thickness of the upper portion (fundus) of the uterine 
wall increases, rather than decreases.

A graduate of the University of Bologna (1556), Aranzi 
became professor of both anatomy and surgery at that 
institution. In the 1587 third edition of De humano foetu... 
he gave the first description of a deformed pelvis. He also 
described the elevator muscle of the upper eyelid. In the 
brain, he first described the pedes hippocampus [sea horse; 
in fact he named that organ], the fourth ventricle, and the 
cerebellar cistern. Importantly, Aranzi pioneered the field 
of rhinoplastic surgery. Because he did not publish how
ever, this is credited to his colleague at Bologna, Gaspar 
Tagliacozzi (1545-1599), who detailed many aspects of 
the procedure, including theoretical considerations, 
instrumentation, progressive steps, and postoperative care 
(Tagliacozzi 1597).
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Francois Rousset

Traitte nouveau de I'hysterotomotokie, ou enfantement cae- 
sarien. Paris, Denys du Vai, 1581.

Rousset [Roussetus; Rossetus] (ca. 1530-ca. 1603), a sur
geon at the University of Paris, in his “New treatise on open
ing the uterus and cesarean childbirth” recorded 15 cesarean 
sections with survival of the mother, performed by different 
individuals, during the preceding 80 years. Thus in this work, 
he first used the term “cesarean”, and argued against the idea 
that this constituted the most dangerous operation in surgery. 
Rousset recommended the operation in those instances in 
which the fetus was dead and might present a focus of infec
tion within the uterus. He also advocated this procedure in 
cases of uterine or tubal rupture when the fetus, within the 
peritoneal cavity, might give rise to abscess formation. He 
also recorded that pregnancy could follow the cesarean oper
ation, as illustrated in the case of a woman upon whom the 
procedure had been performed six times. It is questioned 
whether Rousset himself ever performed the operation, and 
many of the case reports would appear to be anecdotal.
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The Seventeenth Century

This century saw major advances in philosophy and science, 
including mathematics, physics, chemistry, and biology, and 
the introduction of the experimental method. Perhaps no 
other century can equal its strides in the realm of knowledge, 
and it has been characterized as giving rise to the scientific 
revolution. In part, this resulted from centralized political 
authority and the influence of the royal courts, the Stuart 
Court in Britain, and the baroque court societies of Prussia, 
Denmark, and Italy - this through bonds forged by dynastic 
marriages, diplomacy, aristocratic tourism, and intense com
petition for cultural prestige. Also contributing to the flour
ishing of science were the skeptical attitudes towards 
authority. The resulting networks facilitated the movement of 
natural philosophers from one court to another. This resulting 
spread of ideas, information, and cultural fashions included 
natural philosophy. Perhaps surprisingly, for the most part 
the most prominent scientists and seminal thinkers were 
without university affiliation. Rather, through their work in 
scientific affiliations such as the Royal Society of London, 
the Academia dei Lincei of Rome, the Collegium Naturae 
Curiosarum ... in Germany, and other national societies, 
experimental science flourished, and laboratory based exper
iments became the valid means of scientific study. The simul
taneous growth of overseas empires led to important contacts 
with Asia and the Americas, allowing some courts to gather 
observations and natural specimens on a global scale. The 
century also served as a canvas depicting war, conflagration, 
intolerance, and misery. With revolution and reform, the 
“state” and “nation,” emerged as changing concepts.

Culturally and socially, political authority became more 
centralized and armies grew in size and force. The Dutch East 
India Company was founded (1602); James VI of Scotland 
united the crowns of Scotland and England (1603); the 
London Company established the Jamestown Settlement in 
North America (1607) which lead to the British colonization 
of the Americas. James I (1566-1625) the first Stuart King of 
England (1603-1625), as James VI King of Scotland (1567— 
1625) supported publication of the scholarly translation, 
King James Bible (1611). A series of religious conflicts that 
involved Protestant and Catholic rivalries and German consti
tutional issues, the savage “Thirty Years’ War” (1618-1648), 
devastated Central Europe and left men weary, cautious, and 
skeptical. In 1609 Henry Hudson (ca. 1565-1611) anchored 
the “Half Moon” in New York Bay, and on Massachusetts 
Bay, in 1620 the Pilgrims established the Plymouth Colony 
(and towards the end of the century in 1691 united with other 
New England colonies to form the Massachusetts Bay 
Colony). Shortly thereafter, New Amsterdam was founded by 
the Dutch West India Company (1625); Portugal regained its 
independence from Spain (1640), thus ending the Iberian 

Union. Following the English Revolution of 1660, with the 
overthrow of Oliver Cromwell (1599-1658) and the Puritan 
government, the Commonwealth of England was restored 
with Charles II (1630-1685), the monarch, with the 
Restoration lasting until the end of the century. In 1664 
British troops captured New Amsterdam, naming it New York. 
Two years later (1666), a year following the Great Plague 
(1665), the Great Fire almost annihilated London. The French 
explorer Robert Cavalier [Sieur de La Salle] (1643-1687) 
sailed the length of the Mississippi River and claimed 
Louisiana for France (1682); and the Salem witch trials 
(1692) racked Massachusetts. The century also witnessed the 
writings of Miguel de Cervantes Saavedra (1547-1616), John 
Donne (1572-1631), Sir Thomas Browne (1605-1682), John 
Milton (1608-1674), Moliere [Jean Baptiste Poquelin] 
(1622-1673), and John Bunyan (1628-1688).

In science, the English philosopher and politician 
Francis Bacon (1561-1626) founded the modern scientific 
tradition with his formulation of the idea of planned and 
controlled experiment, what soon thereafter was called 
the “scientific method.” A leader in this scientific revolu
tion, the French philosopher and mathematician Rene 
Descartes (1596-1650) invented algebraic notation and 
Cartesian coordinates that enable one to give algebraic 
equations for geometrical figures. Several philosophies 
competed for attention, including the traditional 
Aristotelianism of the Scholastics, the still influential 
Neoplatonism of the Renaissance, and the “new” Cartesian 
mechanistic system. By a series of hypothesis-driven 
experiments, in his De motu cordis... (1628) the English 
physician-physiologist William Harvey (1578-1657) cor
rectly described the function of the heart, with circulation 
of the blood. Marcello Malpighi (1628-1694) demon
strated capillaries, the presence of which made possible a 
more valid understanding of the manner in which blood 
circulates. Following his improvements in design of the 
refracting telescope, Galileo Galilei (1564-1642) per
formed his fundamental observations in astronomy (dis
covering four of the moons of Jupiter as well as observing 
the transit of Venus across the sun) that gave validity to a 
Copernican heliocentric solar system. In addition, he per
formed fundamental experiments and mathematical anal
ysis in physics. The Dutch physicist and astronomer 
Christian Huygens (1629-1695) influenced greatly the 
development of science both in Europe and in England, 
with establishment of Anglo-Dutch intellectual networks. 
The English polymath Isaac Newton (1642-1727) 
described the theory of universal gravitation, terrestrial 
mechanics, a theory of color and light, invented the 
reflecting telescope, and, independently, along with the 
mathematician Gottfried Wilhelm Leibnitz (1646-1716), 
invented the calculus. In addition, Leibnitz with the
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Portuguese-Jewish philosopher Benedict (Baruch) de 
Spinoza (1632-1677), whose parents had moved to the 
Netherlands to escape the Inquisition, contributed to phil
osophical religious thought. In 1660, the Royal Society of 
London was founded for “the Improvement of Natural 
Knowledge.”

The later part of the century saw the rise of neoclassi
cism, the revival of classical aesthetics in art and literature. 
In art, Rembrandt Harmenszoon van Rijn (1606-1669), 
Giovanni Lorenzo Bernini (1598-1680), and many others 
were dominant forces of influence. It was during the sev
enteenth century that etching became the preferred medium 
of innovative printmakers, and engraving came to be used 
for book illustration. As the science of anatomy advanced 
with the accumulation of material and its interpretation, 
the center of biological and medical research shifted from 
Italy to the north—Holland, France, Germany, and 

England. This period saw the invention of the microscope, 
and its refinement by Antonj van Leeuwenhoek (1632- 
1723) and others, which opened new vistas for anatomical 
study at the cellular level. Sophisticated injection tech
niques developed by Frederik Ruysch (1638-1731) and 
others, demonstrated the presence of blood vessels in 
essentially all tissues and organs of the body, that allowed 
detailed study of vascular relationships, and other struc
tures. With improved methods of preservation, the estab
lishment of private Wunderkammern [cabinet of curiosities] 
with necroscopy collections, as well as public anatomical 
museums, flourished. Such collections contributed much 
to the spread of knowledge. Beyond serving as theaters of 
the rare, bizarre, and marvelous, natural philosophers 
believed that by classifying and comprehending nature 
they might glimpse the mind of the creator, and his ingenu
ity and goodness.
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Girolamo Fabrizio [Hieronymi Fabrici; 
Fabricius ab Aquapendente]

De formato foetu. Venetiis. per Franciscum Bolzettam 1600 
(Colophon, Laurentius Pasquatus, 1604).

In his magnificently illustrated embryological atlas, De 
formato foetu [The formed fetus], Fabricius (ca. 1533-1619) 
presented more accurately than anyone before, and for 
long thereafter, the relation of the fetus to the umbilical 
vessels, fetal membranes, placenta, and the uterus (see 
Tabulae VII, pg.). Fabricius also described several struc
tures of the fetal circulatory system, including the right 
and left atria, foramen ovale, ductus arteriosus, vena cava, 
and pulmonary vein. This work contains 34 plates which 
illustrate, in some instances for the first time, various 
aspects of the anatomy of the uterus and fetus in human 
and in other species, including: dog, sheep, cow, horse, 
pig, rat, mouse, and shark (see Tabulae XV, pg.). The last 
plate depicts the development of serpents. Fabricius was 
the first to study and to illustrate the decidua of the human 
uterus, and the uterine crypts in animals, the latter which 
he interpreted as the open ends of uterine vessels. Because 
Fabricius mistook the cotyledon crypts of the sheep pla
centa as the opening of blood vessels, which match equiva
lent openings in the uterine caruncles, he concluded that 
there must be continuity between the maternal and fetal 
circulations, and that somehow the fetal vessels were 
“plugged into” those of the mother. He attacked Aranzi for 
questioning the Galenic doctrine regarding the confluent 
fetal and maternal vascular channels.

In the accompanying illustration, Tabulae III, Fig. VI, 
is shown the near-term fetus attached by umbilical cord 
(B) to the placenta (A), swimming in amniotic fluid (C). 
Also depicted are the fourfolds of uterine wall (D), neck 
of the uterus/cervix (E), and opened vagina (F). Figure 
VII in the lower right corner shows, within the opened 
uterine wall (C), the posterior aspect of a near-term fetus 
in cephalic (A) presentation awaiting delivery. The artist 
is unknown.

A student of philosophy, a primary purpose of 
Fabricius’ studies of fetal development were written in 
conjunction with his anatomical works that were pub
lished later. This was in an attempt to understand more 
completely the function of various organs and other struc
tures. A teleologist, he interpreted natural design in terms 
of utility. Fabricius’ first embryological treatise, De 
instrumentis seminis [the implements of insemination], 
was never published. Later, he published his De forma
tione ovi et pulli... [the formation of the egg and chick], 
addressed the nature and properties of the seed and the 
generation and formation of the fetus (see Fabrizio 1621). 

Because of their narrative nature, these works are believed 
to have been prepared from his classroom lectures. Joseph 
Needham (1900-1995) observed that although Fabricius 
compounded many errors in regards to development, his 
illustrations were “beautiful and accurate” (Needham 
1934, p. 90).

A graduate of the University of Padua (circa 1559) and stu
dent of Gabriele Falloppio (1523-1562), following Falloppio’s 
death Fabricius was appointed supraordinario [Professor] of 
Anatomy and later of Surgery, at that institution. In one of his 
other works, De venarum ostiolis [On the doorkeepers of the 
veins] (1603), he first accurately described the valves of the 
veins. Because of his Galenic concepts of function, Fabricius 
mistakenly believed these valves retailed the flow of blood from 
the right side of the heart to the tissues to facilitate nutrient 
absorption. Appreciation of the true function of valves of the 
veins played a key role in his student William Harvey’s (1578— 
1657) development of the idea of the circulation of the blood. 
Fabricius also published a number of other works (see Zanobio 
1971). He had planned to compile these into a monumental 
Totius animalis fabricae theatrum [exhibition of the entire struc
ture of animals], which he did not live to complete. A distin
guished consultant, he cared for many notables. For his services, 
he was made a Knight of St. Marks by the Republic of Venice.
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Tab III from Fabrizio, 1604
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Tabulae VII, Figure XVI shows the fetal surface of the human placental with the umbilical cord (B), 
and fetal liver (C), umbilical vein (I) and portal vein (H)
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Tabulae XV shows the entire sheep reproductive tract (Fig. XXXII) as well as the placenta with its 
cotyledons, each of which is well supplied with blood vessels (Fig. XXXI)
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Albertus Magnus [Albert von Bollstadt]

Daraus man alle Heimligkeit dess Weiblichen Geschlechts, 
erkennen kan, dessgleichen von ihrer Geburt/sampt man- 
cherley Artzney der Krauter/aufvon tugent der edlen Gestein 
vnd der Thier/mit sampt einem bewehrten Regiment fur das 
bose ding. Jtzundt [sic] abert auffs neuw gebessert.... 
Franckfurt am Mayn [durch Matthis Becker/in verlegung 
Gottfried Tampacks], 1608.

Albert von Bollstadt, “Saint Albert the Great” (ca. 1193- 
1280), included in the present work essays on the diseases of 
women, obstetrics and pediatrics; plants and herbs; animals, 
mineralogy, semi-precious stones, and a regimen of health. 
The title is printed in red and black with a large vignette of 
Adam and Eve, a vignette on the colophon, and numerous 
woodcuts in the text. These include an obstetrical chair, a 
delivery, the fetus including twins, plants, birds, and so forth. 
In this plate, the seated woman displays her abdominal cav
ity, including organs of reproduction with mulberry-like ova
ries and a fetus in utero. The figure modeled after that of the 
Fabrica... of Andreas Vesalius (1514-1564) (Vesalius 1543), 
is essentially a copy of that seen in Jacob Rueff (1500-1558) 
(Rueff 1554), except that the fetus is slightly larger and the 
lounge chair is carved in a more elaborate manner. Albertus 
Magnus was one of the first after Aristotle to study embryol
ogy by opening incubated chicken eggs at various intervals 
of time, following embryonic development from the pulsitile 
red speck that was to develop into the heart, until the time of 
hatching. He also studied the development of insects, fish, 
and mammals.

Believed to be one of the most learned scholars of the 
thirteenth century, Albertus Magnus was of noble birth 
being eldest son of the Count of Bollstadt. He studied at the 
University of Padua, following which he became a 
Dominican friar. Albertus taught in Germany and Paris, 
becoming prior Provincial (1254-1257) of the German 
Dominicans of his order. He was an ardent naturalist and 
student of all the sciences. An encyclopedic writer, Albertus 
wrote on many aspects of learning, including theology, phi

losophy, ethics, logic, and science (including anthropology, 
psychology, minerals, plants, and animals). His work on 
mineralogy includes descriptions of numerous chemical 
substances, details of 95 precious stones or minerals, and 
many other particulars. The “Universal Doctor”, he played 
an important role in rediscovering the works of Aristotle 
(384-322 BCE) and Greek science. In this regard, he com
bined elements of Aristotelianism, Neo-Platonism, and 
Christian, Muslim, and Jewish theology, into a great philo
sophical system. In this work, which occupied the last 
decade of his life, his chief aim was to reconcile Aristotelian 
thinking with Christian theology (1476, 1478), thus forging 
a “unified field theory” of Christian thought. For the history 
of modern science, his importance stems from his role in 
rediscovering the writings of Aristotle and introducing 
Greek and Arabic science into the universities.

Among the works attributed to Albertus, many were 
undoubtedly spurious. For instance, among these is De 
secretis mulierum [on the secrets of women]. Not only is 
this not likely to be a genuine work of his, because of the 
suggestiveness of the title and with its contents on gynecol
ogy and generation it was placed on the Index Expurgatorius, 
the catalogue of books from which passages regarded as 
against faith or morals must be removed before they could 
be read by those of the Roman Catholic faith. Nonetheless, 
the work was quite popular with nearly 50 editions being 
published. Several treatises on magic and the occult also 
were ascribed to him.

In his Summa de eucharistide [Above the Eucharist] (1474) 
Albertus reaffirmed the importance of Holy Communion as a 
sacrament commemorating the actions of Jesus Christ at the 
Last Supper. Considered a saint, he was beatified, one of the 
Blessed, in 1622. In 1931, he was canonized and proclaimed 
a Doctor of the Church, and in 1941 declared to be patron 
saint of the natural sciences. Among his pupils was the 
Dominican theologian and philosopher Thomas Aquinas 
(1225-1274). Two major compilations of Albertus’ works 
were printed in France, one in 1651, the other in 1890-1899. 
Publication of another major compendium commenced in 
Germany in 1951.
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Johann Remmelin

Catoptrum microcosmicum, suis aere incisis visionibus 
splendens, cum historia, & pinace, de novo prodit... 
Augustae Vindelicorum, Davidis Francki, 1619.

In the sixteenth and seventeenth centuries, several anatomical 
works were published in which human body structure was 
illustrated with the use of superimposed flap overlays. This 
idea did not originate with anatomists, but had been developed 
for much earlier treatises on astrology, astronomy, and cos
mography. An elegant volume using this method was the 
“microscopic mirror” of Remmelin (1583-1632) which pres
ents the classical idea of man as a microcosm of the universe. 
An abbreviated version of Remmelin’s work (the three plates 
with minimal text) first appeared 6 years previously, but with
out attribution to the author. Subsequently, a number of other 
editions were published including translations into English, 
Dutch, and German.

Eight separate visions [plates], which after being cut, were 
pasted together to form three large plates. The first of these 
show the bodies of a man and woman, together with the trunk 
of a pregnant woman. The second plate is that of a male body, 
while the third is of a female. Each plate confined several 
‘flaps’ that when lifted illustrated the next layer below. This 
figure (illustrated) shows the three layers (two flaps) depict
ing the female reproductive system (images downloaded from 
the Hardin Library, University of Iowa; http://sdrc.lib.uiowa. 
edu/exhibits/imaging/remmelin/sub_plate3.htm).

Remmelin is believed to have drawn the figures, which were 
engraved by Lucas Kilian (1579-1637) of Augsburg. Johann 
Ludwig Choulant (1791-1861) states that the value of the illus
trations “in very slight and even as a whole, they represent the 
clumsiest study of anatomy” (Choulant 1920, p 232). In con
trast, Leroy Crummer (1872-1934) credits Remmelin with pro
ducing "the most carefully planned and executed” work of this 

type. He also provided a survey of the various editions (Crummer 
1932, pp 136-139). Walton Brooks McDaniel II (1897-1975) 
has provided a useful analysis of some questions regarding pub
lication of the earliest editions (McDaniel 1938). In addition to 
the figures, each plate includes explanatory material and alle
gorical figures. Apparently the volume was intended for lay per
sons to teach moral precepts, in addition illustrating some 
anatomical detail. Remmelin served as town physician at his 
birthplace, Ulm on the Danube, and later in Augsburg where he 
also helped to fight the Black Death (bubonic plague).
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Adriaan van de Spieghel [Spigelius]

De formato foetu liber singularis, anaeis figuris exornatus. 
Epistolae duae anatomicae.... Studio Liberalis Cremae. 
Patavii, Apud lo Bap de Martinis & Livium Pasquatu, 1626.

During the seventeenth century, anatomic dissection reached 
a high state of competence. Concomitantly, a new technol
ogy, the use of copper plate engravings replaced wood 
blocks, allowing illustration to mark a new epoch of aesthetic 
sensibility. One of the most exquisite of the anatomic atlases 
published in that time, and the most striking illustrations in 
the history of anatomy, was that attributed to van der Spieghel 
[Spigelius] (1578-1625). In 1616, the Venetian Senate 
appointed Spieglius to succeed the recently deceased Giulio 
Casserio [Casserius] (1561-1616) as professor of Anatomy 
and Surgery at the University of Padua. Casserius had super
vised the execution of superb Carreggio-like plates for a 
work he planned to publish, the Theatrum anatomicum. The 
artist is believed to have been Odoardo Fialetti (1573-1638), 
a pupil of Titian [Tiziano Vecelli (1477-1576)] and the 
engraver Francesco Valesio (ca. 1560-1648). Spigelius had 
written a treatise on the pregnant uterus, placenta, and infant. 
After the deaths of both Casserius and Spigelius, both of 
whom had studied under Girolamo Fabrizio [Fabricius ab 
Aquapendente] (ca. 1533-1619) in Padua, the Polish pupil or 
German physician Daniel Rindfleisch [Bucreitus] (ca 1570- 
1631) carried out his promise to Spigelius to publish his unil
lustrated treatise on anatomy, enlisting the help of Spieglius’ 
son-in-law Liberalis Crema (fl. 1626) who had acquired a 
number of Casserius’ plates from the latter’s grandson. Thus, 
at his own expense Crema published with Bucreitus the De 
formato foetu..., which consisted of the text by Spiegelius 
and plates by Casserius.

The nine plates deal with the pregnant uterus, placenta, 
and the child, and are among Casserius’ most beautiful 
engravings. Four depict full-length female figures against a 
landscape background, showing the gravid uterus and fetus 
in utero. Plate IIII illustrates a near-term pregnant nude, 
showing off her perfectly formed female infant (G) with pla
centa and umbilical vessels (D, E, F), chorion (A) and 
amnion (B) membranes, and opened uterine wall (C). Two 
plates show the uterine interior with placenta (Tab. V, next 
page), one shows the placenta itself (Tab. VI, next page) and 
three plates illustrate infants and their organs (e.g., Tab. VII). 
“The illustrations for this ambitious project marked a signifi
cant departure from the Vesalian prototype that had 
dominated illustrated anatomical texts throughout Europe 
during the last half of the sixteenth century. Its illustrations 
were innovative and inventive, but they had little influence 
on subsequent publications” (Cazort et al. 1996, p. 167).

At the time of donating his collection of books to the 
Boston Medical Library, Oliver Wendell Holmes (1809- 
1894) Professor of Anatomy at the Harvard Medical School 
observed regarding these ‘eviscerated beauties’ “The fig
ures. .. will always attract attention, for the grace and beauty 
of the females who display their viscera as if they were jew
els and laces. These are not likely to be overlooked by the 
lovers of undisguised nature and naked truth.” (Holmes 
1889). Several decades earlier, Holmes had penned a poem 
that was published only long after his death; it read,

So the stout fetus, kicking and alive, 
Leaps from the fundus for his final dive.
Tired of the prison where his legs were curled,
He pants, like Rasselas, for a wider world.
No more to him their wonted joys afford
The fringed placenta and the knotted Cord. 
(Holmes, 1838? see note in References)

In his Foreword to a volume on The Physiology of the 
Newborn Infant (Smith 1945), Frederick Carpenter Irving 
(1883-1957), Harvard professor of obstetrics, included this 
poem in his essay, noting, “... never in the later life of man 
do such climatic changes occur in so short a time. The onset 
of puberty is gradual, the period of senescence consumes 
many years, even death itself for some may be a lingering 
event; a few seconds, however, suffice for the first breath, the 
adequate expansion of the lungs, and the adjustment of the 
circulation to pulmonary respiration.... Above all [obstetri
cians and pediatricians] should recognize that the newborn 
infant presents certain problems of its own and that it is not 
merely a very young baby” (Smith 1945, p vii).

Spigelius was the first to commence his work by describ
ing the external female genitals (previously all such works 
had begun with the description of the uterus). He first 
observed the occurrence of milk in female breasts at birth, 
denied the presence of nerves in the umbilical cord, and 
argued against the idea that meconium in its intestines implied 
that the fetus ate in utero. Spigelius believed that maternal 
blood flows directly from the uterine vessels into the ends of 
the umbilical vein, thus rejecting Giulio Cesare Aranzio’s 
(1530-1589) view. However, he correctly stated that the 
umbilical arteries terminate in the placenta. He also held that 
an important function of the placenta was to prevent more 
than minimal blood loss at the time of delivery, as would be 
the case if the two circulatins were joined by large vessels.

Spigelius, a native of Brussels, studied medicine at the 
universities of Louvain, Leiden, and Padua. After a short 
period of traveling and working in Belgium, Germany, and 
Moravia, he settled in Padua. He improved upon anatomical 
terminology, and his name is eponymized in the Spieglian 
lobe (caudate lobe) of the liver and van der Spieghel’s line 
(the linea semilunaris). He also published the first extensive 
account of malaria (1624).
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Jean Claude De La Courvee

De nutritione foetus in utero paradoxa. Dantisci [Danzig], 
Sumpt Georgii Forsten, 1655.

In his studies, De La Courvee (1615-1664), one of the first 
adherents to William Harvey’s De Generatione...(1651), 
gave considerable insight into the role of the placenta in 
fetal nutrition. Although supporting William Harvey’s 
views on embryogenesis he held that the fetus breathes in 
utero and in addition that the placenta serves as a lung for 
the fetus. Incorrectly, he also taught that the fetus is nour
ished by the amniotic fluid. He also believed the placenta to 
be only loosely connected to the uterine wall, rather than 
being tightly united with it. Contemporary seventeenth 
century views on the source of fetal nutrition included the 
menstrual blood, amniotic fluid, which the fetus either 
drank or passed through pores in its skin, drinking uterine 
milk, or via the blood of the umbilical cord.

The allegorical title page of this work depicts two cheru- 
bims announcing the arrival of an infant with two suns shin
ing, on a fanciful cart with the insignia ubicunque 
[wheresoever, anywhere] that is pulled by two doves. In the 
lower left hand comer is depicted a seated fetus draped in a 
uterus and fetal membranes, with the words qui quasi flos 

egreditur [he who comes forth as it were blooming in fresh
ness]. An opened volume in the lower right hand gives De La 
Courvee’s name as author, with the privilege of Regina 
Polonia et Sueciae medico [The Queen (or Princess) of 
Poland and her physician].

De La Courvee also believed that the fetus plays an active 
role in effecting its own delivery during the process of partu
rition. Although first suggested by Severin Pineau (1592), 
De La Courvee reported a case of symphysiotomy on a 
woman who had died during labor (p. 245).

De La Courvee studied medicine in Paris, and then 
practiced in Agenteuil in northern France. After serving as 
a physician to Queen Christina (1626-1689) of Sweden, 
he settled in Poland, where he published this volume on 
fetal nutrition.
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Hendrik van Roonhuyse [Roonhuyze, 
Roon-Huyse]

Heel-konstige aanmerkkingert betreffende de gebreeken der 
vrouwen. Amsterdam, weduwe van Theunis Jacobsz, 1663.

In his “historical and surgical observations”, van Roonhuyze 
(1625-1672), municipal surgeon of Amsterdam, is consid
ered to have written the first textbook of operative gynecol
ogy. The plate illustrates a near-term pregnant woman 
displaying her opened abdominal wall (A, A) with uterus 
(F), exteriorized fetus, placenta (D), umbilical cord (E, E), 
intestines (B, B), and urinary bladder (G). Also shown are 
plates of van Roonhuyze’s vertical curvilinear incision for 
Caesarean section through the left rectus muscle (p. 48, next 
page), and the sutured abdominal wall (p. 62, next page). 
(Note the incision sites on opposite sides of the midline). 
While admitting that the procedure was dangerous (it was 
outlawed in Paris at that time) he reported several successful

cases, and stated that occasions arise when “there was no 
other means... to save the fruit and the mother”.

van Roonhuyze, a graduate of the University of 
Amsterdam, apparently was the first to propose a rational 
operation for vesico-vaginal fistula, which he visualized with 
the aid of a speculum vaginae. He described the technique of 
carefully dissecting the urinary bladder free from the vaginal 
wall, and fastening the fistula edges together with quills 
which he tied together with silk threads. He did not record 
any successful cases, however, van Roonhuyze also wrote on 
vaginal prolapse, imperforate hymen, vaginal stenosis, and 
illustrated other operations and instruments that he employed. 
He also included a chapter on the surgical repair of harelip in 
young children (1673), and a work on the gout (1676). It is 
believed that in about 1663 while in The Netherlands, Hugh 
Chamberlen, the Elder (1630-ca. 1720) sold a portion of the 
one blade “lever” of the, until then, secret midwifery forceps, 
to Rogier van Roonhuyse (ca. 1650-1709) son of Hendrick 
(see Herbiniaux, 1782; Radcliffe, 1947).
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Francois Mauriceau

Des maladies des femmes grosses et accouchees. Avec la 
bonne et veritable methode de les bien aider en leurs 
accouchemens nature Is, ... Paris, Chez Jean Henault et al...., 
Imprimeries de Charles Coignara, 1668.

Alleged to be the most outstanding textbook of the mid
seventeenth century, was that of the chirurgien accoucheur, 
Mauriceau (1637-1709), Des maladies des femmes ... [The dis
eases of pregnant women and in child bed]. This work helped 
to establish obstetrics as a separate specialty and science, and 
through its various translations, exercised a dominant influence 
in latter seventeenth and early eighteenth century obstetrical 
practice throughout Europe. The text includes 30 copper plate 
engravings of birth figures and obstetric instruments.

Perhaps the first obstetric text in the modern sense, it 
treats the subject with logical order, clarity, and erudition. Its 
lengthy subtitle recommends it as useful for surgeons and 
necessary for midwives. Much of the work was a synthesis of 
prior teachings. In the preface, Mauriceau advised the read
ers, “The doctrine of books, which is one of the most whole
some effectual remedies we have to chase away ignorance, is 
wholly useless to men’s wits, when not disposed to receive 
it.” Although Mauriceau recommended the reading of other 
“learned” authors, he cautioned, “...the most part of them, 
having never practiced the art they under undertake to teach, 
resemble ... those geographers, who give us the description 
of many countries which they never have seen.”

Following the introduction which describes anatomic land
marks, the work is divided into three sections which deal with 
diseases and abnormalities from conception to the end of preg
nancy, and normal childbirth. In addition are chapters on the 
care of the mother and newborn infant, including the choice of a 
suitable wet nurse. Mauriceau devoted an entire chapter to the 
hygiene of pregnancy, beginning: “The pregnant women is like 
a ship upon a stormy sea full of white-caps, and the good pilot 
who is in charge must guide her with prudence if he is to avoid 
a shipwreck (p. 105)”. He advocated, fresh air (p. 106), avoidance 
of extreme heat or cold (p. 106), freedom from smoke and foul 
odors (p. 106), and well-cooked wholesome food in small 
amounts at intervals rather than at one large meal (p. 108). He 
also advised low-heeled shoes (p. 110) to prevent the women 
from tripping (p. 110), and cautioned against whalebone corsets 
(p. 115) worn by women of the upper classes who wished to 
conceal their pregnancy. The expectant mother was admonished 
to help shorten the duration of labor by walking about the lying- 
in chamber, so that the weight of the child would help dilate the 
cervix, and thus that her pains would be stronger and more fre
quent. If a midwife perceived that the child was not presenting 
properly, Mauriceau cautioned her to . .send speedily for an 
expert and dextrous surgeon in the practice, and not delay, as too 

many of them very often do, till it be reduced to extremity.” He 
also admonished midwives to reassure their patients. In a cri
tique of Mauriceau, one writer has stressed that sections of the 
treatise discussing relations with midwives, other surgeons, and 
physicians is an example of “blame narratives”, written in cases 
of unfavorable outcome, to shift responsibility for a patient’s 
death from the accoucheur to other attendants (McTavish 2006).

As may be evident, abnormal presentation of the near- 
term fetus may present difficulties for the accoucheur in 
terms of a safe delivery of mother and infant. In book II 
which describes childbirth that is both natural and that con
trary to nature, the images of three fetuses in opened uteri 
illustrate transverse lie, shoulder presentation, and breech 
presentation.

Among important new ideas contributed by Mauriceau, 
were the abandonment of the birth stool with delivery of 
women in bed, treatment of various gestational periods, and 
discussion of many difficult cases. He also presented an 
analysis of the mechanism of labor, and maintained, con
trary to the opinion of many at that time, that during labor 
the uterus is the active agent, while the fetus plays a passive 
role. He gave the earliest account of the prevention of con
genital syphilis by antisyphilitic treatment during preg
nancy. He was also the first to refer to tubal pregnancy, 
complications of prolapse of the umbilical cord, and epi
demic puerperal fever. Mauriceau practiced podalic ver
sion, but condemned both cephalic version and Caesarean 
section. He gave rules for the management of placenta pre
via, and again, in contrast to his contemporaries, advanced 
the concept of primary repair of perineal lacerations. 
Mauriceau discredited the belief of Ambroise Pare (1510— 
1590) and others that the pubic bones separated during 
childbirth. He also denied that the uterus contains two cavi
ties, and that the amniotic fluid is an accumulation of men
strual blood or milk. He argued against the common 
misconceptions that a child born at 7 months gestation had 
a greater chance of survival than one born at 8 months, and 
that because of the presence of two breasts, a woman can 
give birth only two children at a time. In the third edition of 
1681, he first described management of the aftercoming 
head in breech delivery with the aid of an index finger in 
the infant’s mouth, now referred to as the “Mauriceau- 
Smellie-Viet” maneuver. In the fourth edition of 1694, 
Mauriceau reported birthweight, noting that a singleton 
fetus at 9 months ordinarily weighs about 12 pounds, and 
he had even seen some weigh as much as 14 pounds 
(Mauriceau 1694). Mauriceau’s somewhat excessive esti
mate of the weight of a normal term infant was topped by 
several other contemporary authors. It was not until mid
eighteenth century that the German obstetrician Johann 
Georg Roederer (1727-1763) recorded the correct weight 
and length of a newborn infant (Roederer 1753, see Cone
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1961). With this fourth edition, Mauriceau appended a col
lection of 283 aphorisms concerning pregnancy, delivery, 
and the diseases of women.

Mauriceau was born in Paris, and practiced in the mater
nity wards of the Hotel Dieu, where he gained considerable 
experience and established a brilliant reputation for himself. 
Although not a graduate in medicine, he was a sworn chirur- 
gien of Saint-Come and was appointed Maitre accoucheur. 
The volume also records the author’s adventure with the cel
ebrated Hugh Chamberlen (1630-1720) of the Huguenot 
family, who succeeded in keeping their invention of the 
obstetrical forceps a family secret for almost 200 years. 
Chamberlen translated the present work into English in 1673. 
From the third edition, Mauriceau published a Latin edition. 
The work was highly regarded for several generations.
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Nicholaas Hoboken

Anatomia secundinae humanae, quindecim figuris ad vivum 
propria autoris manu delineates, illustrata... Trajecti ad 
Rhenum [Utrecht], apud Johannem Ribbium, 1669.

Hoboken (1632-1678), Professor of Medicine and Mathematics 
at the Universities of Utrecht and Harderwijk, first illustrated the 
vessels of the umbilical cord. Influenced by Fabricius ab 
Aquapendente’s (1533-1619) demonstration of valves of the 
veins (1603), and William Harvey’s (1578-1657) discovery of 
the circulation of the blood (1628), anatomists soon appreciated 
that the Galenic teaching that blood flow in the umbilical arter
ies and veins was in the same direction was untenable, and that 
the structure of these vessels differed from that of systemic ves
sels. Hoboken recognized intraluminal folds within the umbili
cal arteries, known as the “valves” or “nodes” of Hoboken. In 
Article VI, titled “The internal structure of the cord described in 
detail...” he wrote concerning these vessels,

1. And the interior of the cord being examined then, its sub
stance is found to be all fibrous material, membrane, and fluid, 
and the smooth vessels contained within are arranged in artistic 
fashion. 2. Of the last, the two that proceed as arteries are thin 
and whitish; the third, more reddish to the view and thicker, 
returns alongside as a vein... 3. With respect to these structures, 
I intensified my efforts in examining and studying them, and was 
rewarded. Immediately I noticed (in addition to what I have 
already said concerning the differences in color, size, and thick
ness) a difference between the vein and the arteries; as I clearly 
discerned the vein almost in the middle of the section, maintain
ing a constant size. 4. The arteries in truth had the appearance of 
flexible tubes, greatly twisted into uneven shapes... 7. Next 1 
was able to find a tiny nodule inside the vein: a tiny valve is also 
visible inside the same vessel. 8. But beyond the extent of this 
vessel, around the ramifications of the vein, and at their site of 
divergence in the placenta, one may be permitted to conjecture 
that there are various little valves. First, because the blood is 
held back by external pressure with the finger, and I was even 
able to move the blood contained within the cord back and forth. 
Even in the branches of this vein in the placenta this difference 
was observed: that I could move the blood toward the cord easily 
indeed, but less so in a reverse direction toward the placenta...
10. And I observed... that the various nodules, having the 
appearance of little buds, are joined together in the arteries and 
also in the cord. 11. While seeking these out, 1 discovered that 
these previously mentioned nodes are the result of collections of 
blood. See Figs. V, X, XIII. 12. And opening these, I found... 
circular valves, formed by the plication of a rather loose tunic, 
inhibiting the back flow of the arterial blood from the placenta 
toward the umbilicus of the fetus; the tunic of the little bud being 
distended in the middle by a copious collection of blood. See 
Figs. VI and VII” (Hoboken, 1669, pp. 28-34).

Considerable controversy has surrounded these “valves” 
and their function (Haller 1776). For instance, some have 
suggested they are past partum artifacts present only in the 
contracted vessels (Rouhault 1714; Verheyen 1710). In his 
treatise on the umbilical cord, Joszef Hyrtl (1810-1894) 
demonstrated circular valves in the umbilical artery, the 
semilunar variety in umbilical veins, and the dilitations seen 
on the outer surface of the arteries the noduli Hobokenii 
(Hyrtl 1870). More contemporary study has disclosed the 
markedly thickened media of the umbilical arteries, with the 
muscle fibers running in a spiral course (Stravinski 1876, 
Spivack 1936), and many believe these play an important 
role in the constriction of these vessels following birth to pre
vent excessive blood loss (Shordania 1929, Spivack 1936).

In his Anatomia..., Hoboken described the human 
placenta, umbilical cord, and fetal membranes. In nine 
plates with 15 figures which he drew by himself (eight 
of which related to the vascular folds), he described 
clearly the chorion as completely surrounding the amni
otic membrane, and incorrectly emphasized that its 
most superficial layer is avascular not being penetrated 
by maternal vessels. These observations helped to estab
lish the idea that vascular connections between the 
mother and fetus did not exist. He held that rather than 
being nourished by the mother’s blood, the fetus was 
sustained by an “alimentary juice” secreted by this 
blood, and transferred to the fetus by “filtration and 
translocation”. Hoboken stated that in the cow, during 
early months of gestation, the embryo was nourished by 
gelatinous juices secreted by glands lining the uterus, 
and these were absorbed by pores in the chorionic mem
brane. Later, the umbilical vessels from the fetus divide 
into 60-80 smaller vessels that radiate into the sub
stance of the chorion, where they form protuberances 
called placentulae [little placentae] that approximate 
uterine wall structures called glandulae or cotyledons 
[caruncles of present day terminology]. Hoboken delin
eated the chorion as completely surrounding the outer 
membranes, not being penetrated by maternal vessels 
(Hoboken 1669, 1675).

A graduate of the University of Utrecht (1658, M.D. 
1662), he was appointed chair of medicine and mathematics 
at Steinfurt, Westphalia where he became physician to Count 
Bentheim. In 1669, he became professor of medicine and of 
mathematics at the University of Harderwijk, which was not 
held in high esteem, but included among its graduates the
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physician Herman Boerhaave (1668-1738), and the Swedish 
zoologist Carl von Linne [Linnaeus] (1707-1778). Hoboken 
wrote on many topics including mathematics, philosophy, 
and politics. It is said that Hoboken was influenced greatly 
by Nicolaas Tulp (1593-1674), to whom he dedicated this 
volume, and who was notable as the demonstrator in 
Rembrandt Harmenszoon van Rijn’s [Van Ryn] (1606- 
1669), “The Anatomy Lesson of Dr. Nicolaes Tulp” (1632), 
now in the Mauritshuis museum, Den Hague.
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William Sermon

The Ladies Companion, or, the English Midwife wherein is 
demonstrated the manner and order of how women ought to 
govern themselves during the whole time of their difficult 
labour... also the various forms of the child’s [sic] proceed
ing forth of the womb, in 17 copper cuts, with a discourse on 
the parts principally serving for generation/digested into a 
small volume... London, E. Thomas, 1671.

The seventeenth century man-midwife Sermon (ca. 1629- 
1679) recorded his motive for writing this volume, “The seri
ous consideration of the intolerable misery that many women 
are daily incident to, occasioned chiefly by breeding and 
bringing forth children; and the want of help in such deplor
able conditions, by reason of the unskillfulness of some 
which pretend the art of midwifery, & c, yet not in the least 
acquainted with the various diseases which frequently afflict 
the female sex in such times, hath been one principal motive 
to me at this time to undertake the publication of this trea
tise.” In his first chapter, “the antiquity of midwives and what 
manner of women they ought to be,” he deplored the practice 
of “cunning women” who “...desired to excel men, or at 
least would seem to go beyond them.” (Sermon 1671). He 
observed, “Some ... (not wanting in ignorance), being over- 
hasty to busie themselves in matters they know not, destroy 
poor women by tearing the [fetal] membrane with their 
nails,” and, in the process, sometimes hurting not only the 
mother, but damaging the infant, resulting in “... the death of 
many women and children too.” (Sermon 1671).

A decade earlier, one of the first Englishmen to devote his 
practice entirely to obstetrics, Percivall Willughby (1596- 
1685) of Derby and London, completed a manuscript

[Observations in midwifery] based on the patients that he had 
attended. Written in Latin, the manuscript which contains 
considerable wisdom was not published in English until 
1863 (Willughby 1863).
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Cosme Viardel

Observations sur la pratique des accouchemens naturels, 
contre nature, & monstrueux, avec une methode tres-facile 
pour secourir les femmes en toutes sortes d’accouchements, 
sans se servir de crochets, ni d’aucun instrument, que de la 
seulemain... Paris, Edme Couterot; NicolasBessin; Francois 
Mauger, 1671.

In three “books” with 65 chapters on “Observations of the 
practice of obstetrics..the Parisian physician Viardel (ca. 
1640-1694) recorded a number of pregnancy complica
tions, illustrating them with cases from his practice and 
various afflictions to which women were subject. Along 
with an engraved frontispiece, he included 17 plates by an 
unknown artist. In the preface, Viardel noted that it was 
because of the persuasion of some of his colleagues that he 
published these cases. He eschewed the use of instruments, 
emphasizing instead how the facile operator could use his 
hands to effect delivery of the most complicated cases. 
These included transverse lie with shoulder and arm pre
sentations, breech presentations, successful conversion of a 
face to a cephalic presentation, as well as the management 
of placenta previa. For many complicated deliveries he 
advocated version and extraction, and was the first to rec
ommend intrauterine flexion of the fetal arms at the elbow 
to facilitate breech extraction. Each case demonstrated a 
resourceful obstetrician, familiar with the complications of 
the art and skilled in the manipulations to effect delivery. In 
his rejection of instrumental delivery, Viardel avoided 
much of the brutality and malpractice in midwifery, at a 
time when mutilating and destructive instruments too fre
quently were rashly and unwisely used. He also described 
replacing an inverted uterus following manual removal of 
an adherent placenta. In addition, by use of continuous 
suture he successfully repaired a lacerated perineum 3 days 
following delivery.

In advance of his time, Viardel also detailed the high stan
dards and qualifications for the chirurgien accoucheur.

He should be well made, of middle age, both to have attained 
experience and to be able to support the labor and fatigue 
which he must undergo in his operations. He must be ambi
dextrous to operate equally with both hands, his hands must 
be long and slender, and the nails well cut, so as not to injure 

the womb in his operations. He must have good habits, but 
always modestly dressed, and not a boasting, bragging man
ner, so that he may have nothing to hinder him. Most of all, he 
should be virtuous, prudent, wise, well informed, a man of 
good sense, to invent methods on the spot, and to change the 
presentation when it is against nature. He should be soft in his 
words and agreeable in his conversation, so as to cheer the 
sick and encourage her in her pains or suffering, treating her 
kindly, making her understand that she shall soon be through 
her pains, and that he has come only to help and comfort her. 
But, above all, he must be prudent and discreet. Prudent to 
deliver his prognosis, he must be discreet and not reveal the 
secrets confided to him. We have to add that he should have 
perfect knowledge of anatomy, so as not to make mistakes in 
his operations .... In one word, he ought to be careful not to 
lose his humanity, and above all, to be charitable to the poor, 
and not to do his work for lucre and his own gain. In contrast, 
as the apostle said, one’s work should be for the honor and 
glory of God.

(Viardel, 1671, pp. 279-282)

Little is known of Viardel’s background or life. Despite 
his accomplishments and being an ingenious practitioner, he 
was maligned by Francois Mauriceau (1637-1709) as being 
dishonorable and unscrup-ulous. Viardel’s single book was 
justly popular, setting forth succinctly his views on the prac
tice of mid-wifery, and illustrating them with a collection of 
appropriate clinical observations.
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Johann Georg Sommer

Nohtwendiger Hebammen-Unterricht, wie eine Hebamme 
gegen schwangere, gebehrende und entbundene Weiber 
und deren Kinderlein, so wohl bey naturlichen als 
unnaturlichen Geburten sich zuerweisen; wie auch, wie 
sie bey solcher Weiber und Kinder Zufalien im Nohtfall 
einige diensame Mittel anzuwenden habe... Welchem noch 
beygefugt ist ein Weiber und Kinder Pfleg-Buchlein, wie 
auch eine Anleitung zur christlichen Kinderzucht... 
Arnstadt, Druckts Heinrich Meures, zufinden bey Matth. 
Bircknern in Jehna, 1676.

This pocket manual, “much-needed Instruction forMidwives, 
concerning how a midwife is to deal with pregnant women, 
women in childbirth, and women who have given birth, as 
well as their infants ...” was first published by Sommer 
(1634-1705) in 1676. Its objective was to aid in the educa
tion of midwives, and help women of all social classes in the 
principality so that maternal and infant mortality would be 
reduced. It contains little that was original. The engraved 
frontispience of this second edition shows a seventeenth
century “bionic” superwoman, managing her spinning-wheel 
with one hand and spoon-feeding an infant with the other, 
while breast-feeding a baby; two older children are praying. 
Another woodcut includes a full page birth-scene, with the 
reclined parturient with her hips raised, and a midwife stand
ing by, presumably preparing to assist in the delivery. On the 
bedside table is an open devotional book, with the words 
Gott unser Hiilffe und Heil [God our helper and healer]. A 
number of other woodcuts show birth figures of the fetuses in 
various positions. Sommer included six prayers for the 
women during pregnancy and childbirth. These included 
asking for divine assistance and a fruitful outcome in preg
nancy, a prayer to recite during labor, one for a patient who 
is dying during childbirth, another to thank God for a happy 
outcome, one for the woman’s older children to pray during 
their mothers labor, and a final prayer for the midwife in 
spiritual preparation for her role in assisting the delivery.

In his Preface, Sommer argued for the education of mid
wives, “because unfortunately it is clear that there are mid
wives who conduct their vital work not only with great 
ignorance, but also with little diligence”. He continued, 
stressing the need of learning the art of craft from experi
enced teachers, rather than on an ad hoc basis by “practical 
experience.” In the initial chapter of his handbook, Sommer 
considered the responsibility of local governing bodies to 
ensure that parturient women had access to well-trained mid
wives of piety, character, skill, and considerable experience, 

who themself had borne children. The following chapters 
present explicit instruction on prenatal care, and the manage
ment of both normal and abnormal childbirth.

Sommer was court physician to Count Ludwig Gunther 
(1621-1681) in Arnstadt, capital of the Barony of the prin
cipality Schwarzburg-Sondershausen. In Thuringia, the 
twin principality was Schwarzburg-Rudolstadt. These, with 
other German principalities, had suffered greatly from eco
nomic and population losses during the devastating Thirty 
Years War (1618-1648), and struggled to recover for 
decades. Ordinances were passed to professionalize mid
wifery, with the view to help restore and augment the popu
lation. In this era, a number of Gebet-biichlein [small prayer 
book or breviary] of devotional songs and prayers were 
compiled for the use of women during pregnancy and child
birth. Their object was to help the woman express her thanks 
for conceiving, her hopes and fears regarding her pregnancy, 
and to receive assurance from the Lord as to her and her 
infant’s safety in the face of suffering. The term 
“Habermannle", which has been used in a generic sense for 
such volumes, was named for Johann Habermann (pseudo. 
Avenarius; 1516-1590) whose prayer book is a notable 
example of such works (Habermann 1567; 1672). Another 
example is that of a prolific hymn writer Amilie Juliane 
Countess of Schwarzburg-Rudolstadt (1637-1706) (1683). 
(For review of such works and German midwifery of this 
era see Aiken 2003, 2004).

References

Krivatsy, 11205; Wellcome, p. 149.
Aiken, J.P. Gendered theologies of childbirth in early 

modern Germany and the devotional handbook for 
pregnant women by Aemilie Juliane, Countess of 
Schwarzburg-Rudolstadt (1683). J Women’s History 
15: 40-67, 2003.

Aikin, J.P. The welfare of pregnant and birthing women as a 
concern for male and female rulers: A case study. 
Sixteenth Century J 35: 9—41,2004.

Gleixner, U. Die “Gute” und die “Bose”. Hebammen als 
Amts-frauen auf dem Land (Altmark/Brandenburg, 18 
Jahrhundert). In: Weiber, Menscher, Frauenzimmer: 
Frauen in der landlichen Gesellschaft, 1500-1800. Ed. 
Heide Wunder and Christina Vanja. Gottingen, 
Vandenhoeck & Ruprecht, 1996, pp. 96-122.

Juliane, E. [Grafin von Schwarzburg und Hohenstein] 
Geistliches Weiber-Aqua-Vit; das ist Christliche Lieder 
und Gebete.... Rudolstadt, Christoph Fleischer, 1683.



Johann Georg Sommer 81

Plate from Sommer, 1676

Habermann. J. Christliche Gebete fiir allerlei Noth und 
Stdnde der ganzen Christenheit. Wittenberg, 1567.

Habermann, J. Christliches Gebet-Buch/oder Morgen-und 
Abendsegen; auch andere Gebet/fiir alie Noht und Stdnde 
der Christenheit/auff alle Tag in der Wochen auss- 
getheilt.... Tubingen, Reiss, 1672.

Labouvie, E. Andere Umstande: eine Kulturgeschichte der 
Geburt. Koln, Bohlau. 1998.

Sommer, J.G. Kurtzes und niitzliches Weiber- und Kinder- 
Pflege-Biichlein, wie noch unverheyrathete Weibs- 
Personen.... Rudolstadt, In Verlegung des Autoris, 1691. 
(Krivatsy, l 1207).

Sommer, J.G. Nohtwendiger Hebammen-Schul; oder 
Griindlicher Unterricht, wie eine Hebamme gegen 
schwangere.... Arnstadt, sold by August Boethius in 
Gotha, 1693.

[part 2: | Kurtz.es und nutzliches Weiber-und Kinder-Pflege- 
Buchlein. Rudolstadt, the author, 1691-1692; [part 3:| 
Wohlgemeinte Anleitung zur Chrislichen Kinder Zucht 
[Arnstadt], printed by Heinrich Meurer. Arnstadt, and 
Rudolstadt. 1693. (Krivatsy 1 1206).

Wunder, H. and C. Vanja. Weiber, Menscher, Frauenzimmer: 
Frauen in der landlichen Gesellschaft 1500-1800. 
Gottingen, Vandenhoeck & Ruprecht, 1996.

Kurtz.es


82 The Fetus in Utero Including Twins and the Placenta

Govert [Godfrid] Bid loo

Anatomia humani corporis, centum et quinque tabulis...ad 
vivum delineates. Amstelodami, Joannes a Sumpt Someren, 
etc., 1685.

One of the outstanding anatomical works of the seventeenth 
century was that of Bidloo (1649-1713), Professor of 
Anatomy at The Hague and at Leiden. In his Anatomia..., he 
presented with 105 illustrations one of the finest anatomical 
atlases of the Baroque period. The drawings were by Gerard 
de Lairesse, and the engravings are believed to have been 
executed by Pieter Van Gunst (1659-1724).

The plates of the reproductive system were exceptionally 
well done. For instance, Bidloo illustrated the female repro
ductive tract, including the clitoris, labia, vagina, the opened 
cervix and endometrial cavity, the Fallopian tubes, ovaries, 
and broad ligaments. Bidloo also included several plates of 
the fetus in utero and its anatomy. For instance, Plate 56 
illustrates a near-term fetus within the uterine cavity. The 
anatomical features identified include: A, the placenta; D, 
uterine wall; G, amnion; H, umbilical cord; L, knee; M, 
hand; N, chest; P, foot. Several years later, this figure was 
reproduced by Justine Siegemundin (1636-1705) in her vol
ume on midwifery (Siegemundin 1690).

In one of the most notorious cases of plagiarism in scien
tific publication, in 1698 the English surgeon—anatomist 
William Cowper (1666-1709) published Bidloo’s work 
under the title “The Anatomy of Humane Bodies..." as his 
own, only adding nine perfunctory plates and translating the 

text into English. In a letter to the great microscopist
microbiologist Antonj van Leeuwenhoek (1632-1723), 
Bidloo made microscopic observations on the Fasciola 
hepatica and its ova found in the bile passages of the liver 
(Bidloo 1698). A parasitic flatworm, the liver fluke not 
uncommonly infects the hepatic ducts of sheep and cattle. In 
humans, the condition is known as fascioliosis. When 
William of Orange (1650-1702), Stadholder of Holland, vis
ited England in 1688, prior to becoming William III, King of 
England and joint sovereign with Mary II (1662-1694), 
Bidloo accompanied him as his personal physician.
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Plate from Bidloo, 1685
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Plate from Bidloo, 1685
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Philippe Peu

La pratique des accouchemens ... Paris, Chez Jean 
Boudot..., 1694.

In this volume, “The Practice of Childbirth”, Peu (1623-ca. 
1707) presented original views on many aspects of preg
nancy and complications of childbirth. Chief chirurgien 
accoucheur [surgeon, man-midwife] at the Hotel Dieu in 
Paris, the present work is based on Peu’s experience with 
over 4000 obstetrical cases. In seven full-page plates, Peu 
illustrates various entanglements of the umbilical cord with 
the fetal body or its limbs. An eighth plate depicts instru
ments, including two crochets, curved hooks used to pull a 
dead infant from the womb, or dismember an infant in cases 
of obstructed labor. Cautious in his approach to obstetrical 
problems, Peu advocated combined internal and external 
manipulation in cases of transverse lie. In cases of dystocia 
or obstructed labor he opposed trephination or crainiotomy 
of the fetal skull or cesarean section. He also advocated 
slowness in delivery of the placenta, as well as insistence 
upon its complete removal. The title page contains the apho
rism Sat cito, si sat bene [set in montion is enough, if set in 
motion well/properly].

A student of Francois Mauriceau (1637-1709), Peu dis
agreed with his mentor over the optimal mode of vaginal

delivery, and several other issues including use of the crochet. 
Peu was among the first of the seventeenth-century accouch
eurs to describe septic inflammatory complications of the 
puerperium. He stated that in 1 year, 1664, a large number of 
parturients at the Hotel Dieu died, apparently of puerperal 
sepsis (pp. 268-269). This he ascribed to foul air rising to the 
lying-in ward from the ward directly below, which was over
crowded with sick soldiers, many of whom had infected 
wounds. As with Mauriceau’s treatise (Mauriceau 1668), this 
work has been included among those of the early modern 
period in obstetrics that were replete with “blame narratives,” 
accounts of cases in which responsibility for a patient’s death 
was argued among the female midwives, male chirurgien 
accoucheurs, and physician consultants (McTavish 2006).
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Johan von Hoorn

Den swenska wal-ofwade jord-gumman hwilken grundeligen 
underwijser hunt med en hafwande handlas, en wdndande 
hielpas, en bama-qwinna handteras, och det nyfodda bamet 
skidtas skal. Mast effter egen Forfarenhet, jemte wal-ofwade 
personers Skriffer, all Lakare och Feldschere; men sardeles 
Barnmoderskor och Huus-Modrar til Gagn och Nytta, med 
tienliga figurer fd fiat tat ... pa egen bekostning utgifwin. 
Stockholm, Tryckt uti Nathanael Goldenaus Tryckerij, 1697.

Von Hoorn’s (1662-1724) “Well-trained Swedish midwife” 
is the first Swedish handbook for midwives, as well as the 
first complete medical textbook to be published in Sweden. 
Twenty-six years later and one year before his death, von 
Hoorn published a Swedish version of Paul Portal’s (1630- 
1703) La Pratique des Accouchemens (1685) that he trans
lated and [added, included] his own commentaries.

The first to teach midwifery to both midwives and medi
cal students in Sweden, von Hoorn was a well-trained physi
cian who upheld the highest standards of practice in his time. 
Bom into an affluent family, von Hoorn studied at Leyden. In 
Amsterdam he studied under the anatomist-obstetrician 
Frederik Ruysch (1638-1731), and then to Paris where he 
studied obstetrics for over a year with Francois Mauriceau 
(1637-1709), Paul Portal (1630-1703), and Phillipe Peu 
(1623-ca. 1707). Much of his instruction came from Madame 
Allegrain, a midwife at the Hotel-Dieu who practiced among 
the poor. As men were excluded from the hospital, von 
Hoorn delivered some of the midwife’s patients, by offering 
bribes to some poor childbed women. Following receipt of 
his medical degree at Leyden (1690), in 1691, he returned to 
Stockholm. Here he gave private lessons to both midwives 
and physicians on the art of delivery, and in 1708 became 
City Physician. “The often barbarous conditions, ignorance 
and superstitions under which women were delivered during 
this period was alarming. The ... eighty midwives in 
Stockholm ... had no proper education and stood helpless 
when confronted with complicated deliveries.”

Through the efforts of von Hoorn, official regulation of 
midwives in Stockholm came into force in 1711, which 
required the women to complete 2 years of education and 
practice, and pass an examination at the Collegium Medicum 
to obtain a license and membership of the guild of midwives. 
This allowed them to advertise by hanging a signboard with 
an illustration of a newborn infant. As William Smellie 
(1697-1763), half a century later (Smellie, 1752), von Hoorn 
permitted his students to observe difficult births, and used a 
manikin to teach the principles of delivery.

Many of the plates have been copied after those of 
Siegemundin’s Hojf-W’ehe-Mutter (1690). For instance, the 
title-page includes an illustration of the Rose of Jericho—a 
plant which was believed by ancient authorities to ease and 
aid delivery (not the placenta with umbilical cord as some 
have stated. The border with two peacocks and lilies symbol
izes the attributes of Juno, the patroness of midwifery). 
Regarding breech delivery, von Hoorn observed that they 
seldom were delivered following a normal course of labor, 
but rather following the midwives “weary effort and [deft] 
manipulations”. In 1715, von Hoorn published another text
book for midwives, Siphra and Pua, the names taken from 
the Torah of Moses, in which von Hoorn stressed the impor
tance of vaginal examinations to assess progress of labor. He 
also described mouth-to-mouth resuscitation to revive an 
apparently dead newborn.
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Additional Author(s) of Significance 
in the Seventeenth Century

Jacques Guiliemeau

De Pheureux accouchement des femmes. Paris, Nicolas 
Buon, 1609.

Jacques Guiliemeau (1550-1613), a pupil and son-in-law of 
Ambroise Pare (1510-1590) whose works he translated into 
Latin (Pare 1582), was surgeon at te Hotel Dieu in Paris. 
During his lifetime he served as surgeon to three of France’s 
Kings: Charles IX (1550-1574), Henry III (1551-1589), and 
Henry IV (Henry of Navarre; 1553-1610). The present work 
contains three sections: on pregnancy, delivery, and the dis
eases of women. In addition, are chapters on feeding and 
care of the newborn infant, diseases of children, and the 
diagnosis of pregnancy. Guiliemeau first described what is 
called the Mauriceau-Smellie-Viet maneuver for manage
ment of the aftercoming head of a breech delivery. In this 
procedure, the after-coming head is delivered with the infant 
resting on the physician’s forearm, and the operator’s index 
finger introduced into the mouth to maintain flexion of the 
infant’s head, while fingers of the other hand hooked over the 
shoulders exert traction, with the infant’s body slowly being 
raised as the mouth, nose, brow, and occiput are successively 
brought over the perineum. Prior to the use of the obstetrical 
forceps or Caesarean section, this maneuver saved the lives 
of many infants. He also advocated podalic version in cases 
of placenta previa which, it is believed, he learned from Pare. 
Although he claimed to be conservative, he wrote about cae
sarean section. Guillemeau’s son Charles (1588-1656) later 
edited several of his father’s works.
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Caspar [Gaspard] Bauhin [Bauhinus]

Vivae imagines partium corporis humani aeneis formis 
expressae & ex Theatro Anatomico Caspari Bauhini... 
desumptae. Francofurti, Johann Theadori de Bry, 1620.

In his comprehensive atlas on anatomy, Bauhin (1560-1624) 
included a section on the female reproductive organs. For the 
most part, the 140 full-page engravings are copies from 
Vesalius (1543), and others, and according to Choulant, 
“have no artistic value”.

Bauhin was professor of anatomy and of botany at the 
University of Basel, where he also served as rector. He 
wrote several textbooks, including Theatrum anatomicum... 
(1592). An enlarged edition of Vivae imagines partium..., 
but without illustrations, was published several decades 
later, the present volume appearing separately as an atlas. 
Bauhin published an early work on hermaphridites and 
other monstrous births, in which he included a lengthy tabu
lation of previous studies of teratological “monsters.” 
Included are plates illustrating a pair of Siamese twins 
(male/female), a woman with a gigantic and deformed lower 
leg, and a monstrous fetus.

Bauhin also published a large botanical work, Pinax 
theatri botanici... [Illustrated Exposition of Plants] 
(1623), in which he described over 6,000 plants, a large 
number of which were from his herbarium. In this latter 
work, he introduced a system of nomenclature which dis
tinguished genera and species, and grouped plants accord
ing to their similarities. This analysis had a great influence 
on the modern taxonomic classification of plants devel
oped by the Swedish botanist, Carl von Linne [Linnaeus] 
(1707-1778) (1735). Bauhin with his brother Johann 
(1541-1613) are memorialized in the genus of plants 
Bauhinia.
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Jan Swammerdam References

Miraculum naturae; sive, uteri muliebris fabrica. Lugduni 
Batavorum, apud Severinum Mathaei, 1672.

Following the publication of Regner De Graaf’s work on 
ovulation (1672), Swammerdam (1637-1680) proclaimed 
his priority. A graduate of the University of Leiden (and fel
low student of De Graaf), Swammerdam became known for 
his expertise in microscopic dissection and wax injection 
studies. As with De Graaf, he mistook the ovarian follicles 
for the ovum, an error not rectified until the work of Karl 
Ernst von Baer (1827). Nonetheless, the concept of mam
mals having ovaries was important to a correct understand
ing of reproduction.

A naturalist with many interests, Swammerdam contrib
uted to an understanding of nerve-muscle function, and 
devised methods of studying the circulatory system by means 
of injections. On the basis of extensive studies of over 3000 
species of insects, and their developmental stages (1669) he 
formulated a classification that remained unsurpassed for 
decades. A supporter of the preformation doctrine, on the 
basis of his study of insect metamorphosis and seeing the 
folded butterfly perfectly formed within the cocoon, 
Swammerdam concluded that the butterfly had been hidden 
or “masked” in the caterpillar. Thus, it was no great leap in 
logic to regard the embryo in the egg in a similar light. “Each 
butterfly in each cocoon must contain eggs within it which in 
their turn must contain butterflies which in turn must contain 
eggs, and so on” (Needham 1934, pp 148-149).

Swammerdam’s writings were characterized by a mysti
cal sense of the beauty of life. He extended his ideas on pre
formation to man, “in nature... there is no generation but 
only propogation, the growth of parts. Thus original sin is 
explained, for all men were contained in the organs of Adam 
and Eve. When their stock of eggs is finished, the human 
race will cease to be” (Needham 1934, p 149). In 1675, he 
abandoned science for a life of religious contemplation. This 
lasted only a year, however, and he returned to Amsterdam to 
gather his writings into a “great work”. Following his death, 
this was edited and published by Herman Boerhaave (1668— 
1742) (Swammerdam 1737-1738).
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Bernardino Genga

Anatomia per uso et intelligenza del disegno ricercata non 
solo su gl'ossi, e muscoli del corpo humano... Roma, 
Domenico de Rossi, herede di Gio Jacomo, 1691.

In 56 cooper-plate engravings Genga (1620-1690), of Rome, 
presented one of the earliest anatomical works for artists.
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The Eighteenth Century

Exhausted by wars and the intolerance of previous years, the 
eighteenth century experienced continued advances in learning, 
with a deepening study of philosophy, economics, and expan
sion of colonial empires. The century also witnessed continued 
revolution, horrific wars, and social trauma. The revival of inter
est in classical aesthetics, “Neoclassicism,” of the latter portion 
of the previous century, continued with the “Enlightenment,” the 
critical examination of previously accepted doctrines and insti
tutions from the point of view of rationalism. With ever increas
ing discoveries in science, “Materialism” followed, the 
philosophical opinion that matter in its movements and modifi
cations is the only reality, and that everything in the Universe, 
including thought and feeling, can be explained in physical 
laws. With gradual abandonment of ancient traditions, the major 
intellectual developments, e.g„ those of Renaissance 
Neoplatonism, Baconian experimental philosophy, Cartesian 
mechanism, and Newtonianism contributed to the scientific revo
lution. The “Restoration” of the second half of the seventeenth 
century was followed by the “Romantic” Period to the end of the 
eighteenth century. Political theory espoused the idea that the 
monarch derived his authority from God, and thus was perfectly 
suited to rule his people. The literature of the period was marked 
by reason, restraint, and good taste. Essayists promulgated the 
idea of rationalism and scientific reasonsing. Enticed by eco
nomic opportunities available in factories, shipyards, coalfields, 
and large conurbations, increasing industrialization prompted 
mass population movements. Major cities in Great Britain and 
the continent became multicultural melting pots. With its clas
sicists, philosophers, and other scholars, Edinburgh became the 
“Athens of the North,” helping to establish the Scottish 
Enlightenment. Despite the attack upon religious dogma by the 
new science, and with Enlightenment-Cartesian rationalistic 
philosophy and increasing secularization, both the Catholic and 
Protestant confessions flourished. The spread of literacy, educa
tion, and fora [forums] for public discussion with a culture of the 
public sphere were followed by major quests for social equality, 
the rise of the “common man,” and control over nature. In terms 
of the present volume, it is important to situate the contributions 
within the larger history of ideas, and the wide range of literary, 
cultural, and scientific developments. This leads towards consid
erations of the relation of the body to the mind, the physical to 
the abstract, the empirical to the theoretical, and the concrete to 
the speculative.

Czar Peter I, “the Great” (1672-1725) founded Saint 
Petersburg (1703), the new capital of Russia, and continued 
the tradition of the previous century in courting scientific 
expertise and exchange. The Act of Union (1707) merged the 
Parliaments of England and Scotland, thus establishing the 
Kingdom of Great Britain. Louis XIV (1638-1715; the “Sun 
King” 1643-1715), died leaving France with monumental 
debt in the wake of wars and excesses of Royal expenditure. In 

fact, some mark the century as those years from the death of 
Louis XIV to the beginning of the French Revolution in 1789. 
The British “South Sea Bubble,” the economic hysteria that 
occurred from overheated speculation in shares of the South 
Sea Company, collapsed (1720). In 1727, George II (1683— 
1760) became King of Great Britain and Ireland, and Elector 
of Hanover. Several years later, in 1734, the mighty pillar of 
finance, the Bank of England, opened its doors. Frederick II 
(1712-1786), “The Great,” was crowned King of Prussia 
(1740) and became patron of the arts and philosophy. In mid
century (1755) Lisbon experienced its great earthquake, and 
Samuel Johnson (1709-1784), lexicographer and conversa
tionalist, introduced his dictionary of the English language.

The “Age of Reason” combined with the impact of the sci
entific revolution and social thought of the time, resulted in the 
idea of progress and a new humanism, with its extraordinary 
interest in the welfare of human kind. Democratic ideals, a 
period of unparalleled creativity with a rationalistic approach, 
substantially changed both popular and intellectual attitudes 
towards the sciences, society, religion, and government, all of 
which helped to enlarge the scope of medicine. The “First” 
industrial Revolution, with extensive mechanization of produc
tion, associated with a shift from home fabrication to large 
scale industrial manufacturing and production, brought exten
sive social and cultural change. Years of turbulence continued 
with the “Seven Years War” (1756-1763), fought among 
European powers. George HI (1738-1820) became King of 
Great Britain and Ireland (1760), and lost the American 
Colonies. The American Revolutionary War (1775-1783) led 
to the Declaration of Independence (1776) with establishment 
of the United States of America. From 1762 until her death, 
Catherine II (1729-1796), “The Great,” reigned as Empress of 
Russia. John Wesley (1703-1791) with his hymm writer 
brother Charles (1707-1788) founded Methodism (1784). The 
Scottish engineer James Watt (1736-1819) invented the mod
ern condensing steam engine (1769), which helped to ignite the 
Industrial Revolution. The French Revolution (1789-1799) 
against the monarchy and aristocracy, with its bloodshed and 
chaos, continued for a decade until Napoleon I, Bonaparte 
(1769-1821) gained control and appointed himself Emperor of 
France (1804-1815). Pinckney’s Treaty, also known as the 
Treaty of San Lorenzo, with Spain (1795) led to the Mississippi 
Territory being granted to the United States. The century ended 
with dissolution of the Dutch East India Company (1799). That 
same year, the Rosetta Stone was discovered, inscribed with a 
196 BCE decree of Ptolemy V (204—181 BCE) in Egyptian 
hieroglyphic, Demotic, and Greek. Later, its deciphering 
(1822) by Jean Francois Champollion (1790-1832) opened the 
way for scholarly studies of Egyptology.

Notable individuals and thinkers during this century 
included Marie Antoinette (1755-1793), wife of Louis XIV; 
the philosophers and/or statesmen Edmund Burke (1729— 
1797), David Hume (1711-1776), George Washington
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(1732-1799), first President of the United States (1789- 
1797), and both William Pitt “the Elder” (1708-1778) and 
“the Younger” (1759-1806), Thomas Jefferson (1745-1826) 
the third United States President (1801-1809), Immanuel 
Kant (1724-1804), Thomas Paine (1737-1809), Jean- 
Jacques Rousseau (1712-1778), Adam Smith (1723-1790), 
and Voltaire [Franqois Marie Arouet] (1694-1778). In music, 
Isaac Watts (1674-1748) the English nonconformist minis
ter, was writing memorable hymns, in addition to books on 
geography, grammar, and philosophy. Johann Sebastian 
Bach (1685-1770), Georg Frideric Handel (1685-1759), 
Franz Joseph Haydn (1732-1809), and Wolfgang Amadeus 
Mozart (1756-1791) created monumental works of genius.

In concert with these intellectual developments, scientists 
included Daniel Bernoulli (1700-1782), Karl Friedrich Gauss 
(1777-1855), Pierre Simon [Marquis de] Laplace (1749-1827), 
and Antoine Laurent Lavoisier (1743-1794). In the wake of the 
French philosopher and mathematician Rene Descartes (1596- 
1650), many scientists devoted themselves to understanding 
matter and its organization, the process of conception and devel
opment, the relation of the body to the mind, the brain to the 
soul, the physical to the abstract, the empirical to the theoretical, 
and the material to the speculative. Medicine moved from the 
“dark ages” of empiricism into the light of science, and some of 
the learned men of medicine acquired considerable power and 
prestige. A number of anatomical discoveries with the begin
nings of physiology, combined with descriptions of specific dis
eases, helped to lay a foundation for rational therapy. As noted, 
medical theory was based on the Hippocratic/Galenic doctrine 
of the four humors: “blood, phlegm, yellow bile (choler), and 
black bile.” These fluids were believed to determine character 
and general health, and to be associated with one’s disposition, 
e.g., sanguine, phlegmatic, choleric, and melancholy, respec
tively, with disease a result of imbalance of these humors. The 
humors were believed to complement the four elements earth, 
air, fire, and water, and the four qualities hot, cold, moist, and 
dry. In Leiden, Herman Boerhave (1668-1738) established as a 
center of contemporary medical education. Teaching in Padua, 

Giovanni Battista Morgagni (1682-1771) laid the foundation of 
pathological anatomy, and at Montpellier Paul Joseph Barthez 
(1734—1806) introduced the concept of a “vital principle” to 
explain the workings of the body. The Swedish naturalist Carl 
von Linne [Linnaeus] (1707-1778) developed the first modern 
classification of plants, animals, and minerals, while, in attempt
ing to summarize all human knowledge of the natural world, the 
Frenchman Georges-Louis Leclerc, comte de Buffon (1707— 
1788), raised natural history to the status of a science. The phi
losopher-encyclopedist Denis Diderot (1713-1784) followed 
these workers in holding that natural history provides a key to 
understanding the world. In Paris, Franz Anton Mesmer (1734- 
1815) promoted his system of therapy based on his confused 
doctrine of a universal magnetic fluid that alike influenced 
ocean tides and men’s minds.

In architecture, the rococo artistic style characterized by 
fanciful curved asymmetrical forms and elaborate ornamenta
tion, originated in France and rapidly spread through Europe. 
In art, Thomas Gainsborough (1727-1788), William Hogarth 
(1697-1764), and Joshua Reynolds (1723-1792) created mas
terpieces. Illustrators sought new ways to introduce shades of 
gray into typically black and white prints. Mezzotint, discov
ered in the seventeenth century, (a method of engraving a coo
per or steel plate by scraping and burnishing areas to produce 
effects of light and shadow) became especially popular. Other 
new techniques were developed to mimic the appearance of 
original drawings. These included aquatint, which approxi
mated the appearance of wash drawings. As noted in the 
Introduction, this century saw the production of the great ana
tomical folios of William Cheselden (1688-1752) and 
Bernhard Siegfried Albinus (1697-1770). In these, particu
larly those of Albinus, landscape backgrounds enhanced the 
chiaroscuro of the figures to give them greater three-dimen
sional reality. The great obstetrical folio atlases published by 
William Smellie (1754), Charles Nicholas Jenty (1757), and 
William Hunter (1774) during the second half of the century 
depicted near-life-sized engravings and accompanying texts, 
presenting the gravid uterus and its contents in a new light.
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Hendrik van Deventer

Manuale operatien, 1. deel zijnde een nieuw ligt voor vroed- 
meesters en vroed-vrouen. The Hage, The author, 1701.

In his “new light for midwives,” van Deventer (1651-1724), 
gave the first accurate description of the female pelvis. A 
native of the Netherlands, Deventer obtained his medical 
degree from the University of Groningen (1694), and then 
returned to den Hague to practice Obstetrics and Orthopedic 
surgery. With his interest in orthopedics, Deventer spent a 
great deal of time studying spinal deformity and pelvic 
abnormalities, conditions that were not uncommon in an age 
in which rickets, associated with vitamin D deficiency, was 
rampant. Importantly, he stressed the role of these disorders 
in complicating labor. It must be remembered that this was 
an age in which it was believed that the infant was delivered 
by its own efforts. Thus in instances of severe pelvic con
traction with fetal demise, rather than the problem being the 
pelvic contracture per se preventing delivery, failure to prog
ress was attributed to fetal death. Deventer was one of the 
first to study thoroughly the anatomy of the pelvis, and its 
deformities, and to give particular attention to the space 
within the pelvis required for the fetus to be born naturally. 
He emphasized the need of midwives’ knowledge of pelvic 
anatomy, “...for without a clear knowledge of that matter 
they proceed uncertainly, and make use of their hands, like 
those that are blind” (p. 14). Addressing this deficiency in 
the literature, he wrote:

As for the necessity of the knowledge of these bones, and their 
form and figure, I should take no notice of them, had 1 a mind to 
follow the method of other writers; or I should but slightly touch 
upon them, so that midwives would reap little advantage by it; 
but thinking the knowledge of these bones to be highly neces
sary to midwives, I thought it necessary also to represent their 
figures, as clearly as they could be represented by an expert 
painter, accurately to the life (p. 15).

In this volume, which he published at his own expense, 
Deventer included 38 figures to illustrate his text. These ranged 
from depictions of the pelvic bones to various fetal positions 
within the womb. With his great interest in the pelvic structure, 
his name is associated with the narrow and flat pelvis pelvis 
plana Deventeri. Figure 30 illustrates twins near term with the 
following annotations: aa, vertebral bodies; b,iliac bone; c, 
pubic bone; g, the uterus; h,h, the two infants; i, the umbilical 
cords; k,k, the twin placentas. As a practitioner in his native 
city, he directed his greatest efforts to pregnancy and to the 
study of its many unsolved problems. Deventer’s wife was a 
midwife, and it is believed that much of his success was due to 
her assistance in making the book meet the needs of her fellow 

midwives. He was also the first to use the term “placenta pre
via” and to advise podalic version after piercing the placenta. 
He thus played a key role in founding modern obstetrics.

In considering the characteristics of midwives, Deventer 
observed, “Women fit for this employ ought to be inclinable 
to do good, given to hospitality and tender hearted, as ready 
to help the poor as the rich,... and knowing that she stands in 
need of Divine Assistance, being ernest in Prayer, ... always 
relying on God, who graciously supplies with wisdom those 
that want it, and call upon him” (pp. 8-9). Possessing a global 
view of life, Deventer observed, “Not just one single person 
is capable of creating great changes. Obstetrics is a science, 
created by many physicians” (p.). “If we are unable to dis
cover new facts, like our predecessors, science definitely will 
become extinct. Since we do not review our memory by self
study, we tend to forget small items. After a while our art and 
know-how will deteriorate and become obsolete. We must re
establish our facts and principles, in order to reach a new 
dimension” (p.). Deventer published a preliminary and much 
shorter version of this work 5 years earlier (Deventer 1696). 
A Latin translation of Deventer’s work was published in 
Leiden the same year, and an English translation appeared in 
1716. His work remained authoritative for over a century.
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Figure 30 from van Deventer, 1701
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Figure 18 from van Deventer, 1701
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Johann Christoph Ettner

Des getreuen Eckarths unvorsichtige Heb-Amme: in welcher 
wie eine Heb-Amme... Leipzig, Verlegts Johann Friedrich 
Braun, 1715.

In his Trusty (or Faithful) Eckarth’s careless midwife, Ettner 
(1654-1724) presented a massive (944 page) compendium on 
the anatomy of female organs of reproduction, human reproduc
tion, and the diseases of women and children. The engraved 
frontispiece caricaturizes a negligent midwife who stands before 
a table on which lie the bodies of two dismembered infants, one 
decapitated. In one hand, the midwife holds a piece of the tom 
placenta. In the background, the failing or dead mother sits in 
the birthing chair. Above, the omniscient eye of the almighty 
oversees the scene. An accompanying poem labels such mid
wives as murderers, subject to the wrath of God.

Rather than a novel with a plot in the contemporary sense, 
The Careless Midwife... records a lengthy and uneventful 
journey during which four men and Carilia, a midwife (who 
is not that depicted in the frontispiece), converse on various 
aspects of gynecologic midwifery, the medical care of 
women and children, quackery, and politics. Their discus
sion includes the requisites for a proper midwife: piety, care
giving, experienced, conscientious, good natured, and being 
the mother of several children. In this work, Ettner, speaking 
as Eckarth (a pseudonym), also described how a midwife 
who wished to preserve her good conscience should act.

It should be remembered that even in the eighteenth cen
tury the theory and practice of medicine was, from a contem
porary standpoint, somewhat contradictory, being an amalgam 
of superstitions that dated from antiquity, arcane alchemical 
and astrological theory, and progressive ideas based on scien
tific observations of that time. A graduate of the University of 
Leipzig (1674), who lived in Gurau and later in Breslaw, 
Ettner developed a great interest in pharmaceuticals and 
alchemy, and sought to differentiate competing systems to dis
cover the valid aspects of alchemical theory. The Careless 
Midwife... is the last of several novels Ettner wrote that con
sider medical issues (Ettner 1694, 1697, 1698, 1700, 1715). 
While this type of novel was written to proscribe proper social 
behaviour, it reflected the cultural prohibitions that governed 
midwives, surgeons, and physicians of that era. As in his other 
medical novels, the author promoted the use and effectiveness 
of Ettner’s Bezoardicum universale, a pharmaceutical potion 
used as a universal remedy for numerous conditions.
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Frontispiece from Ettner, 1715



104 The Fetus in Utero Including Twins and the Placenta

Sebastiano Meili

La comare levatrice istruita nel suo ufizio. Secondo le regole 
piu certe, e gli ammaestramenti piu modemi... Venezia, 
Giovanni Battista Recurti, 1721.

Meili (fl. 1713-1750), professor of surgery at the University 
of Venice, based his obstetrical text on the 1596 work 
“Instructions for the office of midwife...”, of Geronimo 
Scipione Mercurio (ca. 1550-1615). In four “books,” Meili 
described the anatomy of the female reproductive system, 
serving for the “propagation of the species,” the course of 
normal parturition, complicated childbirth and false preg
nancy, and the management of the dead fetus, cesarean sec
tion, and other complications. In Platel, Book III, Meili 
illustrated the mother positioned in childbirth allowing her 
legs to hang from the edge of the bed or table. He reported 
this to be particularly useful for patients who were obese, or 
in cases in which the fetus was in an abnormal or undesir
able position. This posture for delivery also had been 
described and illustrated by Mercurio more than a century 
earlier as useful in cases of difficult birth (Mercurio 1596). 

This dangling leg position was “rediscovered” another cen
tury and a half later by Gustav Adolf Walcher (1856-1935) 
(Walcher 1889), and carries the eponym Walcher’s position. 
Figures ii and iii below show unborn infants in such abnor
mal positions with the head turned to the side and with the 
face presenting, respectively.

Meili also wrote on the practice of surgery (1713) and 
fistula of the lacrimal gland in the eye (1717).
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Sir Richard Manningham

An exact diary of what was observ ’d during a close atten
dance upon Mary Toft, the pretended rabbet-breeder of 
Godaiming in Surrey, from Monday Nov. 28, to Wednesday 
Dec. 7 following. Together with an account of her confession 
of the fraud. London, Printed for Fletcher Gyles..., 1726.

Manningham (1690-1759), a prominent teacher in 
London, in 1726 was called into consultation in the case 
of Mary Toft (1703-1763) of Godaiming (Godlyman), 
Surrey, who perpetuated the hoax of giving birth to rab
bits. Initially, this was attested to by a local apothecary, 
John Howard, who had practiced midwifery for 30 years. 
Toft claimed that “As she was weeding in a Field, she saw 
a Rabbet spring up near her after which she ran with 
another Woman that was at work just by her: this set her a 
longing for Rabbets, being then, as she thought, 5 Weeks 
gone with Child; the other Woman perceiving she was 
uneasy, charged her with longing for the Rabbet they 
cou’d not catch, but she deny’d it: soon after another 
Rabbet sprung up near the same place, which she 
endeavour’d likewise to catch. The same Night she dreamt 
that she was in a Field with those two rabbets in her Lap 
and awaked with a sick Fit which lasted till Morning; 
from that time for above 3 Months, she had a constant and 
strong desire to eat Rabbets, but being very poor and indi
gent cou’d not procure any”.

Later, Mary Toft was delivered in November, 1726 first 
of parts of a pig, and afterwards of a rabbit. She was 
attended by Howard, who over the next few days deliv
ered Mary of nine rabbits. The amazed Howard sent word 
of the phenomenon to several people, including the infor
mation that he was still delivering more rabbits from 
Mary. This fiction even came to the attention of King 
George I (1660-1727; King 1698-1727), who commis
sioned his surgeon-anatomist Nathaniel St. Andre (1680- 
1776) and Samuel Molyneux (1689-1728), an astronomer 
to travel to Godaiming to witness a delivery. St. Andre 
then delivered her of two rabbits, and was convinced that 
the births were genuine. This news spread like wildfire 
and Cyriacus Ahlers (fl 1727-1756), another surgeon to 
the King, was sent to Guilford to investigate. The rabbits 
appeared after Mrs. Toft had dreamed of them and contin
ued to come over a number of days finally ending in a 
total of 18 rabbits.

Because matters were somewhat confused, with those 
who believed and those who disbelieves the veracity of 
these reports, the King dispatched Sir Richard 
Manningham, the leading man-midwife of his day, who 
recorded that he, with St. Andre, set out for Godaiming 
“at about four in the morning” Sunday 28 November ... 
arriving there “a little after twelve at noon” (p. 7).

Manningham examined Mary Toft, noting that the uterus 
was contracted and cervix closed with no evidence of a 
pregnancy (p. 8). Some time later, when she was in pain 
he examined her and removed what appeared to be a piece 
of hog’s bladder from the vagina. Sir Richard informed 
those present that it was his opinion “that Membrane 
never came out of the uterus,” after which Mary Toft 
cried, supposing he “thought her a Cheat” (p. 14). 
Manningham stated that after he with colleagues retired to 
the White Hart pub, “very warm disputes arose amonst 
us” as to the veracity of her accounts. The following day, 
Mary Toft was taken to London. Over the next several 
days, the subject experienced pains with “motion on the 
right side of her Belly” (p. 21), and several apparent epi
leptic seizures. Later, on Sunday 4 December, both the 
porter and Mary Toft’s sister acknowledged that they had 
procured a “Rabbet in a clandestine manner,” but that it 
was for her to eat as she had “long’d for it” (p. 26). Upon 
being brought to London, her fraud was discovered after a 
porter admitted smuggling a rabbit into her quarters. 
Finally, on Wednesday 7 December 1776, she admitted 
that she had stuffed dead rabbits into her vagina, and then 
pretended to give them birth.

This affair, which attracted wide publicity, led eighteenth 
century English pamphleteers to a heyday in controversy and 
discussion, which kept them busy publishing pamphlets and 
broadsides for a year. Subsequently, Mary Toft was impris
oned in Bridewell as “an infamous Cheat and Imposter”. 
Several months later she was released without being prose
cuted. One explanation for the widespread acceptance of this 
hoax was that the notion of a human giving birth to rabbits fit 
well with the belief held by many eminent individuals of that 
time, the notion of “maternal impressions”—in other words, 
that a pregnant woman’s experiences are directly imprinted 
on her unborn child. This theory was used to explain birth 
defects and monstrosities. For example, a child born deaf 
was believed due to the mother having been shocked by a 
loud sound during pregnancy, or a child bom blind might be 
due to the pregnant mother having looked at a blind person. 
Thus, Toft’s tale about her desires, dreams, and garden 
exploits fit well with the hypothesis of maternal impressions 
and lent plausibility to her account.

Following this deception, the medical profession was 
mocked and derided widely for its gullibility. The English 
caricaturist, engraver and critic William Hogarth (1697— 
1764) published the print, The Cunicularii [rabbit warren] 
or the Wise Men of Godliman in Consultation showing her in 
the process of giving birth. Later, he published the print 
Credulity, Superstition, and Fanaticism, (shown on the previ
ous page) in which Manningham with St. Andre observe her 
delivery. The English satirist, and Dean of St. Patrick’s 
Cathedral, Dublin, Jonathan Swift (1667-1745), using the 
pseudonym Lemuel Gulliver, is believed to have been the
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108 The Fetus in Utero Including Twins and the Placenta

author of a tract ridiculing the deception that had so captured 
the imagination of “the Minds of the People of this Island... 
so as scarce to leave them any leisure for things of a more 
sublime nature and of greater consequence and importance” 
(1727, p. 3). The poet and satirist Alexander Pope (1688— 
1744), with William Pulteney Earl of Bath (1684—1764), 
wrote the satire “The discovery: or, the squire turn’d fer
ret...” (Pope and Pulteney 1727). Another satire was attrib
uted to “Mary Tuft” (1727).

Manningham, a graduate of Cambridge University 
received his medical degree in 1725, after being elected a 
Fellow of the Royal Society and licentiate of the Royal 
College of Physicians (both 1719). In 1722, he was knighted 
by George I. One of Manningham’s major contributions was 
the establishment with the aid of Public Subscriptions, in 
1739, of a lying-in residence for women next to his own 
home. This was, in effect, the first maternity hospital in 
London. In his Artis obstetricariae compendium... (1739), 
he presented precepts in the form of aphorisms on normal 
and complicated deliveries, abnormal fetal presentations, 
and the diseases to which pregnant women were susceptible. 
In his An abstract of midwifry... of 1744 he described a 
“glass machine” or manakin that he created for the education 
of students in the art of midwifery (Manningham 1744).
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Edmund Chapman

An essay on the improvement of midwifery; chiefly with 
regard to the operation. To which are added fifty cases, 
selected from upwards of twenty-five years practice. London, 
A. Blackwell et al, 1733.

In his Essay... with fifty case reports, Chapman (ca. 1680- 
1756) a surgeon-man midwife, first published an account of 
the Chamberlens’ “secret instrument”, the obstetrical forceps 
which had been invented about one-half a century earlier. 
Chapman recorded his experience as a man-midwife and 
noted that he had used the forceps as early as 1723. He gave 
sound directions for their use. “As to the Forceps, which, I 
think, no Person has yet any more than barely mentioned, it 
is a noble Instrument, to which many now living owe their 
Lives, as I can assert from my own Knowledge and Practice. 
This Instrument,.. .must yet be used with great Caution; You 
are first to pass one part thereof above, gently introducing it, 
and guarding and directing the Bow as far as you can, with all 
the fingers of the Left Hand (the Instrument lying in the 
Hollow of the Hand,) carefully preventing any Valve [fold] of 
the Vagina from getting between the Instrument and the Head 
of the Child, which would at once prevent any Hold of the 
Head, (and consequently foil you in the Attempt,) and bruise 
the Part that intervenes, so as to engender an Excoriation, 
Inflammation, or, perhaps, a Mortification... One Part thus 
passed over the Head, the other is then to be passed under
neath, exactly opposite to the former, and this with the Care 
before mentioned. When this is passed, observing that it be 
done on the right Side, the Handle Part on the other, they are 
then to be brought close together ... and thus you may extract 
the Head, by drawing gently down ...” (pp. 13-14).

Chapman presented reports of several successful cases in 
which he had personally delivered. He also described his 
modifications of the instrument, which was substantially the 
same as that used by the Chamberlens. Chapman confessed 
that he came by his design “by mere Accident, as I believe, 
is often done. For many Years my Forceps happen’d to be 
made of so soft a Metal as to bend or give way, or suffer 
some Alteration of their Curve. They were made, as usual, 
with the Screw fixed to one Part or Side of them. These I 
used for some Years, but they often happening to slip off 
sideways (as before mentioned,) it lessened my Opinion of 
the Instrument so much, for several Years after, 1 used it but 
seldom,.... At length I caused another Pair to be made me, 
of better Metal, some other Improvements” (pp. 15-16). 
Chapman described removing a screw that he had placed to 
assist in holding the handles together. He noted, however, 

that in one instance he lost the screw in the bedcloths at the 
time of delivery, and then discovered that without it, “The 
Instrument did its Office much better without the Screw, or 
the two Parts being fixed” (pp. 15-16). Chapman observed 
that the forceps were well known to the principal men of the 
profession, and apparently, for this reason, he neglected to 
include an illustration in his original account. He corrected 
this oversight in the book’s second edition published in 
1735. Here he shows a pair of obstetrical forceps with fenes
trated blades, both a cephalic and pelvic curve, and inturned 
handles (see Illustration).

In the Preface, Chapman observed, “My greatest Aim... 
is... to instruct, not such as are quite ignorant, but such as 
have already made some Progress in the Science, and to 
point out to them those dangerous Rocks on which many 
have been cast away....” He concluded, “If by submitting my 
self to the Censure of others, I should have the good fortune 
to excite some more masterly Pen to improve this Art, it 
would much augment my Pleasure and Satisfaction, as I shall 
thereby be instrumental it [sic] conveying a greater Good to 
my Fellow-Creatures” (pages un-numbered). Chapman, a 
“country practitioner”, worked in South Halstead, Essex. 
This was only about 40 Km from Woodham Mortimer, where 
almost a century later the obstetric forceps of the Chamberlen 
family were discovered. As an aside, William Giffard who 
also described the “Secret Instrument” (Giffard 1734), lived 
in the same region. Chapman met with such success that, in 
about 1733, he was induced to move to London and teach 
man-midwifery. Lorenz Heister (1683-1758) first published 
an illustration of a single blade of the obstetric forceps ("les 
mains defer” of Jean Palfyn (1650-1730) in 1724 (Heister 
1724); however, he failed to include an adequate description 
of the instrument and later wrote that he was unable to dem
onstrate its utility. William Giffard’s posthumous Cases in 
Midwifery...(Giffard 1734) contains a description and illus
tration of the complete obstetric forceps. Almost simultane
ously, Alexander Butter of Edinburgh published an 
illustration of Dusee’s (fl. 1730) instrument (Butter 1735). 
John Burton (1697-1771) also described several early variet
ies of the forceps (Burton 1751).
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William Giffard

Cases in midwifry. Written by the late Mr William Giffard, 
surgeon and man-midwife. Revis’d and publish’d by Edward 
Hody, M.D. and Fellow of the Royal Society, London, 
Printed for B. Motte, T. Wotton, and L. Gilliver... and 
J. Nourse..., 1734.

Giffard (birth date unknown-1731), a London surgeon and 
man-midwife, recorded 225 cases of complications of preg
nancy over the almost 8 year period from January 1724 until 
October/November 1731. He is considered the first English 
obstetrician to have published substantial contributions to clini
cal midwifery. He described extrauterine pregnancy (Case 
CLVII), the case being that of a fetus at about 6 months gesta
tion, which terminated by rupture into the rectum. Giffard 
reported that he had seen the woman about-3 months previ
ously, when it appeared that she was having a miscarriage. 
Sometime thereafter, her husband reported that she believed 
she was pregnant, sensing “quickening.” 6 or 7 weeks later, she 
experienced severe abdominal and back pain. Several weeks 
later, she bled and passed a fetus per rectum. The following 
week the woman died. At autopsy, Giffard found the right 
ovary to be “...dilated into a large Sacculus of an irregular 
form, extending itself behind the Uterus, (to the back part of 
which it adhered) and.. .was connected to that part of the Colon 
that terminates in the Rectum... In this Sacculus we found part 
of a Placenta, and the remains of the lacerated Membranes; 
and besides the Aperture of the Fallopian Tube mentioned 
before, there was another about four inches in Diameter, into 
the middle of the Rectum” (p. 380). Page 380 (Figs. 1 and 2) 
illustrates a case of ectopic pregnancy. The legends read: “Fig. 
1. Shews the Uterus with the Sacculus behind it, part of the 
Colon and the Rectum; the Fallopian Tubes, Ovary on the left 
side, Ligamenta rotunda, and the vagina laid open to the Os 
Tincae; A, The Uterus; B, The Fallopian Tube; C, The Ovary; 
D, The Ligamenta rotunda; E, The Vagina laid open; F, That 

part of the Colon that terminates in the Rectum; G, The Rectum 
continued to the Anus under the Vagina; H, The Fallopian Tube 
on the right side, whose extremity opens into the Sacculus 
formed from the Ovary ; I, The Sacculus extending itself behind 
the Uterus, wherein we found part of the Placenta, several lac
erated membranes, and from whence there was a large opening 
into the Rectum; Fig. 2 shows the Inside of the Sacculus, and 
its Aperature into the Rectum: A, The Intestine; B, The 
Sacculus adhering to it; C, The Opening from the Sacculus into 
the Rectum; D, The Membranes found withing the Sacculus; 
E, The Vagina turned to the right.”

In addition, Giffard was among the first, after the 
Chamberlens, to use the forceps, which he called an “extractor”, 
using the instrument in April 1726. Three years following his 
death, his series of cases was edited by Edward Hody (1698- 
1759), who recorded in the Dedication that these 225 women, 
“for the most part were attended with a great deal of danger and 
difficulty”. In regards to Giffard’s writing style, Hody stated fur
ther that “with Books, as it is with Men, we ought principally to 
regard the Use they are of to Mankind: and ... whoever shall 
pursue these Cases with an intent to learn the Practice of 
Midwifry, will not think his time ill spent” (p. v-vi).

Before presenting the cases, the book illustrates in three 
plates the “extractors” designed by Giffard and John Freke 
(1688-1756). The latter, a surgeon at St. Bartholomew’s 
Hospital, is particularly known for his contributions to oph
thalmic surgery. This was the first time that the obstetrical 
forceps were illustrated, invented by and previously kept 
secret by the Chamberlen family, report of a case (number 
XIV) in which they were used. Edmund Chapman had pub
lished the first account of the use of foreceps in his mono
graph of the previous year (Chapman 1733).

The “End of Bo.ok” plate shows the uterus of a patient 
who died with a “retained placenta” (Case CLXXXVI). 
Following her delivery, she had continued to bleed intermit
tently, and the day prior to her demise, the patient had deliv
ered “several large substances, form’d from a great number
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of Hydatides.... From that time ... she was subject to sudden 
and pretty frequent gushings out of blood from the womb.” 
She also experienced “violent pains in her belly”, following 
which she “died of a Fever, and Mortification in the Womb” 
(pp. 518-519). This probably was, in fact, a chorionepithe
lioma, which developed over the 12 months following pas
sage of a hydatiform mole.

Giffard’s work is also of interest for his method of deliv
ering the after-coming head in breech presentation (Case 
XIII) [the Smellie maneuver], which preceded its description 
by William Smellie (1697-1763) by several decades (Smellie 
1752). Giffard also described the Ritgen maneuver to pre
serve the patients’ perineum at the time of delivery, almost a 
century before Ferdinand August Marie Franz Ritgen (1787- 
1867) (Ritgen 1828). Unfortunately, little is known of 
Giffard’s life.
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Albertus Seba

Locupletissimi rerum naturalium thesauri accurata descrip
tio, et iconibus artificiosissimis.... Amsterlaedami, Apud 
Janssonio-Waesbergios, & J. Wetstenium, & Guil. Smith, 
1734-1765.

In his “Accurate description of the very rich thesaurus of 
[the most important] natural objects” Seba (1665-1736) dis
played the astounding collection of natural curiosities: 
plants, animals, snakes, and insects that he had collected 
from around the world. Commencing in 1731, Seba com
missioned illustrations of his specimens, which he arranged 
in four volumes with 446 copperplates, 175 of which were 
double paged. The volumes were published independently 
over three decades, with the commentary on the plates in a 
Latin-French and a Latin-Dutch edition, in an effort to reach 
a broad readership. Volume I (1734) depicts plants and ani
mals from South America and Asia. Volume II (1735) is 
dedicated to reptiles and snakes. Volume III (1758) concen
trates on marine life and sea creatures, and Volume IV 
(1765), on insects, fossils, and minerals. An impressive 
example of a Baroque book, the detailed drawings and 
engravings by a number of artists are quite remarkable. Of 
these Seba wrote, “all sorts of exquisite pieces from the East 
and West Indies,” among which were about “700 jars con
taining the rarest exotic animals and many particularly rare 
snakes. Also brought together thus are every exceptional 
sort of beautiful and rare conch, the finest and most com
plete butterflies from the 4 corners of the Earth [and sam
ples] of all the plants, some familiar pieces, but unfamiliar 
ones too.” In addition, Seba included many monstrosities 
both real, and some mythical such as dragons.

In this reproduction from an original hand painted edi
tion in the Koninklijke Bibliotheek, Den Haag, The 
Netherlands, Tomus I, Tabula 111 illustrates several fetuses 
from various species: Fig. 1, Asiatic elephant; Fig. 2, human 
at about 18 weeks gestation; Fig. 3, sheep; Fig. 4, pig; 
Figs. 5 and 6, mice.

Beginning in the sixteenth century, volumes on the natu
ral world contained detailed and realistic descriptions. An 
early example of this genre was the epochal herbal De histo
ria stirpium... by Leonhart Fuchs (1501-1566), which 
included over 500 woodcuts (Fuchs 1542). It is believed that

Seba, an Amsterdam pharmacist, commenced his collecting 
with plants and herbs of medicinal value, then extending his 
collection of specimens in the seventeenth and eighteenth 
century tradition of John Ray (1628-1705), Hans Sloane 
(1660-1753), and John Hunter (1728-1793) of London, and 
other physician—or apothecary—naturalists of this period. 
In amassing such cabinets of curiosities, these collectors 
strove to obtain a more complete understanding of the natu
ral world. The “cabinet” upon which Seba’s Thesaurus is 
based was actually his second. In 1717, the Russian czar, 
Peter I, “the Great” (1672-1725), who was visiting the Dutch 
Republic to shop for his own cabinet of wonders from around 
the world, purchased Seba’s first collection (as he did the 
collection of Frederik Ruysch (1638-1731) see Ruysch 
1701-1716). In addition to commissioning some travelers 
and seafarers to bring him specimens from distant lands, 
Seba would purchase specimens from sailors upon their 
return to the port city of Amsterdam from trips abroad. On 
the basis of his contributions to natural history, Seba was 
elected to Fellowship in the Royal Society of London, as 
well as the Accademia Scienzia de Bologna. Perhaps surpris
ingly, many of Seba’s specimens have survived in the collec
tions of the zoological and natural history museums of 
Amsterdam, Stockholm, and St. Petersburg, as well as at the 
British Museum in London. The taxonomist Carl von Linne 
(Linnaeus; 1707-1778) used and made considerable refer
ence to Seba’s collection and the Thesaurus in formulating 
his classification system of biology (Linne 1735, 1737).
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Pietro Berrettini Da Cortona

Tabulae anatomicae. Rome, Fausti Amidei, 1741.

In about 1618, da Cortona (1596-1669), a prominent artist 
of the Italian High Baroque period, presented in 27 draw
ings elegant representations of human anatomy, chiefly 
muscles, nerves, and blood vessels. These were prepared 
from dissections made at the Santo Spirito hospital, in 
Rome. The drawings were executed by the use of several 
techniques: black chalk, pen and ink, sepia wash and white 
heightening on buff paper tinted with a gray wash. The cop
perplate engravings are believed to have been prepared by 
Luca Ciamberlano (ca. 1580-1641). It is unclear for what 
volume or work these figures were prepared, or why it was 
that the drawings were not published for over a century (da 
Cortona 1986). Some of the figures in the plates hold a 
medallion depicting some anatomical region in greater 
detail (some have stated these are mirrors in which are 
reflected other images). Tab XXVII, Figure I of a standing 
woman illustrates, within her opened abdomen, the uterus 
(K), Fallopian tubes (N), and ovaries (L), as well as the pos
terior aspect of the abdominal cavity. Figure II shows the 
opened uterus, within which is a stylized fetus.

The editor, Gaetano [Cajetano] Petrioli, surgeon to 
Victor Amadeus II (1666-1732) of Sardinia, prepared the 
text and added small numbered anatomical figures to the 
margins of the plates. A note in Italian, which accompa
nies the drawings, states that they were prepared with the 
aid of the surgeon Nicholas Larchee [Larche] (1602- 
1665). In 1772, the original drawings for the plates were 
obtained by the anatomist-obstetrician William Hunter 
(1718-1783), and according to Hunter, the plates were 
intended to teach neurology. The drawings now are pre
served in the Hunterian Library at the University of 
Glasgow (Kemp 1976). In addition to his gifts as an artist, 
da Cortona, who took the name of the city in Tuscany in 
which he was born, was influential as an architect, decora

tor, and designer of tombs. In particular, he is noted as the 
creator of large integrated compositions in ceiling frescos, 
as opposed to the practice of preparing small individual 
compositions. He was involved in the reconstruction and 
decoration of several major churches including Santa 
Bibiana and Santi [Saint] Luca [Luke] e Martina, the lat
ter of which was built originally in the seventh century. 
He also was responsible for the Gran Salone of the Palazzo 
Barberini, the latter of which contains his frescos Allegory 
of Divine Providence and Berberini Power, da Cortona 
also helped to plan the Louvre in Paris and the Palazzo 
Pitti in Florence. Over 150 of his frescos and paintings 
have been documented (Briganti 1962).
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Sir Fielding Ould

A treatise of midwifery. In three parts. Dublin, Oli Nelson & 
Charles Conner, 1742.

In the early to mid-eighteenth century most deliveries were 
performed by midwives without formal training. The 
majority of the few surgeons called into consultation were 
equally ignorant of the process of childbirth, and physi
cians were not allowed to practice midwifery. Also during 
this period, few legitimate textbooks of midwifery/obstet- 
rics were available. A pivotal figure in the evolution of 
unskilled midwifery into modern obstetrics was Fielding 
Ould (1710-1789), a “man-midwife” of Dublin. His 
Treatise is considered the first textbook of importance in 
the English language.

To place this work in perspective, it is useful to con
sider obstetrics at this time. Prior to the establishment 
of lying-in hospitals, many pregnant women, particu
larly the poor and those in large cities, brought their 
children into the world under the most wretched of cir
cumstances. Destitute of proper care, warmth, or food, 
the mortality rate has been estimated at about 3 % (Le 
Fanu 1972). The deplorable circumstances for pregnant 
women in the city of Dublin have been eloquently 
described (Kirkpatrick 1912, Kirkpatrick and Jellett 
1913). Also, at this time, midwifery was considered the 
lowest form of medical practice. Occupying a higher 
rung on the therapeutic ladder were apothecaries and 
barber surgeons, some of whom dabbled in midwifery. 
Physicians, who stood at the pinnacle of this medical 
pyramid, were the only practitioners with a university 
education; however they did not practice obstetrics. In 
Dublin, although several hospitals were established dur
ing the early eighteenth century, none gave clinical 
teaching. At the University of Dublin, also called Trinity 
College, rather than a clinical curriculum, the Medical 
Faculty (founded in 1711) offered only courses in bot
any, chemistry, and natural philosophy. By and large, 
physicians had to travel to London or the continent to 
complete their education.

In the wake of the Irish potato famine of 1740, Dublin 
and other cities were flooded with the poor and destitute. 
One sixth to one fifth of the population are believed to have 
died as famine-related epidemics raged. In an effort to alle
viate some of the suffering by women in childbirth, and 
inspired by his experience at seeing the maternity facilities 
in Paris, in 1745, the surgeon and man-midwife Bartholomew 
Mosse (1712-1759) established the first bona fide maternity 
hospital in the British Isles, Dublin’s Hospital for Poor 
Lying-In Women. In December 1757, this facility was 
moved, and opened as The New Lying-In Hospital complex, 
later called the “Rotunda”.

As its title suggests, A Treatise..., consists of three sec
tions: normal parturition, complicated obstetrics, and the use 
of instruments for delivery. The work was the first to con
sider the mechanism of normal labor, to recommend the use 
of opiates and rest in prolonged labor, to describe episiot
omy, to urge delivery of the second twin shortly following 
that of the first, and to caution against premature extraction 
of the placenta. In addition, Ould was one of the earliest 
accoucheurs to consider ethical issues and the need to con
sult with colleagues.

In the Preface Ould expressed wonder, “Certainly the wis
dom of providence is very fully displayed in the whole scene 
of procreation; and the concurring circumstances which con
tribute to parturition are surprizingly beautiful...” (p. viii). 
Committed to improving the lot of women in childbirth, he 
declared that one should “contribute his mite... towards the 
perfection of the art of midwifery.” Ould criticized several 
authorities, stating that “many of their schemes are like those 
of some navigators and geographers, who never made use of 
a compass, but in their closet” (pp. viii-ix). He affirmed that 
for himself, the facts advanced had “truth and demonstration 
on their side, being confirmed by practice”, rather than aris
ing from his imagination (p. x). He concluded the preface 
with the caveat that the Treatise did not pretend to present a 
“compleat system..., by which that art may be perfectly 
learned”, or that it would make one adept “without ocular 
demonstration, and a long continued exercise of the hands in 
this, as well as other chirurgical operations” (p. xxv).

In Part I, Ould began with “anatomy... as the surest foun
dation whereon to build the rest” (p. 5). He expressed his 
belief in the importance in communicating whatever one can 
about normal pregnancy and delivery to relieve “distressed 
women, from extraordinary pain and torture, innumerable 
disorders and death, the consequence of bad practice; from 
misapply’d and ill contrived instruments; and even from the 
injudicious management of the hands” of the accoucheur 
(p. 2). He referred to previous works, giving his motive for 
writing: “Should I be happy enough to strike... the least 
spark of light, by the help of which, others more accom
plished may illustrate this subject, my ends are answered” 
(p. 5). Nonetheless, he acknowledged being “thoroughly 
conscious of my inequality to the task” (p. 4).

Undoubtedly Ould’s greatest scientific contribution was to 
consider for the first time the normal rotation of the fetal head 
in the pelvic cavity, i.e., the mechanism of labor. In present
ing this discovery, he claimed that it deserved “more circum
spection” than it hitherto had received, as “hereon depends in 
a great measure, either the happiness or misery both of 
mother and child” (p. 28). He recounted how he had first dis
covered the mechanism of normal labor in a patient in whom 
fetal “progress grew tedious.” This stimulated him to perform 
thereafter the “strictest examination” upon every woman he 
delivered (pp. xvi-xvii). A decade later William Smellie
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(1697-1763) expanded on and amplified details of the mech
anism of normal labor (Smellie 1752). In complicated cases, 
Ould also advocated consultation among doctors.

In the text’s third section, on instrumental delivery, Ould 
first described episiotomy. Although used secretly by the 
Chamberlen family for over 100 years, it was not until a 
decade earlier that the obstetrical forceps had been first 
described (Chapman 1733) and illustrated (Giffard 1734). 
In cautioning against the use of forceps and other danger
ous “foreign materials” except when “absolutely unavoid
able,” Ould stated: “Though I have gone through the 
foregoing part of this treatise with great pleasure, yet what 
is to come strikes me with horror” (p. 140). Also as an 
ardent foe of cesarean section, Ould rejected the favorable 
recommendations of previous writers for the procedure. He 
argued that it represented a “piece of cruelty”... “repug
nant, not only to all rules of theory or practice, but even of 
humanity” (pp. xxiii-xxiv), “this unparalleled piece of bar
barity,... this detestable, barbarous, illegal piece of inhu
manity.” He reasoned that because “this operation must 
necessarily destroy the mother; the question must arise, 
whether there be... any case [in which its] performance... 
is warrantable, while the mother is yet living” (pp. 198— 
203). In an era in which few mothers survived this surgery, 
perhaps such a view was understandable.

In place of the abdominal approach for obstructed labors, 
Ould devised what he referred to as a “terebra occulta"' (hid
den piercer) for perforating the fetal skull, thorax, or abdo
men, and which he illustrated in two plates (see Figs). 
Although accoucheurs of this era employed a veritable mul
titude of instruments of torture for this purpose—the 
crotchet, bistoury, fillet, vectis, various perforators, and scis
sors—Ould held that his trocar was less likely to injure the 
mother, and was more efficient in performing “the business 
required” (p. 169). He recounted several cases of severely 
contracted pelvis, with obstructed labor and fetal demise, in 
which it had proved useful. Regarding one such case he 
recorded, “This was the most laborious operation I ever per
formed.” Following the procedure his left hand was so swol
len it could not be used for 10 days (p. 182).

Born in Galway, Ireland, at about age 19 Ould com
menced working as a prosector in the Trinity College 
Medical School’s department of anatomy. During this time 
he attended the medical school lectures, although he was 
not officially matriculated as a student. After 5 years at 
Trinity, Ould moved to Paris where for 2 years he studied 
midwifery, probably under the accoucheur Gregoire the 
Elder (fl. 1730) who gave private lessons at the Hotel Dieu. 
In regard to that experience, he could not “.. .help declaring 
the necessity of being indebted to France for the true 
knowledge of practical midwifry; for the opportunities 
which are there met with, are no where else to be found... 

namely, those of occular demonstration of women being 
delivered, both in natural and preternatural labours” 
(pp. 71-72). He also recalled that while studying in Paris, 
“I made the strictest examination of every woman, which I 
either delivered, or saw delivered” (p. xvii). In 1738, Ould 
returned to Dublin and shortly thereafter was licensed to 
practice midwifery by the King’s and Queen’s College of 
Physicians of Ireland. In 1745, he was appointed assistant 
master of the newly founded Lying-In Hospital, and in 
1759 following the death of Mosse became master. In 1759, 
he was knighted by the Lord Lieutenant, Duke of Bedford 
and Viceroy of Ireland, although the reasons for this honor 
remain unclear. It was said of him, “Sir Fielding Ould is 
made a knight; He should have been a Lord by right. For 
then the ladies’ cry would be, O Lord, good Lord deliver 
me.” Among royalty that Ould delivered was Arthur 
Wellesley (1769-1852), the first Duke of Wellington.
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Wilhelm Noortwyk

Uteri humani gravidi anatome et historia. Lugduni 
Batavorum, Joan et Herm Verbeek, 1743.

In this work of the anatomy of the gravid uterus, Noortwyk (c. 
1712-1778) presented his investigations on the corpse of a 
young woman who died at 6 months gestation. Noortwyk 
obtained permission of the husband to excise the pregnant 
uterus from the corpse, and took it home for dissection. Tabula I 
of four copper engraved plates illustrates the opened uterus with 
external membranes (B), uterine wall (G, g), left Fallopian tube 
(A), cervix (L and M), uterine artery (O), and posterior uterine 
wall with orifice of vessels and decidua (which Noortwyk mis
takenly believed was the adherent placenta; (P)). Tabula III 
illustrates the 24 week fetus as it would lie in utero. Drawings 
for the four plates were made by J Wandelaar and engraved by 
Jan van der Spyk. In this description, Noortwyk asserted cor
rectly that the maternal and fetal circulations were separate.

Noortwyk, a native of Leiden and graduate of that univer
sity’s medical school (1735), was a pupil of the anatomist 
Bernhard Siegfried Albinus (1697-1770) who created 
impressive preparations of injected organs (Albinus 1737- 
1747), apparently was the first to inject the uterine vessels of 
a young woman who had died near term. In this preparation, 
he believed incorrectly, that some of the vessels were fetal in 
origin, and joined those of the uterus.
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Bernhard [Bernard] Siegfried Albinus

Tabulae VII uteri mulieris gravidae cum jam parturiret mor
tuae, [with] Tabularum uteri mulieris gravidae appendix. 
Lugdini Batavorum, Apud J & H Verbeek, 1748, 1751.

In his “illustrations of the gravid uterus after death of the 
parturient...” Albinus (1697-1770), presented a series of 
eight large copperplate illustrations (including one in the 
appendix). Albinus was born at Frankfort am Oder. He com
menced his medical studies at the University Leiden, and 
then transferred to Paris. In 1719, prior to receiving his medi
cal degree, he began teaching at Leiden. Two years later, fol
lowing the death of his father Bernard (1653-1721) who was 
a professor of medicine, at age 24 Bernhard was appointed 
professor of anatomy and surgery at the University. Albinus 
set a high standard in anatomical study by producing some of 
the most beautiful plates in the history of engraving. This 
magnificent work, with that of his Tabulae sceleti et muscu
lorum corporis humani, [Illustrations of the skeleton and of 
muscles of the human body] (1737-1747), is the apogee of a 
remarkable collaboration between Albinus and the artist Jan 
[Jean] Wandelaar (1690-1759) (who both drew the figures 
and engraved the copper plates). This collaboration lasted 
over 30 years, and was supported by the publishers Johannes 
and Hermanus Verbeek. Albinus supervised each drawing, 
insuring that the smallest details were depicted with great 
accuracy. Regarding the artistic merits of Wandelaar, Albinus 
recorded that he produced everything with truth and accu
racy and with marvelous refinement.

In the present volume, seven plates depict life-size the 
uterus far advanced in pregnancy, and one shows the fetus in 
utero. Tab V illustrates a fetus attached by the umbilical cord 
(p-u) to the placenta, with amnion (a, b) and chorion (e, f, g) 

membranes. The umbilical arteries (r, s, t, u) and vein (p, q) 
are clearly delineated, as are their distribution on the chori
onic plate of the placenta.

For their major anatomical folio (Albinus 1737-1747), 
Wandelaar placed each figure in a carefully chosen land
scape setting, with results so successful that the figures 
appear to be actually stepping out of the picture. The histo
rian, Johann Ludwig Choulant (1791-1861), stated that 
Albinus’ work with Wandelaar commenced “...an epoch of 
high perfection during which the mere outward appearance, 
superficial investigations, or the mere copying of subjects 
observed prove insufficient. Artistic and faithful representa
tions of the true form and connection of anatomic structures, 
discovered through repeated comparative studies, are now 
demanded” (Choulant-Frank 1920).
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John Burton

An essay towards a complete new system of midwifry, theo
retical and practical... London, James Hodges, 1751.

In his Essay... Burton (ca. 1710-1771), of York, in describing 
the placenta wrote, “it is evident, that the Circulation is not 
carried on from the Mother to the Foetus, nor from the Foetus 
to the mother, by continued Canals, but by the Extremities of 
the Umbilical Vein taking up Liquors by Absorption, in the 
same way as the Lacteal Vessels do in the Guts.... By the 
Means the Foetus is solely nourished, and thus the Circulation 
and Communication of the Humours betwixt Mother and 
Foetus are performed ...” (see Table 6; pp. 62-63).

Burton was a strong advocate that physicians should 
“apply themselves a little more to that practice” [e.g., mid
wifery], as in “bad Cases” where their assistance is needed, 
but no one can be found “... both Woman and Child fre
quently perish” (p. 291). In the eighteenth century, he was 
also one of the first to present a detailed discussion of cesar
ean section, advocating its performance both in the living 
woman when the fetus could not be delivered vaginally, and 
as soon as possible in the instance of a woman who died but 
the fetus was still alive (pp. 71, 91-92). Burton included 
detailed instructions for its performance (pp. 261 ff).

In the Preface, Burton extolled the writings of several of 
his predecessors, but stated that for the most part, the authors 
published, “from no other Motive than to let the World know 
there were such Persons in Being... the Public, in the mean 
Time, not reaping the least Benefit by this Content”. He con
tinued, stressing the importance of understanding reproduc
tion for “the Preservation of our Species”, and “in bring 
Children alive into the World, and in preserving the Lives of 
the Mothers....” (p. ix) Further in the Preface, Burton states 
of some critics, "But for those People, who like Birds of the 
Night scream in the Dark, when none can see them; and like 
cowardly Enemies, unseen, shoot their invenomed Darts at 
me, in secret Whispers, or anonymous Papers, such Creatures 
may spit their malignant Cholor, till it consume Themselves, 
before I shall regard them in the least” (p. xv).

Apparently, Burton also was the first to suggest that puer
peral fever was contagious. He also described the female pel

vis, the uterus and placenta, instruments used in delivery. In 
addition, he showed the fetus in various positions (see 
plates), some of which are similar to the “babies in a bottle” 
first illustrated in Eucharius Rosslin (ca. 1470-1526) 
(Rosslin 1513), and Jacob Rueff (1500-1558) (Rueff 1554). 
The 18 plates in this volume were by the later to be cele
brated artist George Stubbs (1724-1806), who lived in York 
at this time. These were Stubbs’ first published anatomical 
illustrations, and were based on his own dissections. 
However, he apparently was not satisfied with their quality, 
as he is not acknowledged as the artist. Stubbs’ illustrations 
for his celebrated the Anatomy of the Horse (Stubbs 1766.) 
were his only other anatomical studies published during his 
lifetime. Drawings for another volume that remained unpub
lished during his lifetime, Comparative Anatomical 
Illustration, were only discovered in the mid-twentieth cen
tury (Doherty 1974).

In his Essay, Burton violently attacked William Smellie 
(1697-1763), accusing Smellie of being purely a theorist and 
poor practitioner. He again returned to this theme in a later 
work (Burton 1753). Burton concluded his Essay stating, “I 
flatter myself that the Improvements which I have made in 
the Method of Practice, for the Preservation of both Mother 
and Child, and the several vulgar Errors which I have refuted, 
will sufficiently atone for the Size of the Book” (p. 390).

Burton studied at the Universities of Cambridge, 
Leiden, Paris, and Rheims, the latter institution at which he 
received his medical degree. After practicing in Wakefield 
for several years, he moved to York, where he played an 
important role in founding the York Hospital (Infirmary). 
In 1745, at the time of the Jacobite movement to restore 
Prince Charles Edward Stuart (1720-1788) who had been 
exiled in France, Burton’s sympathies resulted in his being 
imprisoned for almost a year and one-half. In his novel 
Tristram Shandy, Laurence Sterne (1713-1768) satirized 
Burton as “Dr Slop” (Sterne 1759-1767), a vulgar, man
midwife who during the delivery of Tristram, had crushed 
the bridge of his nose with his newly-invented forceps. 
Sterne’s satire is generally recognized as an unfair and 
cruel travesty of the real gentleman and scholar. Burton 
also contributed an important work on the antiquities of 
Yorkshire (Burton 1758).
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Johannes Fatio

Helvetisch-Vernunftige Wehe-Mutter, oder Gruendlicher 
Unterricht, wie mit den Schwangern, Gebahrenden, 
Kindbetterinnen und neugebohrnen Kindem umzugehen... 
Samt einer ausfeuhrlichen Beschreibung von Fortpflanzung 
des menschlichen Geschlechts, und aller weiblichen Leibes- 
Theilen, auch der Empfangniss, Formir- und Bildungn der 
Frucht in Mutterliebe. Nebst des Verfassers curiosen 
Anmerckungen, selbst bewahrten Handgriffen, Curen und 
dazu dienlichen Arzney-Mitteln. Dem Loeblichen 
Frauenzimmer, geschwohmen Weibem, und andern ehr- 
baren Frauen zu Nutz- Basel, verlegts Johann Rudolph 
Imhof, 1752.

The Helvetic Reasonable Midwife, by the Basel surgeon and 
obstetrician Fatio (1649-1691), was published 61 years after 
the author’s death. The work is divided into five parts: the 
anatomy of women and on generation, the pregnant woman 
and her diseases, natural and complicated deliveries, the 
childbed woman, her disease, food and drink, and the care of 
newborn children and their diseases. In the Socratic manner, 
Fatio’s printed marginal notes pose a series of questions as to 
how, why, and when a certain condition, complaint, or dis
ease arises. Fatio then provided the response in the main body 
of the text, frequently including prescriptions for a variety of 
pills, salves, tonics, dressings, purgatives, and sedatives.

Believed to be the first surgeon to write in detail on 
many aspects of surgery on children, of particular note is 
Fatio’s successful separation of a pair of conjoined twins. 
This is the first such account in recorded history. In Chapter 
20, after asking in what way there can be the anomalies at 
birth and in what way they can be separated, he presents 
the case with a discussion and illustrations. The twins 
Elisabet and Catharina, born 23 November 1689 (Figs. I 
and II), were conjoined at the lower sternum (xiphoid pro
cess) and umbilicus (e.g., xypho-omphalopagos twins). 
The mother, Clemtia Meijerin [or Meinin], was 42 years of 
age, and previously had given birth to two children. The 
first twin was born in the occiput presentation, the second 
in a conduplicatio corpore [body double or embraced]. 
Fatio was called to see the infants the following day. Then, 
with an audience that included the two Lord Mayors of 
Basel and a group of physicians, Fatio proceeded to sepa
rate the twins, dissecting the vessels of the umbilical cord, 
which, fortunately the midwife had cut at some distance 
from the infant, to their entry into the abdominal wall. 
Fatio ligated these with a silk cord, and cut the bridge of 
tissue from the umbilicus to the xiphoid. Figure I presents 
the twins in utero, while Fig. II shows them in a cradle.

Illustrated are the bridge of connecting tissue (C), the 
umbilical cord (D, E), and the two individual sets of one 
umbilical vein (F) and two umbilical arteries (G). Figure 
III shows the separated infants shortly following their bap
tism, while Fig. IV shows an enlarged view of the anatomy 
of the umbilical connection tissue of each twin (a, b). Fatio 
also provided an illustration of the two placentas from the 
conjoined twins (next page), which appear dichorionic and 
diamniotic.

Fatio records that on the ninth day postoperatively the 
ligated band of connecting tissue separated spontaneously 
from the abdominal wall of the infants. He debrided the ooz
ing stumps with a scalpel, treating these with a truss and 
small cushion soaked in red wine. The following day reason
ably complete healing had occurred and the infants were 
breast fed. Both girls recovered. This, the successful separa
tion of conjoined twins, was not repeated until early twenti
eth century. Unethical by present day standards, Emanuel 
Koenig (1658-1731), a young physician who was an observer 
of Fatio’s success, first published the case including illustra
tions, without crediting Fatio (Koenig 1689 or 1690). 
Theodor Zwinger III (1658-1724), another witness, also 
published an account with illustrations (Zwinger 1690). For 
the present work, the anonymous editors rearranged and 
reproduced Zwinger’s plate as shown here.

In this work, a number of representations of the fetus in 
utero clearly were modeled after those of Francois Mauriceau 
(1637-1709) (1668). This volume, which provides a fasci
nating guide into midwifery practices at the end of the seven
teenth century, is based largely upon Fatio’s own practice 
and experiences, most of which were believed to be valid 
some 60 years later. The frontispiece presents a fine engrav
ing of Fatio by Georg Daniel Heuman (1691-1759). Below 
his image is the motto Labore Laurem Lego [A legacy of 
work crowned with laurel].

Because of this and his other contributions to surgery in 
children; repair of peno-scrotal hypospadiac boys, hydro- 
metrocolpos, altresia of the terminal colon with imperfo
rate anus, hemangiaoma, and exomphalos, Fatio is 
sometimes referred to as the “father of pediatric surgery.” 
In addition, Fatio twice, in 1675 and 1684, operated suc
cessfully to repair vesico-vaginal fistula. Prior to the mid
nineteenth century and the work of James Marion Sims 
(1813-1883), the relief of this condition was a major stum
bling block of gynaecology (Sims 1852). Although many 
surgeons had made attempts to repair such lesions, they 
failed to be successful. With the patient in the lithotomy 
position, Fatio freshened the fistula margins with fine scis
sors, passed several sharpened quills through the edges of 
the fistula, and wound threads snugly about them to
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approximate the fistula margins. These successes are 
believed to be the first for this terrible scourge (Wangenstein 
and Wangenstein 1978).

Fatio, had a large practice in Basel and won high repute 
among his patients. A Master-Surgeon at the Guild of 
Barbers, and believed to have received a doctor of medicine 
degree at Valence, he was, however, treated as an outcast and 
never accepted by the University Faculty of Medicine. At 
this time the Canton of Basel had not joined the Swiss fed
eration. To aid in the midst of considerable political turmoil, 
Fatio had helped to write a new constitution. Nonetheless, in 
1691 he was arrested for “political conspiracy,” labeled a 
rebel as leader of an insurrection against the current city gov
ernment, and was tortured repeatedly. Finally, in the market
place in Basel with a large gathering of soldiers and 
onlookers, he was beheaded. According to some authors, his 
head was then used in a game of “football”. Although Fatio 
is alleged to have written several other volumes on surgery 
the manuscripts for these are believed to have been burned 
by the authorities. His Reasonable Midwife is the only work 
that survived (Rickham 1986).
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Andre Levret

L’art des accouchemens, demontre par des principes de phy
sique et de mecanique: pour servir de base et de fondement 
a des lemons particulieres. Paris, Delaguette, 1753.

Levret (1703-1780) presented a schematic illustration of 
coronal sections of the uterus, with adenexa and vagina, at 
various stages of gestation. A major contribution was his 
attempt to apply the principles of physics and mechanics to 
the course of labor, and his emphasis on the concordance, or 
lack of it, in the relation of the size of the fetal head to the 
pelvic diameters in determining the outcome of labor. These 
contributions helped to earn him the distinction of the 
“founder of rational operative obstetrics.” He also illustrated 
the normal and rachitic female pelvis. In addition, he dia
grammed the [variations] in the axis of the near-term uterus, 
and placentation with multiple pregnancy. In this work he 
also considered diseases such as syphilis, rickets, puerperal 
convulsions, and other complications. Moreover, he invented 
other obstetric instruments and made important observations 
on pelvic anomalies, and improved the operation of version 
with extraction of the fetus. In the second edition of this 
work published almost a decade later, Levret described the 
pelvic planes and axes, diagramming the parabolic curvilin
ear axis of fetal descent (Levret, 1761). This parturient axis 
was further described and clarified by Carl Gustav Carus 
(1789-1869, Carus 1820).

One of the most important French obstetricians of the 
eighteenth century, Levret published on many aspects of 
obstetrics and gynecology. With William Smellie (1697- 
1763, Smellie 1754) and Benjamin Pugh (1715-1798; Pugh 
1754), Levret is credited with introduction of the pelvic, 
maternal curve with fenestrated blades of the obstetrical for
ceps (Levret 1747). He noted that he developed these to 
assist in disengaging the fetal head “empacted in the pelvis.”

Among his distinguished patients was the Dauphiness, 
mother of Louise XVI (1754-1793). A skillful surgeon
accoucheur, he was elected to membership in the Royal 
Academy of Surgery of Paris.
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view to illustrate a Treatise on that Subject and Collection 
of Cases. London, 1754.
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William Smellie

A Sett of Anatomical Tables, with Explanations, and an 
Abridgment of the Practice of Midwifery, with a view to illus
trate a Treatise on that Subject and Collection of Cases. 
London, 1754.

Smellie’s (1697-1763) Sett of Anatomical Tables..., was 
published as a supplement to his Treatise ... of 1752, and 
was designed to illustrate as accurately as possible the 
female pelvis and fetus. Smellie, the “master of British 
Midwifery,” is stated to have been the foremost obstetri
cian of the eighteenth century, and made a number of con
tributions to the field. In the Preface, Smellie gave his 
rationale for this work. “As in a long course of teaching 
and practice in Midwifery, I hope I may without vanity say, 
that I have done something towards reducing that Art, into 
a more simple and mechanical method than has hitherto 
been done. I have attempted to explain the same in my 
Treatise of the Theory and Practice of Midwifery....” He 
continued, that he was induced to prepare this volume as, 
“... most of the representations hitherto given ... were in 
many respects deficient.” Smellie assured the reader, “the 
greatest part of the figures were taken from Subjects pre
pared on purpose, to show everything that might conduce 
to the improvement of the young Practitioner ...” (page 
unnumbered).

Smellie described more accurately than any previous 
writer the mechanical relations of the fetal head to that of 
the mother’s pelvis during parturition, i.e., the mechanism 
of labor. He also stressed the importance of precise pelvic 
measurements, and was the first to measure the internal or 
diagonal conjugate. Importantly for the accoucher, he laid 
down rules regarding the safe use of obstetrical forceps 
which remain valid today. He introduced the steel “English” 
lock on the forceps and, coincidentally with Andre Levret 
(1703-1780) of Paris (1753), added the pelvic curve. He 
apparently was the first to use forceps to rotate the fetal 
head, and to use forceps on the aftercoming head of a 
breech delivery. He also invented several important obstet
ric instruments.

The anatomic plates of this elephant folio, and classic 
of illustrated obstetrics, are far superior to any that had 
appeared previously, and present masterly representations 
of the relations of the parts of the mother and child at sev
eral stages of gestation. The Sett of Anatomical Tables..., 
(the Sett of which was a misprint, corrected in later edi
tions) may have achieved more in the spread of correct 

ideas of labor and parturition than all of the works previ
ously written on the subject. Undoubtedly, it also played 
an important role in Smellie’s rise to fame. Of the 39 
plates, 25 or 26 are by the Dutch artist and comparative 
anatomist Johannes van Riemsdijk (also Jan van Riemsdyk; 
van Rymsdyk; fl. 1750-1788). In fact, this was the first of 
the three great eighteenth century obstetric folios illus
trated by van Riemsdijk.

Smellie’s decision to produce this atlas from anatomic 
dissections could not have been undertaken lightly, and 
the expense must have been great. The artist later created 
the illustrations for Charles Nicholas Jenty’s (fl. 1720- 
1770) Uteri praegnantis un ad partum (1757), William 
Hunter’s (1718-1783) Gravid Uterus (1774), as well as 
for a quarto, of Thomas Denman (1733-1815). Eleven of 
the plates were by Pieter Camper (1722-1789), one of his 
students from Holland and anatomist at Franeker. Smellie 
himself is believed to have drawn the illustrations for two 
plates (37 and 39). All were beautifully engraved by 
Charles Grignon (1714-1810), a French artist who lived 
in London. Among the plates is the first illustration of a 
rachitic pelvis, and several on the mechanism of normal 
labor and illustrations of abnormal presentations. Plate 
VIII illustrates the fetus at 6 or 7 months of gestation, 
with its placenta (K) and surrounding amniotic mem
branes (L), within the uterine wall (A) and bones of the 
pelvis (B, C, D). In Plate X, Smellie depicts near-term 
twins, with their individual placentas (K) and membranes 
(L), within the uterus (A, I) and the bones of the pelvis (B, 
C, D). Many editions were published subsequently, 
including those in French and German (Russell 1963, 
1987).

Smellie was born in Lanarkshire, Scotland. Following 
an apprenticeship with a local apothecary-physician, naval 
service, and general practice, he studied for a year in Paris. 
In 1741, he moved to London where he taught obstetrics in 
his home. To teach obstetrics on a scientific basis, Smellie 
used a mannequin fabricated from pelvic and fetal bones 
covered with leather. Practicing among the poor, Smellie 
became a popular teacher. In his Preface to “A Treatise...” 
during one decade, he gave over 280 courses of midwifery 
“... for the instruction of more than 900 pupils, exclusive 
of female students: and in that series of courses, 1150 poor 
women have been delivered in presence of those who 
attended me; and supported during their lying-in, by the 
stated collection of my pupils: over and above those diffi
cult cases to which we were often called by midwives, for 
the relief of the indigent. These considerations, together
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with that of my own private practice, which hath been 
pretty extensive, will, I hope, screen me from the imputa
tion of arrogance, with regard to the task I have under
taken; and I flatter myself, that the Performance will not be 
unserviceable to mankind” (Smellie 1752, pp. v-vi). 
Among his pupils was the celebrated William Hunter 
(Smellie 1752).

Volume one of his Treatise..., is a general discussion of 
normal obstetrics, as well as pathological problems, and 
was the first important textbook of obstetrics written by a 
Briton. In agreement with several previous writers on the 
weight of the newborn infant, Smellie wrote that “... at 9 
months [the infant would weigh] from ten to twelve, and 
sometimes sixteen pounds” (Smellie 1752, p. 121). As noted 
earlier, it was Johann Georg Roederer (1727-1763) of 
Gottingen who first recorded the correct weight and length 
of the newborn infant (Roederer 1753). The second and 
third volumes of the Treatise..., published in 1754 and 1764, 
respectively, included 531 case histories collected from 
Smellie’s extensive practice. Smellie began compiling vol
ume three in his retirement at his home in Lanark, Scotland. 
Following his death, this was completed by his friend the 
novelist Tobias George Smollett (1721-1771) who also 
practiced midwifery (Huffman 1969, 1970; Thornton and 
Want 1979).
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Charles Nicholas Jenty

The demonstrations of a pregnant uterus of a woman at her 
full term. London, Printed for...the author, 1757.

The London surgeon Jenty (fl. 1720-1770) presented an 
atlas of six life-sized mezzotint plates of a near term preg
nant woman and her fetus. In the mezzotint process, some
times called “the black art” (De Lint 1916), the surface of a 
metal plate is stippled or roughened all over. Then lighter 
shades are produced by smoothing down the appropriate 
areas. Rather than sharp lines as in an engraving, the resul
tant prints show a smooth transition between the light and 
darker areas. Jenty justified this method which was not com
mon for medical illustrations, noting,

If it should be asked, Why, in these Plates, I chose Mezzotinto, 
instead of Engraving? I answer, that not only the difficulty 
and Length of time requisite to have executed these TABLES, 
by able persons, nor the expence, which would have been 
considerable, prevented my Determination to Engraving; but 
the Engraving itself, how well soever performed, would not 
have answered my intention for Colouring, so well as 
Mezzotinto; as this method is softer, and capable of exhibit
ing a nearer imitation of Nature than Engraving, as Artists 
themselves acknowledge that Nature may admit of light and 
shades, well blended and softened, but never did of a harsh 
outline: So it must be confessed, that these Prints may want 
the Smartness which Engraving might have contributed; but 
the Softness which they possess, may approach nearer to the 
Imitation of Nature, when coloured, than any engraving pos
sibly could, merely thro’ the unavoidable Delineation of the 
Outline.

These drawings were made by Johannes van Riemsdijk 
(also Jean or Jan van Riemsdyk; van Rymsdyk; fl, 1750— 
1788), while several engravers prepared the mezzotint plates 
(Russell 1963, 1987). van Riemsdijk also produced the illus
trations for both William Smellie’s Sett of Anatomical Tables 
... (1754) and William Hunter’s The Anatomy of the Human 
Gravid Uterus Explained by Figures (1774). With the illus
trations of Jenty’s classic work, a separate text was published 
simultaneously. Because the plates probably were used for 
teaching, being hung in dissecting rooms, few copies have 
survived. In addition to the original English edition, Latin, 
French, German, and Dutch editions of Jenty’s major work 
were published.

Jenty also dissected other anatomical specimens. A num
ber of drawings (probably 16 of these drawn by van 
Riemsdijk) with several others were acquired by the London 
physician John Fothergill (1712-1780). A friend of the 
American William Shippen, Jr. (1736-1808), later Professor 
of Anatomy and Surgery and co-founder in 1765 of the 
College of Philadelphia (now University of Pennsylvania), 
Fothergill sent 18 anatomical drawings with several casts to 
Shippen at the Pennsylvania Hospital in Philadelphia. These 

were used by the medical students and staff and where they 
remain today (Packard 1938, Scott 1904).

Despite the fame of these plates, little is known of Jenty 
and his life. Based on his writing, he is believed to have 
been born and educated in France. Listing himself as 
Professor of Anatomy and Surgery in London, he is thought 
to have practiced there for a decade or more. Listed as a 
British Surgeon’s Mate, he served in Portugal for several 
years of the Seven Year’s War (1756-1763), which pitted 
the great powers of Europe against one another (Dobson 
1954). Following the cessation of hostilities, he remained in 
Lisbon for several years and later moved to Madrid 
(Thornton and Want 1978).
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Figure from Jenty, 1757. 
Fetus in utero
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Figure from Jenty, 1757. 
Fetus in utero (breech)
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Figure from Jenty, 1757. 
The uterus after birth with placenta
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Johann Georgii [Georg] Roederer

leones uteri humani observatinibus illustratae. Gottingae 
[Gottingen], sump Vandenhoeckianis, 1759.

Originally from Strassburg, in 1748 Roederer (1726-1763) 
went to London to study anatomy with William Hunter 
(1718-1783) and midwifery with William Smellie (1697- 
1763). With Bernard Siegfried Albinus (1697-1770) at the 
University of Leyden, and Pieter Camper (1722-1789) at the 
University of Groningen, he explored anatomy further before 
returning to Strassburg where he graduated from medicine 
and published his dissertation, De foetu perfecto [Formation 
of the Fetus] (1750). Roederer then was recruited to the 
University of Gottingen by Albrecht von Haller (1708- 
1777), where he was appointed as Germany’s first Professor 
of Obstetrics, and founded the first lying-in hospital for the 
training of male Geburtschelfer [obstetricians]. Among his 
contributions were studies on fetal positions, and the mecha
nism of delivery.

Based on his autopsy studies at the lying-in hospital at 
Gottingen, Roederer prepared his leones..., with seven folio 
plates, drawn and engraved by Joel Paul Kaltenhofer (1716— 
1777), one of Germany’s finest copper-plate engravers. 
Tabula III illustrates the placenta in situ and attached to the 
caudo-lateral uterine wall after delivery. Seen are the opened 

wall of the uterus (A to C), with cross-sections of the uterine 
arterial supply (F) and veins (D, E), the umbilical vein (H) 
and its branches (L, 1), the umbilical arteries (I, K) and their 
branches (M, m), placental membranes (N, P, Q), the cervi
cal os (S), and the right Fallopian tube (T). Tabula V illus
trates a term fetus in utero.

Roederer also published on the mechanism of delivery of 
the fetus, and gave the first clear account of the changes in the 
breast during pregnancy (Roederer 1753), and also of cancer 
of the uterus (Roederer 1756). With Carl Gottlieb Wagler (1731— 
1778), he wrote an extensive study of typhoid fever, a disease 
not uncommon among mid-eighteenth century obstetrical 
patients; howver, which the authors confused with dysentery 
and relapsing f ever.
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Johann Friedrich Schutz

Griindliche Anweisung zur Hebammenkunst... mit kupfern. 
Hildburghausen, Johann Gottfried Hanisch, 1770.

Schutz of Sonnenberg dedicated this well illustrated work 
for midwives to duchess Charlotte Amalie of Saxony. It is 
divided into three parts, dealing with the periods before, 
during, and after birth. The first part is introduced with a 
description of the profession and the duties of midwives, 
followed by a section on anatomy, the examining of a preg
nant woman, virginity, the signs of pregnancy, and the con
duct of pregnant women including advice on adequate 
clothing. The second discusses childbirth in general, labor, 
and various positions for delivery of the infant. This is fol
lowed by chapters on natural births, turning, and “unnatural 
births”, that require the intervention of a physician or mid

wife, and the occasional use of instrumens. Included is 
advice in complicated births caused by a narrow pelvis, a 
misshapen uterus, premature births, the still-born infant, 
and extra-uterine pregnancy. The third portion of the text 
concerns postnatal care, delivery of the placenta, removal 
of the umbilical cord, conduct of the lying-in woman, and 
the care of the newborn infant. The last chapter is dedicated 
to the duties of wet-nurses. The 19-folded plates contain 37 
engraved illustrations of the female pelvis and uterus, vari
ous fetal positions, and the manipulations required to effect 
delivery. Figures V and VI illustrate infants in an oblique 
lie, that require extraction of the legs and breech delivery. 
Figures VII and VIII demonstrate a method of placing a 
lasso around the ankles to bring the legs down for extrac
tion. Figures XXIX and XXX illustrate the manner in 
which a midwife might perform assisted breech delivery of 
the fetus.



Johann Friedrich Schutz 151

§ ny 6 tfalvi.
a

s Z twS Jfio. a ^a/ni

Figures from Schutz, 1770



152 The Fetus in Utero Including Twins and the Placenta

Jacques Fabien Gautier D'Agoty

Anatomie des parties, de la generation de la femme, represen
tees avec leurs couleurs naturelies, se Ion le nouvel art. Jointe 
a I’angeligi de tout le corps human, et a ce qui concern la 
grosserse et bs accouchemens. Paris, chez J. B. Brunet, 1773.

In his Anatomie des parties de la generation..., Gautier 
D’Agoty (1717-1785) published the first such work on female 
anatomy produced by printing in four colors rather than by 
hand coloring. Although not always anatomically exact, the 
magnificent mezzotint representations are striking, and are of 
interest in the history of art and of anatomic illustration.

Gautier was born at Marseilles. Here, he became the 
assistant of the printer Jacob Christoph le Bion (1667- 
1741), who invented the technique of colored mezzotinting 
by first applying Isaac Newton’s (1642-1727) theory of 
colors (Newton 1704) to printing. This involved making 
three separate copper plate impressions (with yellow, red, 
and blue inks). After Le Bion’s death, Gautier claimed to 
have invented color plate printing, although his contribu
tion was only to add a fourth black plate to Le Bion’s three 
color plates. Nonetheless, his representations are striking, 
and, in the opinion of Choulant, “... will always retain their 
value in the history of art and especially in the history of 
anatomic illustrations.” (Choulant 1962, p. 270). Although 
drawn from dissected bodies, the features are shown life
like. Plate V, a colored mezzotint, illustrates the upper body 
of a near-term pregnant woman, showing the fetus in utero 
with placenta (a to h), as well as her exposed superficial 
musculature (A to H). The subject, looking back at the artist, 

presents a characteristic pose of eighteenth-century French 
portraiture.

He also published Essai d I'anatomie en tableaux imp rimes 
(Paris, 1745), which contained two life-sized anatomical fig
ures printed in four colours, one of a man, the other of a woman, 
each figure being made up of three plates. Later, Gautier 
D’Agoty associated himself with the surgeon Jacques-Fran^ois- 
Marie Duverney (1661-1748), and together they produced sev
eral other large colored anatomical atlases including Anatomie 
generale des viscere ... (Paris, 1752). Gautier’s works were 
printed on large size paper (French columbier) folio. In the text, 
Gautier gives not only description of the plates, but information 
on the history of the publication.
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William Hunter

Anatomia uteri humani gravidi tabulis Illustrata...The 
Anatomy of the Human Gravid Uterus Explained by Figures. 
Birmingham, John Baskerville, 1774.

One of the most magnificent obstetric atlases ever published, 
an Elephant Folio with life sized figures, “anatomically exact 
and artistically perfect,” this work illustrates the gravid uteri of 
three women who died during the last third of gestation, and 
several others that succumbed earlier in pregnancy. Hunter 
(1718-1783), a Scotsman who worked in London, com
menced working on the atlas in 1751, when it was expected to 
contain ten plates illustrating the anatomy of a single subject 
parturient. With the addition of the illustrations of a dozen 
other subjects, the number of plates rose to 36, two of which 
were discarded, leaving the present 34 Thus, the completion of 
this folio required nearly 23 years. Hunter spared no expense 
in having one of the leading anatomical artists of the time, 
Johannes van Riemsdijk (also Jan van Riemsdyk or van 
Rymsdyk) execute 31 of the drawings in red chalk, the plates 
of which were engraved by over a dozen engravers. Strangely, 
Hunter failed to credit van Riemsdijk by name, referring only 
to “the ingenious artists.” Some problems raiseds by this 
affront have been reviewed (Corner 1951).

As noted earlier van Riemsdijk had also executed the 
plates for the folio atlases of both William Smellie (1754, pg. 
184) and Charles Nicholas Jenty (1757, pg. 188) (Huffman 
1969, 1970, Thornton and Want 1979). This also is one of 
only two medical books to have been printed by the finest 
printer of that age, John Baskerville (1706-1775) of 
Birmingham, who not only created his unique type fonts, but 
made his own fine paper and ink (Ollerenshaw 1974, 
Thornton and Want 1974a). The life-size line engravings 
achieve effects of depth and contrast without losing sharp
ness of detail, and present a wide range of normal and patho
logic conditions of the womb and fetus. Each page of text is 
printed in two columns, one in Latin and the other in English. 
John Hammond Teacher (1869-1930) of Glasgow has pre
sented an account of the preparation of the plates (Teacher 
1900, pp. xxi-xxvii), and several writers have provided con
siderable detail on the individual artists and engravers who 
prepared the 34 plates (Ollerenshaw 1974, Thornton and 
Want 1974a). Bibliographical details of later editions of this 
classic also have been given (Goodall 1958, Le Fanu 1958).

Regarding this work Hunter stated in the Preface, “The art 
of engraving supplies us... with what has been the great 
desideratum of the lovers of science, an universal language. 
Nay, it conveys clearer ideas of most natural objects than 
words can express; makes stronger impressions upon the 
mind; and to every person conversant with the subject, gives 
an immediate comprehension of what it represents” (p. i). 

Later he expanded upon this theme, “Anatomical figures are 
made in two very different ways; one is the simple portrait, 
in which the object is represented exactly as it was seen; the 
other is a representation of the object under such circum
stances as were not actually seen, but conceived in the imagi
nation” (p. ii). He also noted that the illustrations represent 
only “...what was actually seen,” that they will carry “...the 
mark of truth... [and be]...almost as infallible as the object 
itself’ (p. iii).

Regarding Plate VI, the opened abdomen exposing the 
fetus of a woman near term, Hunter wrote, “Its body was 
covered with a white, greasy mucus, which is commonly 
seen on children at their birth. This is represented at the 
upper part of its back, where it was intersected with lines, 
from the wrinkles and motion of the child’s body. Every part 
is represented just as it was found; not so much as one joint 
of a finger having been moved to show any part more dis
tinctly, or to give a more picturesque effect.” This plate was 
engraved by Sir Robert Strange (1721-1792), whom Hunter 
praised in the preface “for having by his hand secured a sort 
of immortality for two of the plates (the other being plate 
IV), but for having given his advice and assistance in every 
part with a steady and disinterested friendship” (p. iv). Plate 
XIII depicts the gravid uterus and fetus in breech presentation 
at 9 months of gestation. Note the exquisite detail and the 
umbilical vessels as they insert on the placental disc (top of 
figure). It has been suggested that the plates for The Anatomy 
of the Human Gravid Uterus ... originally were intended as 
illustrations to An Anatomic Description of the Human 
Gravid Uterus and its Contents, which Hunter left unfin
ished at his death. His nephew, Mathew Baillie (1761-1823) 
published this latter work a decade later with a preface and 
several inaccurate additions (Hunter 1794). A second edition 
prepared by Edward Rigby (1747-1821) appeared in 1843 
(Hunter 1843).

William, with his brother John (1728-1793), also explored 
the anatomy of the placenta, and described the separate cir
culatory systems of the mother and the fetus (J. Hunter 1786, 
Hunter 1794). Four decades earlier, Alexander Monro pri
mus (1697-1767) of Edinburgh, in his consideration of fetal 
nutrition had denied that any connection between the mater
nal and fetal circulations could exist. He recounted that in 
careful examination of the bodies of five women who had 
died in labor he identified, “... a thick, fungus, succulent, 
cellular substance ...” [the decidua] between the muscular 
myometrium and the villous coat in which were the uterine 
venous sinuses and through which numerous thin-coated 
vessels passed, and in this cellular substance the sinuses 
were. Excepting its sinuses it resembled the internal coat of 
the intestine ... Munro concluded that the tips of the fetal 
vessels pass through this decidua to approximate the mater
nal blood (Monro 1734). In his careful description of the
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decidua, Hunter distinguished between the parietal lining 
(membrana decidua vera) and that of the capsule (membrana 
decidua reflexa).

William Hunter had been a student of Monro, and no 
doubt had read his 1734 essay. It was the Hunter brothers, 
however, with their careful injections of the vasculature, 
who definitively demonstrated the maternal and fetal circu
lations to be separate. In Plate XXIV of The Gravid Uterus, 
Hunter illustrates the opened uterus of a woman at 6 months 
gestation. The uterine arteries and veins had been injected 
with red and blue wax, respectively, and these with umbili
cal vessels on the fetal placental surface, which contained 
no wax, are observed. Here and elsewhere, Hunter noted the 
“convoluted” (e.g., spiral) arteries of the uterine vascula
ture, and the separate circulation of the mother from that of 
the fetus (Hunter 1774). In his full Anatomic Description, 
Hunter described the placenta as a blending of two compo
nents—a continuation of the fetal umbilical vessels and the 
uterine (decidual) aspect. He described in some detail his 
experiments of filling the uterine arteries and veins with liq
uid wax of different colors (Hunter 1794, p. 47), and also of 
injecting the umbilical vessels (Hunter 1794, p. 48), con
cluding that the circulations were quite separate. He sum
marized his experience:

From all these experiments and observations which have been 
often repeated and diligently attended to, with no other desire 
than to discover truth, it seems incontestable that the human 
placenta, ... is composed of two distinct parts, though blended 
together, viz, an umbilical, which may be considered as part of 
the foetus, and an uterine, which belongs to the mother; that 
each of these parts has its peculiar system of arteries and veins, 
and its peculiar circulation, receiving blood by its arteries, and 
returning it by its veins; that the circulation through these two 
parts of the placenta differs in the following manner: in the 
umbilical portion the arteries terminate in the veins by a conti
nuity of canal, whereas in the uterine portion there are interme
diate cells into which the arteries terminate, and from which the 
veins begin. Though the placenta be completely filled with any 
injection thrown into the uterine vessels, none of the wax finds 
its way into any of the umbilical vessels; and in the same man
ner fluids injected into the umbilical vessels never can be 
pushed into the uterine, except by rupture or transudation 
(Hunter 1794, p. 48).

In his account, William Hunter noted the occasional 
absence of one umbilical artery (Hunter 1794, p. 33), a con
dition now appreciated to be associated frequently with fetal 
malformation (Benirschke and Brown 1955, Benirschke and 
Dodds 1967).

In addition to demonstrating that the maternal and fetal 
vessels are completely separate, the brothers also clearly 
demonstrated maternal blood in the intervillous space. These 
two observations have led to our modern view of transpla
cental exchange between the fetal and maternal circulations 
in humans. Plate X, Fig. I (lower right) illustrates the exterior 
of the postpartum uterus over the site of placental implanta
tion, with both arteries and veins filled with wax. Figure II

(lower left) shows the fetal surface of the placenta, with the 
umbilical vein and two umbilical arteries injected. Figure III 
(upper panel) depicts the inner surface of the postpartum 
uterus at the site of placental implantation. A, B. and C show 
the uterine wall, and D, E, and F show the inner uterine sur
face with large venous orifices.

An alternative view on resolving the problem of the pla
cental circulation has credited John Hunter (1728-1793) 
with that discovery. According to his account, in 1754 Colin 
Mackenzie (d. 1775), an assistant to the London obstetri- 
cian/anatomist William Smellie (1697-1763), had made an 
unusually careful dissection of the gravid uterus after inject
ing melted wax into the uterine arteries and veins of a preg
nant woman who had died, this apparently in an attempt to 
confirm or deny the report of Wilhelm Noortwyk (ca. 1712- 
1778). John Hunter recorded that he was asked by Mackenzie 
to examine the dissection, and wrote, “The facts being now 
ascertained and universally acknowledged, I consider 
myself as having a just claim to the discovery of the struc
ture of the placenta, and to its communicate with the uterus, 
together with the use arising from such structure and com
munication, and of having first demonstrated the vasculatiry 
of the spongy chorion” (J. Hunter 1780). As a consequence, 
the brothers William and John disagreed on priority of this 
discovery. They went their separate ways, and it was not 
until near William’s death in 1783 that they were reconciled 
(Simmons 1783).

Hunter originally studied at the University of Glasgow for 
a career in the ministry. Soon, however, he discovered his 
love for medicine. After an apprenticeship with William 
Cullen (1710-1790) and a year in Edinburgh with Monro, he 
moved to London to study under William Smellie (1697— 
1763) and James Douglas (1675-1742). Beginning in 
October 1746, Hunter offered courses in anatomy from his 
home. These courses offered, “the opportunity of gentlemen 
learning the art of dissecting during the whole winter season, 
in the same manner as at Paris.” From Hunter’s “Great 
Windmill Street School of Anatomy” came many of the lead
ing anatomists and surgeons of the day, including his brother 
John. Hunter’s Anatomia uteri humani gravidi... stimulated 
the publication of several related works, including John 
Burns’ (1774-1850) The anatomy of the gravid uterus (Burns 
1799), and Samuel Thomas Sommerring’s (1755-1830) 
leones embryonum humanorum (Sommerring 1799).

In 1762, Hunter attended Queen Charlotte (1738-1820) 
during her first confinement in which she was delivered of the 
Duke of Cornwall (1762-1830). In 1767 he was elected to 
fellowship in the Royal Society, and the following year King 
George III (1738-1820) appointed Hunter the first professor 
of anatomy at the Royal Academy of Arts. In addition to this 
work as a leading anatomist and reformer of the practice of 
midwifery, Hunter also is remembered for his original 
description of arteriovenous aneurysm, and for clarifying the
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anatomy and physiology of the lymphatics. Hunter served as 
President of the Medical Society of London (1780), and 
received numerous honors. Following his death, his magnifi
cent collection of books, manuscripts, and anatomical and 
pathological specimens were bequeathed to the University of 
Glasgow, where they are still archived to this day. As may be 
evident from the list of references, in contrast to many works 
presented in this volume, after almost two and a half centuries 
Hunter’s The Anatomy of the Human Gravid Uterus ... con
tinues to be of relevance and to attract widespread interest.
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Joseph Jakob Ritter Plenk [von Plenck]

Anfangsgrunde derGeburtshiilfe. Zwote verbesserte Auflage. 
Wien, Grafferischen Buchhandlung, 1774.

Plenk (1738-1807), a renowned Viennese physician and 
polymath, first published this obstetrical work, “Elements of 
Childbirth” in 1768. With engraved vignette on title-page, 
decorative ornaments and two fine copperplates of instru
ments and obstetrical chair, this enlarged and corrected sec
ond edition shows in Plate I views of Der Geburtstuhl 
[obstetrical chair] that can folded back to make a bed (Figs. I 
and II), a blunt spatula or lever for aiding in delivery (Fig. 
Ill), a hook for reducing (amputating) a fetal part (Fig. V), a 
tape to affix to a fetal limb so that it might be delivered (Fig. 
IX), and a perforator (Fig. X) with the needle extended (a). 
Plate II depicts obstetrical forceps (Fig. VI) with the two 
blades separated (Fig. VI, LA and LB), a wide pincer or per
forator (Fig. VII) and serrated pliers (Fig. VIII).

Plenk was a graduate of the University of Vienna (1763), 
and disciple of Heinrich Johann Nepomuk von Crantz (1722- 
1799) the first professor of obstetrics at that University (Crantz 
1756a; 1756b). For a short period, Plenk served as professor of 
anatomy, surgery and obstetrics at the University of Basel 
(1770). Soon, however, he was summoned by Empress Maria 
Theresia (1717-1780) archduchess of Austria and Queen of 
Hungary and Bohemia (1740-1780) to teach at the University 
of Tymau in Hungary. He also taught at the Universities of 
Buda and Pest. In 1783, he became professor of chemistry and 
botany at the Josephinum, the military medico-chirurgical 
academy at Vienna for training army officers, founded by 
Emperor Joseph II (1741-1790), the Holy Roman Emperor 
(1765-1790). A prolific author, Plenk wrote over 30 works on 
surgery (Plenk 1777-1778), toxicology, forensic medicine 
(Plenk 1781), venereal disease (Plenk 1766,1793), and botany 
(Plenk 1788, 1798). An admirer and student of Carl von Linne 
[Linnaeus] (1707-1778) (Linne 1735), he employed classifi
cation by genus and species to define various entities. For 
instance, for diseases of the skin, he pioneered a classification 
based on their clinical appearance rather than anatomical loca
tion, arranging over 100 clinical conditions into ten major 
groups (Plenk 1776). Although having shortcomings, this clas
sification served as a basis for the development of contempo
rary dermatology (Jackson 1977, Lane 1933). He also authored 
a major review of the advances in ophthalmology during the 
eighteenth century (Plenk 1777), and one on diseases of the 
teeth and gingiva (Plenk 1778). Although his works passed 
through many editions and translations, some have argued that 
aside from his contributions to systems of classification, the 
works presented little that was innovative or original. Because 
of his many contributions, in 1798 he was elevated to Hungarian 
nobility and received the appellation, von Plenk.
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Jean-Louis Baudelocque

L’art des accouchemens 2 vols. Paris, Mequignon, 1781.

Baudelocque (1746-1810), chirurgien accoucheur of Paris, 
contributed to an understanding of the anatomy of the female 
pelvis, and possible abnormalities. In that era, rickets, a dis
ease now known to be caused by vitamin D deficiency char
acterized by defective bone growth, was particularly common. 
In women this resulted in pelvic deformity, dystocia, and dif
ficulty in childbirth. Baudelocque invented a pelvimeter and 
established the importance of external pelvic menstruation in 
assessing the probability of a woman being able to deliver an 
infant vaginally. By his careful descriptions of the female pel
vis, he helped to advance knowledge of pelvimetry and an 
understanding of the mechanisms of labor. The external con
jugate diameter, that of “the thickness of the woman from the 
middle of the pubis to the tip of the spine of the last lumber 
vertebra...” is known as Baudelocque’s diameter.

Baudelocque’s treatise contained little that was original. 
His objective, he wrote, was to prepare an authoritative man
ual for the edification of students. Regarding vaginal deliv
ery he wrote, “this operation, which is entirely mechanical, 
and subject to the laws of motion, is most frequently per
formed by the natural force of the organs of the woman...” 
(p. 1). In this two volume work, Baudelocque considers nor
mal labor as well as essentially every complication of which 
one can conceive. The work includes 14 large plates by the 
Parisian artist and engraver Jean Jacques Avril the Elder 
(1744-1831).

Plate VI, Volume II, illustrates the accoucheur using out
let forceps to assist with the delivery of the head in an other
wise normal vaginal delivery: a, a, lumbar vertebrae; b, b, 
sacral vertebrae;... h, the pubis; et cetera. The first five plates 
included in volume I, present details of normal pelvic 
anatomy and menstruation, as well as that of two deformed 
pelves. Plates VII and onward (Volume II) illustrate the use 
of forceps in abnormal presentations such as face, the after
coming head of a breech delivery, and so forth.

In 1798, following the French Revolution, Baudelocque 
was appointed professor of obstetrics at the Ecole de Saute 
and director of the Maternite. Le grand Baudelocque became 
the acknowledged master accoucheur in France, attending 
Empress Marie-Louise (1791-1847), second wife to Napoleon 
I [Bonaparte] (1769-1821), in her first confinement.

The first work to describe in detaile the female pelvis, was 
that by Hendrick van Deventer (1651-1724) of Den Hague 
(Deventer 1701). In addition, Andre Levret (1703-1780) (Levret 
1747), William Smellie (1697-1763) (Smellie 1752) and others 
contributed to an understanding of the anatomy of the female 
pelvis, and the various abnormalities to which it is subject.
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George Herbiniaux

Traite sur divers accouchemens laborieux, et sur les polypes 
de la matrice; ouvrage dans lequel on trouve la description 
d’un nouveau levier, imite de celui de Roonhuysen, & mis en 
parallel avec le forceps: ainsi que d’un nouvel instrument, 
proper a la ligature des polypes, approuve pa TAcademie 
Royale de Chirurgie de Paris. Brussels, chez J.L. De 
Boubers, 1782.

In his obstetrics manual, Herbiniaux (ca. 1740-date of death 
unknown) of Brussels, described a lever-syringe, an instru
ment like a single blade of a pair of forceps with a cloth band 
attached, and tube for baptizing the infant in utero in 
instances of impending fetal death. As noted in the work of 
Francesco Emmanuele Cangiamila (1702-1763), because of 
the belief that the unbaptized fetus was condemned to dam
nation and eternal torment in hell, the instance in which 
death of the fetus or the pregnant woman was imminent, 
many advocated baptism in utero by means of a syringe 
(Cangiamila 1758). The fine plates show details with cut
away views and transverse sections of the instruments. Plate 
II, Fig. I depicts the spatula and lever in profile with a sturdy 
linen cord tied in place. Figure II shows a similar lever with 
a more lengthy curvature. Figure III illustrates the hollow 
cylinder or syringe to be used for baptism, while Fig. IV 
shows an alternate nipple that can be used, and Fig. V pres
ents the syringe plunger for the several conformations of this 
apparatus. Figures VI and VII show a birth chair, the “bed of 
misery” as Herbiniaux called it, that is separated to illustrate 
parts such as the coarse hair mattress (q), treadle or stirrup 
(i), and associated attachments. Figure VIII, and IX show the 
forceps of Andre Levret (1703-1780) for comparison (Levret 
1747). Figure X depicts the forceps used to extract a dead 
fetus, with “j” illustrating the several hooks to be used with 
this instrument. Figure XI illustrates the wrench used with 
the screw for the forceps. The instruments illustrated are 
one-half normal size. Plate III depicts the several instru
ments in use.

In this volume, Herbiniaux included a lengthy history 
of the lever, as described by Hendrik van Roonhuyze 

(1622-1672) (Roonhuyze 1663). Herbiniaux first described 
an osseous prominence anterior to the sacrum that caused 
narrowing of the pelvic inlet and birth canal. This condi
tion spondylolisthesis [Greek, slipped vertebrae], was a 
result of anterior subluxation or displacement of the fifth 
lumbar vertebrae over the sacral vertebrae. Hermann 
Friedrich Kilian (1800-1863), first used the term spondy
lolisthetic pelvis, as pelvis obtecta [covered or obstructed 
pelvis] in 1854 (Kilian 1854a, b). Currently spondylolis
thesis is classified into several different types. Herbiniaux 
also invented several instruments to avulse polyps from the 
uterine cavity (1771). An illustration of their use is 
depicted in Plate IV of the present volume.
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Jean Bernard Jacobs

Vroedkundige Oeffenschool, vervattende in een klein bestek 
meerendeels alles, ‘t geen tot deze konst eenige betrekking 
heeft, de geneeskunde uitgezonderd, uitgegeeven bij wijze 
van lessen met kopere plaeten. Gent, Vanderschueren, 1784.

In his “Midwifery Practice School...” of over 60 chapters, 
which was the most complete compendium for midwives at 
the time, Jacobs (1734-1790) provided instruction on essen
tially every aspect of female reproductive anatomy, fetal 
development, and the complications of labor and delivery. 
Twenty-one finely engraved plates illustrate his teachings, of 
helping women during pregnancy and childbirth. On the title 
page is the injunction, “Safe, good Godess of Birth! The 
pregnant woman: Protect the Fruit, and that it will be ripe 
[and] safely reborn.” Following a laudatory introduction in 
which he acknowledged the support of administrative and 
political leaders of the region, in his Preface Jacobs stressed 
that his treatise was written for students and midwives, rather 
than for masters of the art. Also, rather than a claim of origi
nality, he credited notable authors of the past for their many 
contributions. He observed that while the illustrations were 
intended to be of value, he believed that practice on the 
obstetrical manaquin was of the greatest aid in learning.

Plate V, Fig. 1 depicts the spinal column, ribs, and pelvic 
bones, with outline of a near-term fetus. Figure 2 shows the 
delivered fetus with placenta attached to the posterior uterine 
wall. Figures 3 and 5 present cross sections of the umbilical 
cord. Plate VIII illustrates a recently delivered stillborn 
infant (Fig. 1) with the abdominal viscera exposed to view. 
Shown are the umbilical cord (A), umbilical vein (B), and 
both umbilical arteries (C). Figure 2 depicts the opened 
uterus with placenta attached to the posterior uterine wall, 
Fig. 3 illustrates the manner of extracting the placenta with 
the membranes, while Fig. 4 shows the extracted placenta in 
the hand of the midwife.

In addition to learning the science and art of safe obstet
rics, one of his goals was to avoid the need for the deadly 
caesarean operation. Jacobs noted, “... I was able to acceler
ate birth in favour of the mother and without having to incon
venience her ... after an hour of intense labour I granted the 
mother a pause, which would be good for her. This way she 
could regain some strength again ...” Nonetheless, he admit
ted that the “frightful and terrifying” procedure that exposed

the mother to “great peril and pain” in an attempt to save the 
child, was necessary when no other means of delivery was 
possible. Jacobs then listed six conditions requiring caesar
ean section, including: severely contracted pelvis, uterine 
rupture, extra uterine pregnancy, and in instances in which 
the woman dies before delivery, so that the infant might be 
baptized and if possible, kept alive. He concluded by recount
ing several cases in which the operation had been successful 
(pp. 400-401). Jacobs urged his colleagues to act always in 
the best interest of the women, admonishing them to operate 
as swiftly and softly as possible, in order not to prolong the 
pains of labour.

From a well to do family in a small town near Ghent, the 
capital of East Flanders, Jacobs trained in surgery in Prussia 
and then worked in hospitals in Berlin and Magdeburg. In 
1758, he returned to Ghent where he became a master in the 
surgeon’s guild. In 1775, Jacobs traveled to Ypres, where 
he attended the class of the celebrated French midwife 
Angelique Marguerite le Boursier du Coudray (1714/5— 
1794). He apparently purchased one of her life sized phan
tom “machines” with a fetal doll, and then returned to 
Ghent to offer midwifery classes of 6 weeks in duration, 
based on her methods (du Coudray 1769). He thus intro
duced the teaching of obstetrics with the aid of a life-sized 
anatomical figure in Flanders. For part of the course, the 
apprentice midwives and accoucheurs were taught practical 
obstetrics in the home of a midwife. To become recognized 
officially, the students had to attend the course twice during 
a 2 year period.

At this time, a significant public health problem was the 
prevalence of individuals dying by drowning in canals or riv
ers, as few people knew how to swim. Works such as 
Colymbetes sive de arte natandi... by Nicolaus Wynman (fl. 
1540) (Wynman 1538), De arte natandi... by Everard Digby 
(fl. 1590) (Digby 1587) translated by Christopher Middleton 
(ca. 1560-1628) as A short introduction for to learne to 
swimme (Middleton 1595), both of which contain lovely 
woodcut illustrations, championed the importance of know
ing how to swim. However, for the general public this was 
not common knowledge. Thus, the common view was that 
drowning victims were beyond hope. In major cities, societ
ies were formed for the rescue and resuscitation of drowning 
victims. The first of these was the “Society for Preservation 
of Life from Accidents in Water” in 1767 in Amsterdam. 
This soon was followed by the “Society for the Recovery of
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Plate 5 from Jacobs, 1784
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Persons Apparently Drowned” in 1774 in London, which in 
1776 became the “Humane Society,” and in 1787 the “Royal 
Humane Society.” Its motto was Latcal scivlillul forsan [a 
small spark may perhaps lie hid]. Initially, acts of courage 
and success in saving the life of such unfortunate beings 
were rewarded with money. Later, the rescuers received cer
tificates, a gold medal, and registration in the annual reports 
of the Society (Bishop 1974, Mundell 1895, Thomson 1963). 
In 1775, Jacobs translated an early work on this subject by 
Joseph Jacques de Gardane (fl. 1770) of Paris (Gardane 
1774). In his translation, Jacobs augmented the text with his 
own experience (Jacobs 1775). He also described and illus
trated a portable “smoke box” for resuscitation, which he 
stated should be in the possession of every pastor and Lord, 
and in the home of those with a large household, and that 
classes should be organized to teach lay people its use. In 
addition, Jacobs promoted free swimming classes to mini
mize the need of resuscitating the asphyxiated (Jacobs 1775).

In 1788, Jacobs was appointed to teach surgery at the 
University of Leuven. The following year, during the 
Revolution in the Province of Brabant (surrounding Brussels, 
a former duchy of the Netherlands, now divided between 
Netherlands and Belgium), he joined the Austrian forces 
apparently because of his loyalty to the Habsberg regime. He 
died later that year of typhus. After Jacobs’ death, his exten
sive library and collection of artifacts including rare fossils, 
minerals, shells, stones, and so forth were sold at an auction 
that lasted for more than a week. The present work was trans
lated into French (Jacobs 1785) and German (Jacobs 1787), 
and remained a classic for many years.
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Thomas Denman

A collection of engravings, tending to illustrate the genera
tion and parturition of animals, and of the human species. 
London, Sold by J. Johnson 1787.

In his folio Collection of engravings... Thomas Denman (1733- 
1815) Physician-Accoucher at the Middlesex Hospital, London 
presented 15 plates by Johannes van Riemsdijk (also Jan van 
Riemsdyk; van Rymsdyk; fl. 1750-1788), who had prepared 
the plates for the great folios by William Smellie (Smellie 
1754), Charles Nicholas Jenty (Jenty 1757), and William Hunter 
(Hunter 1774) (Thornton and Want 1979). Included is a lovely 
representation of the fetus at 3 months gestation, and a plate 
depicting rupture of the uterus. The 1815 edition of Denman’s 
work included 17 plates (Denman 1815, Russell 1987).

One of Denman’s chief claims to fame was his magnum 
opus, An introduction to the practice of midwifery published 
in two volumes (Denman 1794/1795). Appearing when he 
was 61 years of age, a wide range of experience from his 
years in practice and teaching were displayed in its pages. In 
a 42 page Preface, he surveyed some historical aspects of the 
field to his day. In the eight chapters of volume I Denman 
reviewed the bones of the pelvis, the organs of generation, 
menstruation, conception, diseases of pregnancy, and the 
course of normal labor. In the seven chapters of volume II 
(two are misnumbered), he considered difficult labor, the use 
of forceps and vectis, craniotomy of the fetal head, cesarean 
section, other aspects of complex labor, those labors attended 
by convulsions (probably eclampsia), multiple gestation, 
prolapse of the umbilical cord, and postpartum management 
of the mother. This work included several of his previously 
published essays (Denman 1794/1795). In discussing the 
third (1815) edition of this work in his History of British 
Midwifery ..., Herbert Ritchie Spencer (1860-1940) referred 
to Denman’s volume as “... perhaps the most splendid work 
on midwifery in the English language, whether regarded 
from the point of view of the format, paper, printing and 
illustrations of the work; the learning and knowledge it 
exhibits; or the ordered, lucid, and judicial manner in which 
that knowledge is presented” (Spencer 1927, p. 138). During 
Denman’s lifetime, five editions of his Introduction to the 
practice of midwifery were published.

Denman is credited with popularizing the induction of 
premature labor in patients with a small or distorted pel
vis, as early as the seventh month of pregnancy. Although 
this practice was known, it was not widely performed 
(Dunn 1992). Following delivery, he also advocated delay 
in cutting the umbilical cord until its pulsations ceased. 
Overall, Denman practiced so-called “conservative” 
obstetrics, relying on the forces of nature, and cautioning 
against the use of forceps unless absolutely necessary to 
avoid new evils or aggravate those that may be existing. 
Denman also was opposed to cesarean section except in 
the case of a woman with extreme pelvic contraction 
(Denman 1783). His ultra conservatism probably influ
enced his son-in-law Sir Richard Croft (1762-1818), 
Surgeon-in-Ordinary to Princess Charlotte of Wales 
(1796-1817) and her husband Prince Leopold (1790- 
1865), whose refusal to expedite delivery led to the 
Princess’ death in childbirth in 1817. (Because of remorse 
and a threat of public inquiry into the cause of the Princess’ 
death, the following year Croft committed suicide).

After spending 8-10 years (different sources give differ
ent numbers), as a Naval ship’s surgeon, Denman returned 
to London where at St. Georges Hospital he attended the 
midwifery lectures of William Smellie (1697-1763). In 
conjunction with a longtime friend, William Osborne (also 
Osborn; 1736-1808), he commenced lecturing on mid
wifery using manikins, skeletons, and other teaching aids. 
Continuing for a decade and a half, this helped to expand 
his influence and reputation. In 1783, following the death 
of William Hunter, Denman’s influence was expanded fur
ther and he assumed the care of many of the “first families” 
of the city (Cutter and Viets 1964). That same year Denman 
was admitted as a Licentiate in Midwifery by the College 
of Physicians, one of the rare persons to achieve this dis
tinction when the college first recognized midwifery as a 
legitimate form of medical practice. Denman wrote on 
many other aspects of obstetrics, including natural (Denman 
1786c) and preternatural (Denman 1786b; 1787) labours. 
He is credited with first suggesting that puerperal fever was 
contagious, and may be caused by the attending man-mid
wife (Denman 1768). He also wrote on rupture of the uterus 
(Denman 1810), and described membranous dysmenorrhea 
(Denman 1794).
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Figure from Denman, 1787. 

Ruptured uterus, with fetus, shown in situ. Anterior abdominal wall divided and reflected to show body of fetus in the abdomen, 
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Matthias Saxtorph

Nyeste Udtog af Fpdsels-videnskaben, til brugfor jordenmfi- 
drene ... Ki0benhaven, Saelges i F. C. Pelts Boghandling paa 
Bprsen 1790.

In his “New excerpt for birth science for midwives...” the 
prominent eighteenth century Danish obstetrician Matthias 
Saxtorph (1740-1800) of Copenhagen detailed many aspects 
of the physiology of pregnancy and mechanics of labour. 
Saxtorph divided his study into 19 chapters dealing with sev
eral aspects of childbirth, including the mechanism of normal 
labor, premature birth, difficulties with labour, the birth of 
twins, and false labour. With a background in mathematics and 
physics, his contributions were noted for their thoroughness 
and clarity. A major contribution of this work is his description 
of the mechanism of labor, with the relation of the fetal head 
to the maternal pelvis during the course of its descent. The 
English man-midwife William Smellie (1697-1763) origi
nally had described this mechanism (Smellie 1752), and 
Saxtorph helped to make it more widely understood in north
ern Europe. In a 1772 monograph, he also described these 
interrelations, noting that the fetal head enters the pelvic brim 
in the oblique rather than the transverse diameter.

In sixfolded, engraved plates, Saxtorph illustrated in 
detail various views of the fetal head and the maternal pelvic 
birth canal. Plate IV illustrates several of these, including: 
Fig. 1, the near-term fetus deep within the maternal pelvis; 
Figs. 2 and 3, the fetal head internally rotated immediately

prior to delivery; Fig. 4, the maternal perineum as the head 
commences to emerge; and Fig. 5, a pair of dichorionic, fra
ternal (non identical) twins. Saxtorph’s admiration for 
Smellie is reflected in many of his figures, which are essen
tially copies from Smellie’s Sett of anatomical tables... 
(Smellie 1754), and much of the text of this work clearly is 
derived from Smellie’s A treatise ... (Smellie 1752).

A graduate of the University of Copenhagen and, in 1785, 
a founding member of the Societas Disputatoria Medical 
Hauniensis, Saxtorph introduced the phrase uterus reflexus 
for retroversion of the uterus. Saxtorph also differentiated 
uterine prolapse from an inverted uterus.
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Henrico [Henry] Krohn

Foetus extra uterum historia. Cum inductionibus quaestioni
busque aliquot subnexis.... The history of a case of extra- 
uterine conception. With inductions and queries .... Londini, 
Gulielmi Bulmer, 1791.

In this folio, Krohn (ca. 1736-1816) presented the case 
report of a woman in the seventh month of gestation, who 
died suddenly from hemorrhage in association with ovarian 
pregnancy. The patient was “upwards of 30 years of age,... 
[and] of a somewhat delicate constitution” (p. 1). In June 
1790, she had been hospitalized for 2 weeks for “poor health 
with pain and chilliness” in association with early pregnancy. 
Krohn stated that upon admission to the Middlesex Hospital 
2 months later, the patient believed she was in the seventh 
month of pregnancy, and complained of pain with fullness of 
the lower abdomen. She had a fever with rapid pulse. Physical 
examination revealed a large pelvic mass. However, because 
the usual signs of pregnancy were absent, Krohn believed 
that rather than being pregnant, the patient had a retroverted 
uterus. Ten days later, her condition worsened. The patient 
experienced severe pressure in her perineal area, her pulse 
was 150 per minute. Two days later she expired. Autopsy 
disclosed a large blood-filled sac that was separate from the 
uterus, containing a female fetus at 7 months gestation, lying 
transversely with its head on the left side (see illustration). 
The palcenta was “uncommonly large,” and filled the cavity 
between the rectum and the sacrum. Kohn noted in particular 
that the vessels supplying the blood from the mother to the 
placenta “were so exceedingly small and few in number, as 
to excite very great surprise, how an adequate share of nour
ishment could be conveyed to enable the foetus to acquire 
such a size” (p. 5).

At the end of his case report, Krohn presented six 
Queries, among which were: to what extent similar cases 
occur in animals; has an ovarian pregnancy with a fetus of

this size been reported previously; because such cases must 
invariably result in death of both mother and fetus, should 
not one consider surgery to extract the fetus; based on this 
case should not we believe that conception occurs in the 
ovary, with the impregnated ovum then moving to the uterus 
for “proper warmth and security;” should we not conclude 
that despite an unfavorable environment, “Nature... is 
enabled to accommodate the foetus to the local inconve
niences of its situation,” analogous to a plant that can “take 
root in a soil, which is ill adapted to its vegetation?;” and, 
finally, does not this case “indicate a propensity in Nature to 
promote fecundity,” by affording the impregnated ovum or 
embryo by some “extraordinary resource” the means of 
nourishment (pp. 6-7).

The text of this volume was written in both Latin and 
English. The figures in four plates were drawn from the dis
sected body by Henry Bernard Chalon (1770-1849), and 
then engraved by Duterran. Each plate is accompanied by a 
figure in outline (in sepia) with labeling of the various spe
cific parts.

Little is known of the life of Krohn, a native of Hamburg, 
who qualified in medicine at the University of Utrecht (1762). 
Shortly thereafter he moved to London, where he was appointed 
“physician man-midwife” at the Middlesex Hospital, and 
where he remained for nearly three decades. After retiring in 
1798, he moved from London to Huntingdonshire.
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Joseph Jacob Freiherr von Mohrenheim

Abhandlung Uber die Entbindungskunst. St. Petersburg, 
Kaiserliche Akademie der Wissenschaften, 1791.

In this sumptuous two volume work, “Treatise on Obstetrics/ 
Midwifery”, Baron Mohrenheim (1759-1799) presented 
splendid life-sized engravings of the gravid uterus and its 
contents. Some of the plates are by the author, and are origi
nal. However, many were taken from William Smellie’s, A 
Sett of Anatomical Tables (1754), and Roederer et al. (1697— 
1763). They represent embryos, the foetus in utero, deliver
ies, instruments, and so forth. The engravings were by 
Russian artists. The work is divided into two sections: I. Den 
leichten natuerlichen Geburten [natural childbirth], and II. 
Den schweren, widernatuerlichen, und gefahrlichen 
Geburten [difficult, unnatural, and dangerous childbirth]. 
Volume I includes a brief literary history of obstetrics. Some 
of the plates are by the author, and many of the engravings 
are by Johann Christian Mayr (1764-1812) of St. Petersburg.

Copper plate XV illustrates the fetal (Fig. I) and maternal 
(Fig. II) surfaces of the near-term placenta. Figure I shows 
the smooth, flat, inner, fetal aspect with branches of the 
umbilical vessels (a), the severed umbilical cord (b), the 
membranes at the edge of the placenta (c), and the amniotic 
membrane (d). Figure II illustrates the maternal placental 
surface following its detachment from the uterine wall, with 
attached membranes and umbilical cord (a).

An Austrian by birth, Mohrenheim graduated from med
icine in Vienna, where he practiced general and ophthalmo
logic surgery (Mohrenheim 1780-1783), and obstetrics. In 
1783, Mohrenheim was summoned to St. Petersburg by 

Catherine II “The Great” (1729-1796) Empress of Russia, 
to be Professor of Surgery and Obstetrics, and to serve as 
court physician as well as he accoucheur. Born a German 
Princess, in addition to her wide influence in Russian politi
cal administration, the Empress was responsible for several 
innovations in “westernizing” Russian life and medicine, 
including the practice of obstetrics. Catherine commis
sioned the present volume, the second Russian book on the 
subject, underwriting the considerable expense of its pro
duction and publication. Because of its rarity, this work has 
escaped the notice of many historians. Mohrenheim is 
eponymized in Mohrenheim’s fossa, a triangular space 
between the pectoralis major and deltoid muscles beneath 
the clavicle.
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Plate XV from Mohrenheim, 1791
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[Samuel William Fores]

Man-midwifery dissected: or, The obstetric family
instructor; for the use of married couples, and single adults 
of both sexes .... London, Published for the author by 
S.W. Fores..., 1793.

Before the eighteenth century, almost all infants were deliv
ered by midwives, although in difficult cases a doctor/sur- 
geon might be called in to assist. These midwives, who 
usually were older and had children, often were familiar with 
the parturient, and brought considerable comfort and support 
to the mother and her family. Early in the eighteenth century, 
following disclosure of the obstetrical forceps invented by 
the Chamberlens, the employment of male midwives gained 
increasing acceptance. Nonetheless, the usurping by men of 
what previously had been the province of women was much 
criticized by many. Man-midwives were accused of indis
criminate use of the forceps, and many women objected to 
the presence of men at the time of delivery, as did their fami
lies. This frontispiece illustrates the controversy.

The author and publisher Fores (1761-1838), who used 
the pseudonym John Blunt, was a native of Scotland. Fores 
was, in fact, a dealer in prints and books, with his shop in 
Piccadilly in London’s Westend. Here, he established himself 
as “Caricaturist to the First Counsel” (a group of lawyers giv
ing professional advice). Isaac Cruikshank (ca. 1756-1811), 
the contemporary self-taught caricaturist (not to be confused 
with his more distinguished sons George (1792-1878) and 
Robert (1789-1856)), prepared the frontispiece. To the right 
is the midwife who offers a feeding cup and is featured in a 
domestic setting. In contrast, the man-midwife to the left 
holds forceps (lever) and on the shelves are more horrific 
instruments as well as love potions, allegedly to stimulate 
sexual desire in patients, “for my own use.” The contrast and 
conclusions are clear. The text on the lower portion of the 
plate reads, “A man-mit/-wife or a newly discovered animal, 
not known in Buffon’s time; for a more description of this 
Monster, see, an ingenious book ... Man-midwifery dis
sected, containing a variety of well authenticated cases eluci
dating this animals Propensities to cruelty and indecency ....”

Fores described himself as, “a student under different 
teachers, but not a practitioner of the art.” This statement 
may imply that he studied medicine for a year or more. In his 
14 “letters” addressed to Alexander Hamilton (1739-1802), 
an influential professor of midwifery in Edinburgh (see 
Hamilton 1775, 1780, 1784), Fores argued that male mid
wives perpetuated “mischief done by ignorant and cruel 
male operators, and likewise of the new-fangled obstetric 
butchery lately invented at Paris” (p. xiii).

Fores also criticized “Those pusillanimous husbands who 
feel themselves overborne by custom, and cannot muster up 
resolution enough to protect their wives’ persons from injury 

and insult, [who] may be compared to a captain who quits his 
ship ... out of compliment to his pilot” (p. xv). He asserted 
that the husband should remain with his wife to insure 
against accoucheurs “making too free with women’s per
sons, manually, ocularly, and instrumentally” (p. 143). He 
argued of great mischief being done, “owing to the ignorance 
and impatience of those professors who erroneously imag
ined, their instruments must be used on all occasions, 
whether the labours were natural or difficult” (p. viii). Fores 
enforced this argument, stating that the decision to use 
obstetrical forceps was “for the convenience and profit for 
the operator, rather than the comfort and safety of mother 
and child” (p. 57). He asserted further that not only were men 
unnecessary and their practice “indecent and cruel,” but that 
“much more mischief has been done by the instruments of 
skillful men, than by the hands, or by the omissions of igno
rant women; and I shall also take notice of the ignorance of 
men midwives, and their blunders” (p. 52).

In the first of his 14 letters to Hamilton, Fores outlined six 
objectives of this essay; e.g., to describe the anatomy of the 
pelvis and its contents, classify labor, to inquire whether 
Hamilton’s instruction was “consistent with decency,” demon
strate the effects of such instruction, ask in what manner the 
practice of male-midwives was consistent with safety, and 
explore reasons for the relative lack of “good midwives and 
present a plan for their instruction.” In conjunction with the 
last of these objectives, he set out to “prove that man-midwifery 
is a personal, a domestic, and a national evil” (p. 14).

In arguing this thesis, Fores considered the ignorance and 
cruelty of some accoucheurs, and the impropriety of teaching 
midwifery to men. As an example, he recited the instance of a 
male midwifery student “caught in bed with his patient the day 
before her delivery” (p. 87). In letter XIV to Hamilton, Fores 
explored the sixth of his propositions, that of a plan to improve 
midwives’ education so that they might become better qualified. 
He proposed establishment of a midwifery school “as near the 
centre of London as possible” (p. 182) to teach anatomy, and 
held that midwives be required to pass an examination for certi
fication. To avoid conflict of interest by having male midwives 
do any of the teaching, he advocated “The gentleman employed 
to deliver these lectures shall not be a man-midwife by profes
sion, lest his own interest should cause him to with-hold neces
sary instructions from the female pupils” (p. 185). With the 
proper education of midwives, Fores predicted that “the great 
obstetric idol, MAN, will fall to the ground by its own ponder
ous weight in a few years” (p. 187). Many of his arguments 
were along the line of those put forth three decades previously 
by the English midwife Elizabeth Nihell (Nihell 1760).

To a certain extent seeds of this controversy continue to 
the present, although in Europe and many other parts of the 
world midwives have retained their important role in society. 
For instance in Britain, state certification was introduced in 
1902, and their status further enhanced by the 1936 Midwives
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Act and the establishment of the Royal College of Midwives 
in 1947. In the state of California practicing midwives are 
classified as “lay,” those who lack formal training and who 
practice without a license; “licensed,” those who have gradu
ated from a 3-year training program, provide prenatal care, 
and deliver low-risk pregnant women in their home; and 
“certified nurse midwives,” those who are registered nurses, 
have several years additional training in the care of pregnant 
women, and are licensed to practice in a hospital setting 
under protocols established by licensed physicians, and who 
are under the authority of the California Board of Nursing.
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Folkert [Volkert] Snip

Vroedkundige Aanmerkingen en Afbeeling eener 
Bezwangerde Baarmaeder. Amsterdam, J.B. Elwe, 1793.

Snip (1733-1771), a pupil of Pieter Camper (1722-1789) 
and graduate of the University of Groningen, The 
Netherlands, became professor of anatomy and surgery at 
the University of Amsterdam. His atlas, “Obstetric observa
tions and illustration of a pregnant womb,” a life-size, ele
phant folio illustrated by Maarten Petersz Houttuyn 
(1770-1798), a physician and naturalist, was published post
humously. The four plates, dated 1767, show dissections of 
the pregnant uterus, each from a different perspective.

Plate II (illustrated) shows the fetus encased in the pla
cental membranes. Other plates show the fetus in cephalic 
presentation with tightened umbilical cord wrapped 
around its neck (III, next page) and depict the placenta 

attached to the posterior uterine wall after the removal of 
the fetus (IV; two pages hence). Snip commissioned the 
engraver Frans de Bakker (fl 1736-1767) to engrave the 
drawings on copper plates.

Originally, Houttuyn had prepared a fifth plate. Because 
Snip was dissatisfied with this plate, he and the anticipated 
publisher quarreled and the project was abandoned. Later, 
the engraved plates and manuscript text were acquired by the 
publisher Jan Barend Elwe (1746-1816), who prepared the 
work for publication with the help of Snip’s pupil David van 
Gesscher (1736-1810).
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Plate II from Snip, 1793
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Plate III from Snip, 1793



Folkert [Volkert] Snip 191

Plate IV from Snip, 1793
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Additional Author(s) of Significance 
in the Eighteenth Century

Frederik Ruysch [Ruijsch]

Thesaurus anatomicus, i-x. Amstelaedami, J. Wolters, 
1701-1716.

Ruysch (1638-1731), professor of anatomy at the Universities 
of Leiden and Amsterdam. A native of Den Hague, Ruysch 
originally apprenticed as an apothecary and had his own 
shop. He then took medicine, graduating at the University of 
Leiden in 1664. Two years later, he became praelector 
anatomiae [reader in anatomy] at the Guild of Surgeons in 
Amsterdam. In addition to teaching anatomy to the surgeons, 
he performed public dissections during the winter. Following 
the death of Hendrik van Roonhuyze (1622-1672), Ruysch 
was appointed city obstetrician, presenting lectures and dem
onstrations to the midwives in an effort to improve their 
skills. He also became physician to the Court of Justice 
(1679), and professor of botany and supervisor of the botani
cal garden (1685).

Primarily, however, Ruysch considered himself an anato
mist. He developed a unique technique of injection into blood 
vessels of a compound(s) that solidified. This allowed preser
vation of his specimens for many years. Ruysch’s 
Wunderkammern [cabinet of anatomical specimens] attracted a 
number of visitors, and in 1691 he published a catalogue of the 
Musaeum Ruijschianum Anatomicum. By 1710 the museum 
displayed more than 1,300 anatomical preparations. When 
Peter I, “the Great” Czar of Russia (1672-1725), visited the 
Netherlands in 1717 on acollecting trip, he purchased Ruysch’s 
collection (as well as that of Albertus Seba (1665-1736) (Baljet 
and Oostra 1998, Franke 1971, Seba 1734-1765). Despite his 
advanced years (79), Ruysch then commenced amassing a new 
collection, some specimens of which are in the Anatomical 
Museum of the Faculty of Medicine, University of Leiden. In 
addition to his unrivaled preparations of so called “Ruijschian 
Art”, he made a number of important anatomical discoveries, 
including description of the arterial vasculature of the bron
chial tree and the heart, a rich capillary plexus, the lamina cho- 
riocapillaris, an inner thin tissue layer behind the retina of the 
eye, “Ruijsch’s membrane”, and the circular musculature of the 
uterine fundus “Ruijsch’s muscle”. He also first described 
valves in the lymphatic vessels (Ruysch 1665). Ruysch became 
a Fellow of the Royal Society of London (1720), the Academie 
des Sciences in Paris (1727), and received other honors. The 
1683 painting “The Anatomy Lesson of Frederik Ruijsch” by 
Jan van Neck (1635-1714) is displayed in the Historical 
Museum of Amsterdam.
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Guillaume Mauquest de La Motte

Triate complet des accouchemens. Paris, Chez Laurent 
d’Houry, 1721.

In contrast to many of the accoucheurs of early eighteenth cen
tury France, Mauquest de La Motte (1655-1737) was not asso
ciated with any of the Paris hospitals. In his treatise, which was 
one of the most important obstetrical works of the early eigh
teenth century, Mauquest de La Motte presented lucid descrip
tions of clinical cases from contemporary obstetrical practice 
of more than three decades (1690-1720) in Valognes, a village 
in Normandy. He appended comments or “reflections” to 
almost all of his 411 cases, noting, “I have set down my 
thoughts and observations in the best manner I could, having 
less pretence to learning then experience. I hope [trust] that this 
confession will not make me loose the esteem of my reader, but 
will engage him to mind the subject itself before its regularity, 
or the choice of words”. The frankness and candor of Mauquest 
de La Motte’s descriptions, their detail, the record of failures as 
well as successes, stamp this work as one of the most valuable 
contributions to the science of midwifery of the period. 
Although he was a disciple of Hendrik van Deventer (1651-



Additional Author(s) of Significance in the Eighteenth Century 193

1724) and Francois Mauriceau (1637-1709), he developed his 
own views. For instance, he challenged Deventer’s idea that the 
coccyx was an important bone in obstructing labor, establish
ing priority for his conclusion that rather it was the pelvic inlet 
often obstructed descent of the fetus within the pelvis.

An example of his practical turn of mind is seen in one 
case (Observation 321) in which a large femoral hernia 
threatened to interfere with labor. Mauquest de La Motte 
placed the woman in the “Trendelenburg” (head down) posi
tion (which was not yet described) using gravity to reduce 
the hernia until the child was delivered. “When she got up I 
persuaded her to wear a truss, which prevented its coming 
down, and made her life much easier”. He observed further: 
“A proper situation is certainly of great service in a difficult 
and lingering labor, but when the pains are brisk, and the 
child strong and vigorous, a woman would be brought to bed, 
tho’ her head hung down, and her feet were up”.

In another case (Observation 223), he described a patient 
whose labor was progressing unusually slowly, when he dis
covered that although the bladder was full, urine could not be 
passed voluntarily. Mauquest de La Motte introduced a cath
eter but this met with resistance. He then pushed the infant’s 
head up, “as high as I could, which was no sooner done, than 
the water gushed forth in such quantity that it is hardly cred
ible how the bladder could distend so much without breaking. 
This gave her ease immediately, and she enjoyed her health to 
her delivery, having shown her how to ease herself”.

He also described many cases of eclampsia, and although 
he made no pretense of understanding its etiology, he advised 
delivery as promptly as possible after first emptying the blad
der and rectum. Mauquest de La Motte disagreed with both 
Mauriceau and Ambrose Pare (1510-1590) who followed the 
Hippocratic writers in believing that an infant bom during the 
seventh month had a better chance of survival than one born 
during the eighth month. He wrote “I have proved by my prac
tice that children born at 7 and at 8 months may live, but better 
at the latter than at the former”. On the other hand, he advanced 
the theory that the fetus changed its position in-utero “each 
time that he feels the need to do so”, and that the “spirals of 
the cord have a great influence on the change of position, or, 
on the other hand, on maintaining it”. Mauquest de La opposed 
the ancient theory that menstruation is regulated by the moon, 
and ardently advocated podalic version and extraction, par
ticularly in instances of prolapsed umbilical cord, placenta 
previa, transverse lie, and contracted pelvis. In the manage
ment of twin pregnancy, he extracted the second twin without 
delay by version if necessary, and although he never per
formed cesarean section in a living patient, he admitted of 
possible circumstances that would justify the procedure.

Mauquest de La Motte recalled the horror the rough and 
inhuman practice of the unskilled among the profession, who 

by use of a crotchet and instruments to dismember the child, 
had the pregnancy terminated with a dead mother as well as 
infant. “I have always conformed myself to nature, which 
sometimes by a sudden happy change, brings to good issue a 
labor that was just before desperate; the contrary too often 
happens, and a labor that gave the best prospect in its begin
ning, may prove to last a very laborious one, nothing being 
so variable and uncertain as labors.”

Regarding the Chamberlen family of England retaining 
the secret of the obstetrical forceps for a century or more, 
Mauquest de La Motte commented: “he who keeps secret so 
beneficial an instrument as the harmless obstetrical forceps 
deserves to have a worm devour his vitals for all eternity” 
(Levert 1753).

The work abounds with euphemisms such as: “I delivered 
as quickly and easily as taking a handkerchief from my 
pocket... the child escaped from the vulva as readily as an 
eel slips through your hands... in less time than needed to 
recite a Pater and an Ave”.

Mauquest de La Motte’s work was recognized quickly 
and several editions and translations appeared during the fol
lowing half century. In the preface to the English translation, 
Thomas Tompkyns (_____ ) states that he undertook the
work at the suggestion of William Smellie (1698-1763), 
“...a gentleman, who is not satisfied with being serviceable 
to mankind by his own labors, but with indefatigable indus
try studies to enable others to be as serviceable as himself, 
and... whose excellent lectures... will soon cause France to 
cease being our rival in this branch of surgery, as it has long 
ceased being so in all the other branches of it”.

In his essay on Mauquest de La Motte, Theophilus Parvin 
(1829-1898) concluded “La Motte’s Traite des accouche- 
mens is one of the professional treasures the well educated 
physician will not neglect. This work is a monument to the 
industry, the knowledge and skill of a practitioner who for 
more than half a century, in a comparatively obscure part of 
the country, faithfully toiled, not to get riches or fame, or to 
secure a place in hospital or college, but for the glory of the 
Creator and the relief of man’s estate” (Parvin 1892, p. 18).
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Albrecht von Haller

Sur la formation du coeur dans le poulet...2 vols. Lausanne, 
Bousquet, 1758.

Among his many contributions to anatomy and embryology, 
von Haller (1708-1777) devised a numerical method to 
describe the rate of fetal growth. He demonstrated the rela
tively rapid growth of the embryo/fetus during the first tri
mester, with the rate slowing in the latter part of gestation. 
He also calculated the rates of growth of both the chick and 
human embryos.

Haller, a native of Berne, commenced the study of medi
cine at Tubingen, and then transferred to Leiden where he 
studied under Herman Boerhaave (1668—1738) and Bernhard 
Siegfried Albinus (1697-1770). Following his graduation in 
1727, he spent a year visiting academic centers in England, 
France, and Germany. Soon thereafter, he made an alpine 
tour and commenced the botanical collection that was to be 
the basis of his massive work on Swiss flora (Haller 1768b). 
Following a decade of medical practice and anatomical stud
ies, he became professor at the new University of Gottingen 
where he remained for almost two decades. In 1753, he 
returned to Berne where he entered a life of combined aca
demic studies and public service.

A major figure in eighteenth century medicine, Haller 
worked on a number of problems in anatomy and physiol
ogy. These include contractility of the heart, respiration, and 
function of the nervous system. He considered anatomy and 
physiology a unit, anatomia animate. By comparing many 
anatomical specimens and tabulating the frequency of vari
ants, he established the principle of anatomic “norm.” 
Haller’s investigations of congenital malformations and 
“monstrosities” led him to acknowledge the influence of 
external factors such as disease of the developing fetus. As 

opposed to the contemporary view of epigenetics, that 
embryonic development involved formation of new struc
tures, Haller’s investigations convinced him of the erroneous 
“preformation” theory; e.g., that the organism was already 
formed in the egg or the sperm. In a series of letters and pub
lications, he disputed the views of Caspar Friedrich Wolff 
(1733-1794) and others regarding epigenesis (see Wolff 
1759). Rather, Haller claimed that development is a process 
of preformed folded structures becoming visible as fluids are 
pumped through them by the beating heart, itself initially 
invisible. Haller also believed, incorrectly, that in the chick 
the membranes that surround the yolk were continuous with 
its intestinal membranes, so that the embryo existed in a min
iscule invisible state, connected to the yolk sac, prior to the 
beginning of development.

In addition to other accomplishments, Haller made 
numerous contributions to the new science of bibliography 
in the fields of botany, fields of anatomy, medicine, and sur
gery (Haller 1772, 1775, 1777, 1776-1788).
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Caspar Friedrich Wolff

Theoria generationis. Halae ad Salam, lit. Hendelianis, 
1759.

By his careful observations of early embryonic development 
in his “Theories of Generation,” Wolff (1733-1794) 
described the formation of organs from leaf-like blastoder
mic or germ layers into their mature form. He thus revived 
and supported William Harvey’s doctrine of epigenesis 
(1651), the gradual building up of parts from undifferenti
ated cells. Wolff’s studies in both plants and animals estab
lished the nature of early development, as opposed to the 
eiToneous idea of preformation in which the embryo was a 
well formed homunculus [little man] encased in the sperm. 
In opposition to the preformist theory of his contemporary 
Albrecht von Haller (1708-1777) (von Haller 1758), Wolff 
argued that, if in the embryo the various organs exist in their 
mature form and shape, they should be visible with a high- 
power microscope at early stages of growth. On the contrary, 
with development of the embryo one sees a series of advanc
ing structures, each differing from its previous appearance. 
He used as an example, development of the vasculature, trac
ing the formation of “blood islets”, and development of the 
heart and blood vessels in the embryonic chicken. Lacking 
detailed knowledge of cellular structure, he asserted that 
growth and development are a consequence of vis essentialis 
[an essential force]. Several years later, he demonstrated that 
the chick intestines develop from a ventral fold into a closed 
tube of flat membrane. He applied his observations on the 
folding and fusion of tissues to the theory of epigenesis and 
to the embryological development of other organs (Wolff 
1768). Wolff thus helped lay to rest the preformation theory, 
and became a founder of observational embryology. Joseph 
Needham (1900-1995) recorded, “...the facts brought for
ward by Wolff have never been contradicted, but have been 
used as a foundation to which numberless morphological 
embryologists have added facts discovered by themselves” 
(Needham 1934).

This work, his graduation thesis from the University of 
Halle (1759), consists of three parts devoted to: the develop
ment of plants, the development of animals, and theoretical 
considerations. Because of his then considered heretical 
views, he failed to obtain a teaching post in Germany. 
Following service as a field doctor in the Prussian army, 
which was at war with Russia, in 1767, at the invitation of 
Empress Catherine II, “the Great” (1729-1796), Wolff 
moved to St. Petersberg to become head of the department of 
anatomy at the St. Petersberg Academy of Sciences (now 
Russian Academy of Sciences).

Wolff is eponymically remembered for his discovery of 
the “Wolffian bodies,” (the elongated abdominal masses that 

comprise the mesonephros or primitive kidney), and their 
excretory ducts, the “Wolffian ducts,” which he discovered in 
embryos of the chick (see Rathke 1832-1833). These paired 
organs are found during embryogenesis in mammals includ
ing humans. The duct connects the primitive kidney or 
Wolffian body (or mesonephros) to the cloaca, and serves as 
the anlage for certain male reproductive organs. In the male, 
it develops into a system of connected organs between the 
testis and the prostate, namely the rete testis, the efferent 
ducts, the epididymis, the vas deferens, the seminal vesicle, 
and the prostate. For this development to proceed in a normal 
manner, it is critical that the ducts are exposed to testosterone 
during embryogenesis. In the mature male, the function of 
this system is to store and mature sperm, and provide acces
sory semenal fluid. In the female, in the absence of testoster
one support, the Wolffian ducts fail to develop and regress. In 
the early nineteenth century, the comparative anatomist 
Johann Friedrich Meckel the younger (1781-1833) trans
lated many of Wolff’s reports into German, and revived 
interest in his work.

Wolff’s surviving manuscripts include a treatise on the 
“theory of monsters,” in which he attempted to synthesize his 
ideas on epigenesis. Unfortunately, his sudden, untimely death 
from a massive stroke prevented completion of this project.
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Jean Astruc

Tracatus de morbis mulierum (pars altera ... Ars obstetricia 
ad sua principia redacta, 2 vols. [Venetiis], J.A. Pezzana, 
1763-1767.

His comprehensive “treatise on disease incident to women”, 
developed from his lecture courses, Astruc (1684—1766), pro
fessor of medicine at the University of Paris, was the most 
ambitious of its kind in the eighteenth century. The work 
includes chapters on conditions related to menstruation, preg
nancy, sterility, miscarriage, cancers, and disorders of the 
breast. Volume II contains the author’s Ars obstetrician ..., 
including chapters on “natural” and “unnatural” positions of 
fetal presentation, on protracted or difficult labour, and on 
further complications arising during or after childbirth.

Astruc, a graduate of the University of Montpellier 
(1703), taught there and held several other positions before, 
in 1743, being appointed Professor of Medicine at the 
University of Paris. In addition to presenting a 6-year series 
of courses with lectures on essentially every phase of medi
cine, he gave the first academic course for midwives in 
France. In his Traite sur les maladies des femmes... (1761), 
Astruc described puerperal fever, septicemia, pregnancy in 

the Fallopian tubes and abdomen, and other complications 
of pregnancy. He was an advocate of surgery for extrauter
ine pregnancy, and limited use of Caesarean section. Astruc 
also wrote a classic treatise on the history of venereal dis
eases (1736).

Among his many activities, Astruc served as physician to 
Augustus II of Poland (1670-1733), municipal magistrate of 
Toulouse, and counselor and physician to the King of France, 
Louis XV (1710-1774). Astruc’s name is well known among 
theologians. In 1753, he published anonymously what is 
regarded as the first work on biblical criticism, focusing on 
the book of Genesis and the first chapters of Exodus in the 
Pentateuch. His exegesis with analysis and interpretation 
focused on variant accounts of the creation story and other 
aspects of early history as recorded by Moses (Astruc 1753; 
see Osler 1929).
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James Hamilton

A collection of engravings designed to facilitate the study of 
midwifery, explained and illustrated. London, Robinson, 1796.

James Hamilton, the younger (1767-1839) was the son of 
Alexander Hamilton (1739-1802), professor of midwifery at 
the University of Edinburgh, who in 1791 had founded the 
Edinburgh lying-in hospital, the first of its kind in Scotland. 
James succeeded his father in that position. He was desig
nated “the younger” to distinguish him from another James 
Hamilton, the elder (1749-1835), a contemporary physician 
and who did not practice or write on midwifery.
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John Bell and Sir Charles Bell

The anatomy of the human body. 4 vols. Edinburgh, Cadell & 
Davies, 1797-1804.

John Bell (1763-1820) and his brother Charles (1774-1842) 
contributed the most important work in anatomy in Great 
Britain during the late eighteenth and early nineteenth centu
ries, stressing the important of this [field] for surgeons. John 
Bell also wrote on cesarean section.
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The Nineteenth Century

Historians sometimes define this century as commencing 
with the 1815 Congress of Vienna, at which, following the 
exile of Napoleon I, the major European powers redrew 
the map of the continent and restored monarchies, and 
extending to 1914 with the outbreak of World War I. While 
this era saw the creation of the modern age and the nation 
state, internal strife rather than invasion characterized 
much of this period. During the century, the Spanish and 
Portuguese empires began to dissolve; and in 1806 the 
Holy Roman Empire ceased to exist. Following the 
Napoleonic wars, Great Britain became the world’s lead
ing power enforcing the Pax Britannica, and, with its dom
inance of the seas, encouraging world trade. With a rise in 
the production of petroleum, electricity, and steel, the 
“Second” Industrial Revolution with its factory system 
allowed Germany, the United States, and Japan to become 
more powerful, each racing to create empires of their own. 
In Europe and the United States toward the end of the 
eighteenth and continuing into the nineteenth century, the 
wide ranging intellectual, literary, and'artistic movement 
“Romanticism” sought to assert the validity of human 
emotion and subjective experience, and to eschew the pre
vailing rationalism, with its subordination of content and 
feeling to more classical forms.

At the beginning of the century (1801), Ireland merged 
with Great Britain to create the United Kingdom. With the 
Louisiana Purchase (1803), the United States ended France’s 
territorial claims in North America. Napoleon Bonaparte 
(1769-1821) was crowned Emperor of France (1804), and 
that year the steam railway locomotive was developed. 
The war of 1812 between the United States and Great Britain 
extended from 1812 to 1815. In Belgium, Napoleon was 
defeated at the Battle of Waterloo (1815). Under the reign of 
Victoria Alexandria (1819-1901), Queen of the United 
Kingdom (1837-1901), industries and railways expanded, in 
London the underground was opened (1863) and incandes
cent electric lights illuminated the streets, and the British 
Empire encompassed the globe. In 1834, the British Houses 
of Parliament were burnt, and Mt. Vesuvius erupted again to 
spread devastation. During this time, Andrew Jackson 
(1767-1845), seventh President of the United States (1829- 
1837) worked against high finance and for populism.

In the humanities, the English romantic poet-artist 
William Blake (1757—1827) declared “I must create a sys
tem or be enslaved by another man’s.” Percy Bysshe Shelley 
(1792-1822) and John Keats (1795-1821) penned lyric 
poetry, while Honore de Balzac (Balssa; 1799-1850), with 
Victor Marie Hugo (1802-1885), Nathaniel Hawthorne 
(1804-1864), Edgar Allen Poe (1809-1849), Herman 
Melville (1819-1891), and other authors were writing sub
stantive novels and plays. The creativity of Wilhelm 

Richard Wagner (1813-1883) contributed much to the 
musical repertoire.

Karl Marx (1818-1883), German philosopher and politi
cal economist, with his socialist colleague Friedrich Engels 
(1820-1895), published the Communist Manifesto (1848). 
The Gold Rushes in California (1848-1858) and Australia 
(1851—1860s) inflamed men’s minds with the dream of 
wealth. The Crimean War (1854-1856) between Great Britain 
and France and the Ottoman Empire and Russia hemorrhaged 
these countries of much of their youth. With the Risorgimento 
the republic of Italy was founded (1861). The Civil War 
(1861-1865) between the North and the Confederacy wasted 
over one half million American lives. With the Thirteenth 
Amendment (1865), slavery was abolished in America, as it 
was in Brazil (1888). In 1869, completion of both the Suez 
Canal to link the Mediterranean to the Red Sea, and the trans
continental railroad to span America, opened new possibili
ties for trade and commerce. Under Otto Eduard Leopold von 
Bismarck (1815-1898) the German Empire was formed 
(1871), and for several decades many European powers strug
gled to gain colonies in Africa. Near the end of the century, 
revival of the Olympic Games in Greece, and the Klondike 
Gold Rush in Alaska (both 1896), with the Unites States gain
ing control of Cuba, Puerto Rico, and the Philippines follow
ing the Spanish American War (1898), presented contrasting 
scenarios for an era of progress.

The nineteenth century has been called the “age of sci
ence.” In science and education, the founding of the 
University of Berlin (1810) marked the establishment of the 
research-based university, which became a model for institu
tions of higher education in both Europe and America. 
Innovators who helped to revolutionize scientific thought 
included the British physicist and chemist John Dalton 
(1766-1844) who formulated atomic theory, the French 
mathematician and physicist Andre Marie Ampere (1775— 
1836), the Italian physicist Amedeo Avogadro (1776-1856), 
the British chemist and physicist Michael Faraday (1791— 
1867), and physician-naturalist Charles Robert Darwin 
(1809-1882) who expounded the theory of evolution by 
natural selection.

Medicine was not exempt from the profound and far- 
reaching cultural, political, and economic transformations 
that were occurring. The controversy concerning the role of 
“vitalism,” the doctrine that life processes possess a unique 
character radically different from physiochemical phenom
ena, played a significant role in the establishment of the 
experimental life sciences. As noted earlier, health and dis
ease were regarded as representing a balance or imbalance 
of the four humors; blood, phlegm, choler (yellow bile), 
and black bile. Based on this concept, the therapy of blood
letting, and the use of emetics or laxatives, were directed 
toward reestablishing the equilibrium of these humors. The 
“Heroic” medicine, expounded by Benjamin Rush (1745-
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1813), saw extreme use and abuse of these therapies. 
Nonetheless, many healers began to see patients with their 
maladies, as not only having humoral disequilibrium, but as 
being afflicted with distinct diseases. Beginning in mid
century, a virtual revolution redefined medical doctrine and 
the understanding of the causes of disease, anatomic pathol
ogy, medical practice, and institutions. Marie Francois 
Xavier Bichat (1771-1802) contributed to descriptive anat
omy and tissue biology, Johannes Muller (1801-1858) 
made numerous contributions to biology, anatomy, and 
physiology, Theodor Schwann (1810-1882) viewed cells 
as elemental structures of animal tissues and organs. From 
London’s Broad Street water pump, John Snow (1813- 
1858) tracked the epidemiology of the infectious disease 
cholera. In addition, James Marion Sims (1813-1891) suc
cessfully repaired vesico-vaginal fistula, Ignaz Philipp 
Semmelweis (1818-1865) elucidated the etiology of puer
peral sepsis, Henry Jacob Bigelow (1818-1890) with 
William Thomas Green Morton (1819-1868) invented sur
gical anesthesia, Rudolph Ludwig Karl Virchow (1821 — 
1902) defined cellular pathology, Joseph Lister (1827-1912) 
surgical antisepsis, Louis Pasteur (1822-1895) microbiol
ogy and immunology, Theodore Albrecht Edwin Klebs 
(1834-1913) pathology-microbiology, John Hughlings 

Jackson (1835-1911) neurology and ophthalmology, 
Robert Koch (1843-1910) microbiology. Many others con
tributed to the striking advances in preventive and curative 
medicine. With these startling advances in microbiology 
and cellular pathology, the concept of illness changed from 
that of an imbalance of the humors to one of the pathogens 
and risk factors. Near the end of the century (1895), 
Wilhelm Conrad Rontgen (1845-1923) discovered X-Rays, 
although this did not come into widespread use for diagno
sis and therapy until a decade or two later. In part, due to 
the vision of Baron Friedrich Heinrich Alexander von 
Humboldt (1769-1859) the University became an institu
tion in which research and teaching were inseparable, with 
freedom of scholarly inquiry being guaranteed by law.

In art, many fine artists introduced color into their prints. 
In addition, lithography was introduced, a process in which 
the image is rendered on a flat stone (or later sheet zinc or 
aluminum) and treated to retain ink while non-image areas 
are treated to repel ink. This allowed artists to create multiple 
images from a given drawing. Realism and Romanticism in 
early nineteenth century art gave way to Impressionism and 
Post-impressionism in the later part of the century. With the 
advent of steam-driven presses (-1814), printing was trans
formed as was the distribution of periodicals and books.
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Samuel Bard

A compendium of the theory and practice of midwifery, 
containing practical instructions for the management of 
women during pregnancy, in labour, and in child-bed; cal
culated to correct the errors, and to improve the practice of 
midwives; as well as to serve as an introduction to the study 
of this art, for students, and young practitioners. New York, 
Collins & Perkins, 1807.

Samuel Bard (1742-1821) published the first American text
book of midwifery. In the introduction, Bard decried the 
“pecuniary circumstances” and “deficiency of education”, 
which prevented midwives from obtaining the knowledge for 
their calling. He noted, “I have thought that a concise, cheap 
book, containing a set of plain but correct directions for their 
practice in natural labours, and for the relief of such com
plaints, as frequently accompany pregnancy and labour, or 
which follow after delivery, would in the present state of this 
country prove an useful work” (p. 3).

Bard expressed a philosophy that might be adopted by all 
teachers of obstetrics, “.. .it has been my object to be useful, 
rather than to appear learned, ...and to detail such facts and 
observations as have been long known, and have received the 
stamp of time and experience rather than to offer new opin
ions” (p. 3). Later, he included medical students and physi
cians among those who required instruction, noting that he 
had given additional information “...with a view to render 
the work acceptable... as an introduction to the theory and 
practice of their art; and to furnish them in one small volume, 
and at little expense, with copies of the most useful plates, 
which are to be procured only by the purchase of many 
expensive works”. In concluding his introduction, Bard 
admonished “every young person engaging in the study of 
midwifery, not to trust wholly to the information he may 
derive from books, in an art, in which so much depends on 
that which is to be obtained only from practice... (p. 10). 
Anticipating our present system of postgraduate specialty 
training, Bard advised the student “.. .to spend at least one or 
two seasons, under the professor of this branch of medical 
learning, at one of the colleges... where he may have an 
opportunity to add experience to theory, and while he is 
learning the rules, see their application in actual practice: for 
as is the case in every other mechanical operation...: although 
the manner of performing them may be described in words, 
and the principles on which that depends may be acquired by 
study, practice alone can give that coolness and dexterity 
which are necessary to ensure success” (p. 11).

In 239 pages Bard’s text considered normal pelvic anat
omy, the deformed pelvis, the reproductive organs, fetal 

development, menstruation, conception, abortion, the stages 
of labor, management of the complications of labor and the 
puerperium, including puerperal fever, and care of the new
born infant and its common diseases. Plate VI shows "... a 
child’s head passing through a pelvis.” Plate XII (next page) 
shows: “A the sides of the womb; B decidua vera, the 
deciduous membrane; C decidua reflexa, or deciduous 
membrane reflected over the ovum; D the chorion; E the 
amnion; F the placenta; and G the fetus; all at “... about the 
eighth week.”

Bard’s observation, “Hope and confidence increase the 
action of the womb while fear and dread retard it”, pre
sented the concept of childbirth without fear a century 
before this concept became fashionable. An appendix 
included recipes for therapeutic remedies and a glossary of 
medical terms. He described toxemia of pregnancy, recom
mending repeated copious bleeding in line with the “heroic” 
treatment of that era. Bard eschewed the use of forceps, 
believing that intervention by unskilled operators was more 
dangerous than the most desperate case left to nature. He 
wrote, “I confess, not without severe regret, that towards the 
latter end of 30 years of practice, I found much less occa
sion for the use of instruments than I did in the beginning... 
and I believe we may certainly conclude that the person 
who, in proportion to the extent of his practice, meets with 
most occasions for the use of instruments, knows least of 
the powers of nature, and that he who boasts of his skill in 
their application, is a very dangerous man”. In the case of 
newborn infants that apparently were dead, Bard outlined 
appropriate resuscitation, “let the infant be laid in an easy 
posture, ... with a finger clear the child’s mouth and throat 
of any mucous that may clog them;... close the nostrils, and 
blow forcibly into the mouth; then removing your own 
mouth, press the chest gently down, so as to force out the 
air, and in this way initiate breathing....” He continued, “A 
faint sighing, or a feeble pulsation of the heart, are the first 
signs of returning life, which are to be encouraged by gentle 
perseverance; but carefully avoid all sudden and rude 
motion, by which it may be extinguished as easily as a can
dle just beginning to flame” (pp. 207-208).

To a great extent, Bard’s concepts reflected the contem
porary views of the best European writers. In essence, this 
work represents a product of its time, neither better nor 
worse than other books of the period. One of its virtues was 
its size, for it was a vade mecum “pocket edition” similar to 
handbooks and outlines used by students and young practi
tioners today. Bard’s text met with immediate success. 
Subsequent editions appeared in 1812 and again in 1815. 
To the fourth edition (1817) Bard added about 100 pages, 
focusing the presentation more completely to the require-
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PLATE VI.

Plate VI from Bard, 1807
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ments of medical students and physicians. With each edi
tion he included additional case reports to illustrate his 
teachings, until with the fifth edition (1819) these num
bered 150. A sixth edition was in preparation at the time of 
his death. Bard also wrote several noteworthy essays on 
medical ethics and the responsibilities of the physician 
(Bard 1769) and medical education (Bard 1819, 1921). 
Through his writings Bard instructed a large number of 
American physicians in the art of midwifery. A further, 
rather intriguing problem with the Compendium regards 
the delineator of the wood engravings which illustrate the 
volume. These display a fine hand and highly accomplished 
artistic ability; however, the artist is unknown. It has been 
suggested that the artist was Alexander Anderson (1775- 
1810), a noteworthy New York illustrator of this period; 
but, alas, that must remain a surmise.

Bard, a native of Philadelphia and graduate of the 
University of Edinburgh (1765), was one of the founders 
of King’s College medical faculty in New York (1767). 
Following the American Revolution (1775-1783) this was 
renamed Columbia College. Here, Bard served as profes
sor of the Theory and Practice of Medicine, and later was 
dean of the faculty (1787-1804) and as president (1811— 
1820), when the school was reorganized into the College 
of Physicians and Surgeons of Columbia University. Bard 
also played a key role in founding the New York Hospital 
(1773). Bard cared for many notables, including President 
George Washington (1732-1799) for whom he lanced a 
deep-seated carbuncle shortly following his inauguration 
(1789). In addition to his writings on medical ethics 
(1769) and education (1819), Bard was an authority in 
veterinary medicine, preparing a handbook on raising 
sheep (1811).
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PLATE XII.

Plate XII from Bard, 1807
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David Daniel Davis

Elements of operative midwifery; comprising a description 
of certain new and improved powers for assisting difficult 
and dangerous labours... with cautionary strictures on the 
improve use of instruments. London, Hurst, Robinson & 
Co., 1825.

Davis (1777-1841), of Wales and graduate of Glasgow 
University (1801), after practicing in Sheffield, during which 
time he translated Philippe Pinel’s (1745-1826) Treatise on 
insanity (Davis 1806), in 1813 he moved to London to spe
cialize in obstetrics. In addition to teaching obstetrics pri
vately, he served on the staff of the General Lying-In Hospital 
(Queen Charlotte’s). In 1829, he was appointed Professor of 
Obstetric Medicine (or Midwifery) at the London University, 
which in 1836 became University College Hospital. He 
became physician-accoucher to Marie Luise Victoria of 
Saxe-Coburg-Saalfeld, the Duchess of Kent (1786-1861), 
presiding at the birth of Victoria Alexandrina (1819-1901), 
who became Queen of the United Kingdom of Great Britain 
and Ireland, and Empress of India.

In this volume Davis introduced modifications of a num
ber of procedures and instruments. Many of these are illus
trated in 20 double-page lithograph plates by Charles Joseph 
Hullmandel (1789-1850), and others. Davis worked to con
vince accoucheurs of the need to consider the mechanism of 
labor. Davis wrote on craniotomy, devising a pair of bone pli
ers termed “osteotomist” (Plate XVIII), and advocated decap
itation in certain instances of obstructed labor (Plate XVI).

Davis later expanded this book to a two-volume work 
containing 70 lithograph plates, several of which are double

page. As in the first [work] these depict both normal and 
abnormal delivery, and numerous instruments including for
ceps and instruments of destruction, many of which Davis 
invented (Davis 1836).

He was the first to associate phegmasia alba dolens with 
inflammation of the veins in cases of puerperal sepsis 
(Davis 1823).
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Plates XVI and XVIII from Davis, 1825 
(Courtesy the Wellcome Library)
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Matthias Mayor

Instructions sur L’art des Accouchemens a I’usage des 
sages-femmes du canton de Vaud. Lausanne, Imprimerie 
Hignou aine, 1828.

The prominent Swiss physician, and ‘membre du Grand conseil 
et du Conseil de Sante du Canton du Vaud’, Matthias Mayor 
(1775-1847), authored this handbook for student midwives in 
the Canton of Vaud, Switzerland. The work provides a fascinat
ing insight into the state of midwifery education during the 
early nineteenth century. As Mayor notes in his preface, by 
necessity midwifery manuals must differ from country to coun
try, reflecting the educational systems in place, and more impor
tantly, ‘de l’intelligence du plus grand nombre des des eleves’ 
[the intelligence of the largest number of students] (p. 1). In 
Vaud, only 3 months of practical schooling was provided. With 
the majority of midwifery students being young mothers from 
rural backgrounds who spoke a French dialect, Mayor noted 
that the work placed in their hands must be composed with care.

Thus, this volume was intended to provide a simple and 
easily accessible guide, and to introduce the basic principles 
of obstetrical theory, practice and care. In his opening address 
to the students, Mayor set forth a number of ‘ground rules’ 
which they were expected to attain. These included: to assid

uously attend all of the lectures; after their lessons the women 
were encouraged to discuss the topics amongst themselves; 
to help one another and avoid petty disagreements; to 
attend births and to help the poor and needy; and always when 
necessary to have the confidence to seek the help of more 
highly trained midwives.

The manual includes ten attractive lithograph illustrations 
depicting female anatomy and various fetal presentations. 
Plate 8 presents several views of the fetus and placenta. With 
the pelvic basin being an important aspect of obstetric 
knowledge, to help them with their study, Mayor instructed 
the midwives with practical assistance in the form of an arti
ficial pelvis and mannikin. Upon returning home students 
could fabricate one using wire so that each pupil have such a 
model at their disposal.

The pioneer of a number of new surgical procedures 
(some of which now appear quite draconian!), Mayor did 
notable work with regards to the treatment of fractures and 
dislocations, however, he is known particularly for his sim
plification of the dressing of wounds.

References

Wellcome IV, p. 93; Hirsch IV, p. 184.



Matthias Mayor 209

PLANCUE d

Plate 8 from Mayor, 1828
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Evory Kennedy

Observations on obstetric auscultation, with an analysis of 
the evidences of pregnancy and an inquiry into the proofs of 
the life and death of the foetus in utero... with an appendix 
containing legal notes, by John Smith, Esq... Dublin, Hodges 
and Smith..., 1833.

Kennedy (1806-1886) of the Rotunda Hospital Dublin, was 
one of the first to recognize that abnormal fetal heart rate was 
a sign of compromised fetal well-being. Plate 3 illustrates 
the fetus in a normal cephalic (Figs. 1 and 2) and breech 
(Fig. 3) presentations. He described use of the stethoscope to 
aid in the diagnosis of “evidences of pregnancy”. After not
ing its normal rate of “about 130 or 140 [beats] in the min
ute”, Kennedy recorded the variation in fetal heart rate, 
“becoming suddenly more or less frequent, and then return
ing to its natural state without any apparent reason.... The 
external cause, which we shall find most frequently... is 
uterine action, particularly when long continued, as in 
labour” (pp. 90-91). He recorded an instance of fetal death 
following deep deterioration and disappearance of the fetal 
heart rate (pp. 92-93). Kennedy stressed the value of mediate 
auscultation in the diagnosis of twin pregnancy and their 
fetal positions (p. 129ff), location of the placental souffle 
(p. 65ff), and as an aid to distinguish true from pseudo
pregnancy (p. 156ff). Kennedy concluded this tract by con
sidering both the advantages and difficulties of auscultation, 
stating “We would merely beg, that those who have an 
opportunity, will give it a fair and impartial trial. As to the 
result we feel perfectly satisfied. And in conclusion, ...if its 
application be properly understood, it will afford us as satis
factory and unerring signs, as any diagnostic means relied on 
in medical practice” (p. 260). In an Appendix, Kennedy con
sidered legal issues such as ascertaining the presence of 
pregnancy in the case of a woman “convicted of a capital 
felony”, who pleads for a stay in execution because she “is 
quick with child” (p. 261ff).

Born in Carndonagh, Donegal, as with many Irish- 
Catholics, Kennedy went to Scotland for his medical edu
cation, receiving his degree from the University of 
Edinburgh in 1827. The following year, he was appointed 
lecturer in midwifery at Dublin’s Richmond Hospital 
School, and became assistant to Robert Collins (1801 — 
1868) master of the Rotunda Lying-in Hospital. Here, 
Kennedy used the stethoscope, recently invented by Rene 
Theophile Hyacinthe Laennec (1781-1826) of Paris for 
“mediate” auscultation (Laennec 1819), and brought to the 
attention of physicians in Great Britain by William Stokes 
(1804-1878) (Stokes 1825). Laennec, in the second edition 
of his work (1827) had, in fact, first referred to use of the 
stethoscope in auscultation of the fetal heart. (A decade 
later, Jean Marie Jacquemier (1806-1879) of Paris wrote a 

thorough thesis on auscultation of the fetal heart (Jacquemier 
1837)). Also about this time, two of Kennedy’s associates 
at the Rotunda published on the use of the stethoscope in 
obstetrics. In two patients, David C. Nagle employed it to 
diagnose twin pregnancy (Nagle 1830), while William 
O’Brien Adams (1833) used the stethoscope in cases of 
complicated labor to diagnose whether the fetus was dead 
prior to performing craniotomy. Adams noted, “by the aid 
of the stethoscope, we are enabled to determine with accu
racy whether the time has arrived, which justifies the use of 
instruments”, and that the “almost daily” use of the stetho
scope presented “...ample evidence of its pre-eminent 
importance as a practical guide... entitling it to be ranked 
amongst the very greatest improvements made in practical 
midwifery during the past century” (Adams 1833, 
pp. 71-72). As in so often the case in medicine, the intro
duction of this new and valuable diagnostic modality met 
with skepticism and even some hostility among both laity 
and the medical profession.

In the year of publication of this work, at age 27 Kennedy 
succeeded Collins as master of the Rotunda for a 6 year term 
until 1840. One of Kennedy’s additional, important contri
butions was to open a gynecological unit at the Rotunda, 
“for the humane and beneficial purpose of alleviating the 
sufferings of patients labouring under the diseases peculiar 
to women” (Kennedy,). He also was among the first to 
accept the idea of the contagious nature of puerperal sepsis, 
and fought for the establishment of cottages or chalets, to 
accommodate two patients and one nurse, rather than hous
ing maternity patients in commodious hospital wards where 
the infection could be transmitted. In 1838, Kennedy 
founded the Obstetrical Society of Dublin, and served as 
Honorary President. He again held the office of President in 
1849 and 1872. He also served as President of the King’s 
and Queen’s College of Physicians of Ireland (1853-1855), 
and the Irish Medical Association (1871). Following retire
ment from medical practice, Kennedy immersed himself in 
administrative and magisterial duties for County Dublin. In 
addition to working for sanitary reform, he was a supporter 
of the temperance movement, crusading against alcoholism 
and its evils.
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Plate 3 from Kennedy, 1833
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George Spratt

Obstetric tables: comprising coloured delineations on a 
peculiar plan, intended to illustrate elementary and other 
works on the practice of midwifery, elucidating particu
larly the application of the forceps, and other important 
points in obstetric science. London, For the author, by 
J. Churchill..., 1833.

Spratt (fl. 1830), about whose life little is known, was a self- 
styled surgeon-accoucheur in London. First issued by sub
scription, this original edition contained 12 complex engraved 
plates with movable flaps. These plates were innovative in 
adapting to obstetrical teaching the revived method of illus
trating anatomical structures in depth by lifting two or three 
layers of superimposed folding flaps over the engraving. As 
each flap was lifted, in turn, by the reader, it exposed the 
explicit anatomical detail of pregnancy and childbirth. Most 
of the plates were prepared by Spratt with several members 
of his family, and are hand-colored. Table VI illustrates pro
gressive stages in the progress of labor with cervical dilata
tion. Such use of superimposed plates to depict anatomical 
relations dates back to the late sixteenth and early seven
teenth centuries (see Bartsich 1583, Remmelin 1619, Aselli 
1627). Spratt dedicated this work to Sir Charles Mansfield 
Clarke (1782-1857) physician to Queen Adelaide, wife of 
King William IV (Clarke 1814-1821) and brother of John 
Clarke (1761-1815) a noted obstetrician and pediatrician 
(Clarke 1815). In his dedication Spratt noted “many improve
ments in these Tables” that were suggested by Clarke.

In his preface, Spratt considered the valuable contributions 
of illustrations to an understanding of anatomy and science. He 
stated, however, “... it does not appear that art has done as 
much towards the illustration of Obstetric Surgery as its great 
importance to all classes of the profession would appear to 
demand”. He continued, “To the finished student... this work 
will recall to his recollection many points of great interest; and 
to the experienced practitioner, it will form a supplementary 
volume to his obstetric library, which (it is hoped) will not 
unworthly fill a vacuum on his shelves”. Spratt also included “a 
few practical remarks” to supplement the delineations (pages 

unnumbered). A second edition of 1835 includes seven addi
tional plates (Spratt 1835). Many other editions followed, 
including in 1847 the first American edition from that of the 
fourth London (Spratt 1847). Some maintain that this American 
printing represents the illustrations in their finest form.

Spratt, a member of a family of book illustrators, also pre
pared the plates for the third edition of William Woodville’s 
(1752-1805) Medical Botany (Woodville 1832), and edited 
the Flora medica (Spratt 1827-1830).
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Tab. VI from Spratt, 1833
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Franz Carl Naegele

Das schrag verengte Becken nebst einem Anhange liber die 
wichtigsten Fehler des weiblichen Beckens iiberhaupt. 
Mainz, Victor von Zabern, 1839.

In a short report of nine cases Naegele (1778-1851) first 
described the obliquely contracted pelvis (Naegele 1834). 
Several years later, in this more comprehensive study, he 
detailed 35 cases in women throughout Europe, including 
one which was found in an Egyptian mummy in Paris (Case 
No. 20). Two additional cases were in men. Naegele 
described the unusual characteristics of this deformity. 
“Complete ankylosis of the sacro-iliac symphysis or a com
plete fusion of the os sacrum with the os ilium on one side.... 
Arrest or imperfect development of the lateral part of the os 
sacrum and a narrower lumen of the foramena sacralia ante
riora on the ankylosed side.... Narrowness of the os innomi
natum and of the sciatic notch on the same side.... The os 
sacrum appears pushed towards the ankylosed side to which 
its anterior surface is somewhat rotated. At the same time the 
symphysis pubis is forced towards the opposite side. The 
symphysis thus faces the promontory obliquely.... On the 
side of the ankylosis, the inner surface of the lateral wall and 
of the lateral wall and of the lateral part of the anterior wall 
of the pelvis is found less hollow and flatter than in the nor
mal pelvis.... The other half of the pelvis, that on which the 
synchondrosis sacro-iliaca exists, likewise deviates from the 
normal.... This pelvis is obliquely contracted, i.e., in a diam
eter which crosses that other diameter extending from the 
ankylosis to the opposite acetabulum... Consequently, the 
pelvic inlet... and also another imaginary plane in the middle 
of the pelvic cavity... are both seen from the front as similar 
to an obliquely lying oval” (Naegele 1839, pp. 7-9).

The pelvis illustrated in Tafel 1 was from a 19-year-old 
primigravida patient. Following 2 days of labor, a 7 lb. still
born infant was delivered by a difficult forceps extraction. 
On the fifth postpartum day the young woman died of puer
peral sepsis. Naegele believed the deformity was a develop
mental anomaly, as it was not associated with rickets, 
traumatic injury, or infection. This view prevails today. In his 
time, the deformity never had been diagnosed in a living sub
ject, as it caused little if any limp or other sign. Nonetheless, 
Naegele suggested several aids to its diagnosis in the living 
subject. Despite stressing the role of pelvic contraction as a 
cause of dystocia in labor, he had little to say regarding the 
role of cesarean section. In the preface to this work, Naegele 
wrote “... to obtain a correct conception of our deviations, it 
is very important to observe conscientiously and study care
fully.. .. Nothing but the most profound study can supply the 
examiner with the necessary knowledge without which he 
would only discover the more evident deformities. The evil 
consequences to which such defective and false represent

ations give rise may be easily inferred...” (p. iv). The artist 
and engraver are shown as F. Wagner and de Engelmann, 
respectively. In 1825, Naegele published his first work on 
pelvic anatomy and the obstetrical problems associated with 
pelvic and spinal deformities, “the female pelvis considered 
in relation to its position and the inclination of its curva
ture. ...” This work consists of two sections, the first of which 
is devoted to pelvic anatomy to establish “detailed knowl
edge of the form and conditions of all the points which con
stitute a well-made pelvis”. The second part consists of a 
thorough review-history of the subject (Naegele 1825).

Born in Dusseldorf, Naegele studied at the Universities of 
Freiburg, Strassburg, and Bamberg. In 1807, he was called to 
the University of Heidelberg, and 3 years later was appointed 
director of the Lying-In Hospital. He also wrote on several 
other aspects of pregnancy including its duration, the mecha
nism of normal labor, and various aspects of obstetrical 
pathology. As one of Europe’s most celebrated physicians, 
he was referred to by some as “the Euclid of obstetrics”. In 
addition, he wrote a textbook for midwives (Naegele 1830), 
and stressed the importance of the female midwife (Naegele 
1827). He also edited (1825-1847) the Heidelberger 
Klinische Annalen, later named Medicinische Annalen. 
Naegele’s son, Hermann Franz Joseph (1810-1851) was also 
a prominent obstetrician, becoming professor at the 
University of Heidelberg, and giving the first clear account 
of auscultation of uterine sounds and the fetal heart (Naegele 
1838). Over the century following publication of Naegele 
senior’s arbeit, other pelvic abnormalities were described. In 
1933, William Edgar Caldwell (1880-1943) and Howard 
Carman Moloy (1903-1953) published a classification of 
pelvic variations and their effect on labor (Caldwell and 
Moloy 1933) that remains valid to the present time.
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Julian Ledesma

Fenomeno raro de prehez, O historia de una hernia de la 
matriz, en estado de gestacion, terminada felizmente por 
la operacion cesarea, con la estraccion de una nina viva, 
sana y de todo tiempo sin ulterior lesion de la madre, con 
observaciones curiosas de auscultacion y percussion 
sobre el seno materno de la misma. Dos laminas finas rep- 
resentan el estado de embarazo y la operacion. Madrid, 
Imprenta de Boix, 1840.

In his native tongue, as well as with a sprinkling of Esperanto 
and Latin, Julian Ledesma, professor of surgery at the 
Hospital of Salamanca, Spain presented the remarkable case 
history of a “rare phenomenon of pregnancy.” The patient, 
Elena Ramos, 42 years of age, suffered with a large right 
inguinal hernia that contained her pregnant uterus. Her infant 
girl was delivered by caesarean section, and the lives of both 
mother and child were preserved.

Ledesma first saw the patient near the end of January 
1839 when she was about 5 months pregnant. In his 
assessment, beginning in April (at 6 months gestation), 
he described some “curious observations” on ausculta
tion of the fetal heart, one of the earliest to do so, appear
ing only 2 years after the noted work on obstetric 
auscultation by Naegele, Die geburtshiilfliche 
Auscultation (1838). Of interest, Ledesma quotes the first 
work on auscultation of the fetal heart by Jean Alexandre 
Kergaradec (1787-1877), Memoire sur I’auscultation 
applique a I’etude de la grossesse (Kergaradec 1822), 
which appeared only several years following the inven
tion of the stethoscope by Rene Hyacinthe Laennec 
(1781-1826) (Laennec 1819), and its subsequent modifi
cation by Pierre Adolphe Piorry (1794-1879) (Piorry 
1828). Ledesma noted the “blowing noise” or “rumble” 
of the placental vasculature, as well as the fetal heart rate 
of “130-150” beats per minute, which was twice that of 
the mother. Originally thought by other consultants to be 
an extra-uterine pregnancy, upon percussing the fluid- 
filled amniotic sac surrounding the fetus, he diagnosed 
correctly that the pregnancy was intra-uterine, with the 
uterus within the hernia.

Near term on the morning of 7 June, Ms. Ramos went into 
labor. Her amniotic membranes ruptured releasing the 
water [which] was identical to that of any natural pregnancy, 
and the hernia sac became smaller” (p. 11). Ledesma 
attempted to deliver the infant through the vulva, however, 
because of the tight neck of the inguinal ring, this was not 
possible. He recorded that previously he had neither per
formed nor witnessed a caesarean section on a living patient, 
and quotes the work of both Francois Mauriceau (1637- 
1709) (Mauriceau 1668) and Andre Levret (1703-1780) 
(Levret 1747, 1753), as to the difficulties and hazards of per
forming the procedure, it being “... mortal, and if someone 
lived it was a miracle” (p. 14).

With an incision through the layers of the hernial sac and 
myometrium, Ledesma delivered the infant, extracting it by 
its feet and legs. Following delivery of the trunk, the uterus 
contracted strangulating the child’s neck. He then had to 
extend the uterine incision to deliver the “... asphyxiated 
[baby which] ... soon showed signals of life” following its 
“... exit into the light of the world” (p. 16).

Ledesma manually removed the adherent placenta, and 
the infant soon was baptized and given to the mother to 
nurse. Following manipulation, the uterus contracted, and 
the hernia incision, but not that of the uterus, was sutured.

Day by day, Ledesma records a rather stormy post
operative course with the mother experiencing some strong 
pains, signs of peritonitis, and foul discharge. Nonetheless, 
on 11 August, 5 weeks following the surgery, the patient 
with her daughter got up ... in good health ... the tumor [her
nial sac] was small ... [being] the size of a scrotum” (p. 22).

In his closing remarks, Ledesma apologized that “... my 
writing does not have the elegance that the public honors.” 
He concluded, “... directing] ... attention to the important 
consequences derived from this case, for the glory of our 
homeland and the splendor of curative science” (pp. 22-23).

Of the two plates, the first illustrates the patient with her 
hernia at 6 months gestation. The second striking lithograph 
captures the dramatic delivery illustrating the opened uterus 
with its spurting blood vessels and the partially extracted 
fetal breech.

Of importance, at this time, caesarean delivery was asso
ciated with a maternal mortality rate of well over 50 %.
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Figure from Ledesma, 1840 
Courtesy Hathi Trust
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Joseph Hermann Schmidt

Lehrbuch der Geburtskunde fur die Hebammen in den 
Koniglichen Preussichen Staaten. Berlin, 1840.

In conjunction with the Prussian restoration in northern and 
central Germany (and which included the northern portion 
of what is now Poland) following the turmoil of the 
Napoleonic Wars (1799-1815), the Royal Health Ministry 
expressed the need for a definitive work on contemporary 
knowledge and practice for midwives. To reinvigorate the 
health of the nation, the subsection of Medical Affairs of the 
Prussian Ministry for Interior Affairs prepared a “white 
paper,” published originally in 1815, which later was 
expanded into the present volume. A country physician and 
director of midwives at the Paderborn Hospital, Schmidt 
(1804-1852) is credited with preparing the final draft, which 
then was approved by a panel of overseers. The volume is 
representative of an effort to establish standards, and place 
midwifery on an academic basis, presenting both scientific 
and practical aspects of the craft. Another edition of this 
work, dated 1839, was co-authored with Frederich Carl 
Theodor Kanzow (b. 1820).

The two major sections include an extensive account of 
regulations and requirements, followed by fundamentals on 
reproductive anatomy and physiology, with details of the 

management of labor and delivery, as well as most conceiv
able complications. At this time, many medical professionals 
were not convinced of the value of vaccination against small
pox. As one interested in the obligation of the State to pro
vide healthcare to everyone, Schmidt stressed the importance 
of midwives vaccinating patients, and providing other public 
health measures. Thus, this manual for midwives was embed
ded in the larger picture of public health administration. The 
32 plates include illustrations on the female pelvis (Tafel 1 
and 2), the external genitalia (Tafel 4), reproductive anatomy 
(Tafel 5 and 6), embryonic and fetal development (Tafel 7), 
methods of delivery of the normal (Tafel 14) and abnormal 
(Tafel 15, 18, 19, 20, 22, and others) presentations of the 
fetus (Tafel 21 and others). Illustrated in Tafel 16 are several 
aspects of breech presentation, and in Tafel 29 methods of 
delivery. Another illustration (Tafel 24) shows examples of 
transverse lie. Many of the steel etchings, which show con
siderable detail, are by E. Weber and E. Haas. The printing 
house for the plates is L. Sachse of Berlin.
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Robert Lee

The anatomy of the nerves of the uterus. London, Hippolyte 
Balliere, 1841.

Until the mid-nineteenth century, there was no agreement as 
to whether the uterus possessed nerves. Although William 
Hunter (1718-1783), in his monograph of the anatomy of the 
human gravid uterus described such nerves, and noted their 
increase in size during pregnancy, many anatomists denied 
their existence. Lee (1793-1877) described the nerves in the 
non-gravid uterus, as well as their enlargement from 3 to 9 
months of gestation, giving the first careful and accurate 
description of these nerves and the cervical ganglion. He 
recorded the background of the serendipitous discovery:

On the 8th of April, 1838, while ... dissecting a gravid uterus of 
7 months, I observed the trunk of a large nerve proceeding 
upward from the cervix to the body of the uterus, with the right 
uterine vein, and sending off branches in its course to the poste
rior surface of the uterus, some of which accompanied the veins, 
and others appeared to be inserted into the peritoneum. A broad 
band, resembling a plexus of nerves was seen extending across 
the posterior surface of the uterus, and covering the nerve about 
midway from the fundus to the cervix. On the left side a large 
plexus of nerves was seen surrounding the uterine veins, where 
they were about to enter the hypogastric vein (p. 5).

Lee carefully described these nerves and their ramifica
tions. Following a description of nerves in the non-gravid 
uterus, he concluded,

These dissections prove that the human in unimpregnated uterus 
possesses a great system of nerves, which enlarges with the 
coats, blood-vessels and absorbents during pregnancy, and 
which returns after parturition to its original condition before 
conception takes place. It is chiefly by the influence of these 
nerves, that the uterus performs the varied functions of men
struation, conception, and parturition, and it is solely by their 
means, that the whole fabric of the nervous system sympathises 
[sic] with the different morbid affections of the uterus. If these 
nerves of the uterus did not exist, its physiology and pathology 
would be completely inexplicable (p. 8).

This illustration from the 1842 edition shows for the first 
time in color the left posterolateral aspect of the uterus at 9 
months gestation, with associated ganglia and neuronal con
nections. Lee noted in the explanation of the plate: the fun
dus and body of the uterus (A); the vagina covered with 
nerves from the left hypogastric ganglion (B); the rectum 
(C); the left ovary and Fallopian tube (D); the great sympa
thetic nerve (K) passing along the anterior aspect of the aorta 

(F) and dividing into two cords (M); the right (N) and left (O) 
hypogastric nerve: the left hypogastric ganglion (R); the 
nerves of the vaina (S); the left subperitoneal plexus cover
ing the body of the uterus (X); and the left subperitoneal gan
glion with numerous branches of nerves extending between 
it and the left hypogastric nerve and ganglion (Y).

These papers were also published separately as On the 
Ganglia and Other Nervous Structures of the Uterus (Lee 
1842). Sadly, Lee’s findings were misrepresented by his for
mer student, Thomas Snow Beck (1814-1877), and only 
after a prolonged battle were Lee’s claims recognized. Lee 
then extended his findings in his 1848 publication Engravings 
of the Ganglia and Nerves of the Uterus and Heart... (Lee 
1848). Twenty-five years later Ferdinand Frankenhaeuser 
(1832-1894) of Zurich redescribed this innervation with its 
plexuses and ganglia in somewhat greater detail (1867).

Lee, a native of Scotland and Edinburgh graduate, was 
physician to the British Lying-In Hospital, and lecturer on 
midwifery at St. George’s Hospital, London. Although he 
ardently opposed ovariotomy, Lee made numerous contribu
tions to the specialty. He apparently first used the term “cer
vicitis”. From dissections on cadavers, he demonstrated that 
leucorrhea originates from the uterus rather than from the 
tubes or vagina. Lee also ntoed the similarity of pathologic 
findings in cases of puerperal fever erysipelas.
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Wooster Beach

An improved system of midwifery: adapted to the reformed 
practice of medicine; illustrated by numerous paltes, to 
which is annexed, a compendium of the treatment of female 
and infantile diseases, with remarks on physiological and 
moral elevation. New York, By the Author, 1847.

In the early to mid nineteenth century the “heroic medi
cine” of Benjamin Rush (1745-1813) and his school (Rush 
1789-1798) consisted, in large part, by treating the patient 
by purging with mercurials and other toxic compounds, 
and for surgery “blood-letting”. Such therapy became 
quite popular with allopathic physicians. In reaction to 
these quasi-empirical practices, several schools of herbal 
medicine gained popularity in the United States. These 
included the “Botanies,” Thompsonianism, Physio- 
medicalism, Eclecticism, and others. In opposition to the 
prevailing allopathic practices, Beach (1794-1868), the 
founder of “Eclecticism”, rejected contemporary systems 
of medical practice, incorporating the treatment of disease 
with nature’s vegetable remedies, various herbs and roots, 
into an allopathic frame. This botanico-medical movement 
flourished in the populist social and educational milieu of 
the Jacksonian era (Andrew Jackson [1767-1845], presi
dent 1829-1837), in which religious medical controversy 
warred against the more traditional theological and medi
cal beliefs.

In the Preface to this volume, Beach stressed that he had 
“... endeavored to make it a practical work - a safe guide to 
the physician, midwife, and student ... A reformation ... in 
this branch, is imperiously required”. He noted that obstet
rics “... as taught in our colleges, and practiced by the gener
ality of physicians ... is injudicious, injurious, and not 
infrequently fatal ... [consisting] principally of bleeding, 
mercury, untimely and improper interference, and the fre
quent and needless use of instruments....” Beach continued, 
“Dame Nature is the best midwife in the world ... meddle
some midwifery is fraught with evil ... the less done, gener
ally the better ... non-interference is the corner-stone of 
midwifery” (pp. 5-6).

An itinerant healer, following an apprenticeship with a 
botanic physician in New Jersey, Beach first moved to 
New York where he is believed to have studied medicine for 
one term. Here, he founded the United States Medical 

Infirmary (1827). This evolved into a medical school, the 
Infirmary of the New York Reformed Medical Academy 
(1829), the name of which was changed to the Reformed 
Medical College of the City of New York (1830), and which 
operated without legal state charter. Initially practicing as an 
“Emperic,” Beach taught that medical practice should be 
based on pathology, usually treating patients with small 
doses of a single “specific” remedy. Nonetheless, 
Eclecticism, so named because it drew its ideas from many 
sources, incorporated ideas from Homeopathy, 
Hydrotherapy, Botanical Medicine, and other naturalist 
schools. During the 1832 Asiatic cholera epidemic in 
New York, he cared for the poor with the disease, success
fully treating nearly a thousand cases, and avoiding the use 
of calomel and other “heroic” measures.

In the early 1830s, Beach moved to Worthington, Ohio to 
found another medical school, the Medical Department of 
Worthington College; the first such chartered sectarian 
school in the United States. The author of at least a dozen 
medical works, Beach appreciated the importance of publi
cation in spreading the “Eclectic” message. He founded a 
journal, the Western Medical Reformer (1836), which 3 years 
later continued as The Eclectic Medical Journal (1849). 
Beach also published The Reformed Practice of Medicine 
(1831), and the three volume American Practice of Medicine 
(1833). He condensed this latter work into his The Family 
Physician; or the Reformed Practice of Medicine (1842). 
Later, he moved to Cincinnati to found the Eclectic Medical 
Institute (1845), also known as the Reformed Medical School 
of Cincinnati. In 1852, Beach moved to Boston to establish 
the Reformed Medical College. A founder of the National 
Eclectic Medical Association, in 1855 he served as its presi
dent. A student of the Bible, Beach believed that many con
temporary ideas and practices were opposed to biblical 
teaching; and for several years he edited the lay periodicals, 
The Telescope (1826-1828), and The Ishmaelite, and The 
Battle-Axe, each of which were devoted to religious and 
moral topics of contemporary interest.
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Filippo Civinini

Lettera e Memoria Anatomica ... Intomo alia comunicazi- 
one diretta vascolare saguigna tra madre e feto. In risposta 
ad alcuni quesiti del Dottore B. Guglielmo Nob. De Seile ... 
Firenzi, Batelli e Compagni, 1859.

In this treatise, Civinini (1805-1844) confirmed the convinc
ing demonstrations of the Hunter brothers and Mackenzie 
that there is no direct connection between the placental circu
lations of the mother and the fetus. The subject is presented in 
the form of autopsy reports, and accounts of experiments car
ried out on dissected human and animal cadavers. To estab
lish the separate circulations of maternal and fetal blood in 
the placenta, Civinini injected coloured liquids into the pla
centa using an apparatus especially devised for the purpose, 
and which is depicted on the last folding plate. The fine, 
hand-coloured plates depict the gravid uterus at different 
stages, the placenta, and the vascular system, both human and 
animal. As noted earlier, almost a century earlier the Hunter 
brothers, William (1718-1783) and John (1728-1793), had 
established that the circulation of the fetal side of the placenta 
did not communicate with that of the mother (see Hunter 
1774). Civinini published this work in a response to queries 
by Burkhard Wilhelm Seiler (1779-1843), professor of anat
omy and surgery at Wittenberg University.

Perhaps surprisingly, as late as mid-nineteenth century, 
doubts remained concerning placental circulations. As an 
example, John Reid (1809-1849), anatomist of Edinburgh, 
wrote that in the half century since the Hunters’ publications, 
the separateness of maternal and fetal circulations had been 
questioned by eminent investigators, “... but there cannot be 
a doubt that this opinion is erroneous, and ought now to be 
totally abandoned” (Reid 1841, p. 2). For instance, in his 
textbook of midwifery of 1833, William Campbell (1788- 
1848), of Edinburgh, described in “Peculiarities of the Foetus 
at Birth,” the fetal circulation including that of the placenta. 
He observed, “It is still a disputed point whether the pulmo
nary arteries convey blood to the lungs” (Campbell 1833, 
p. 128). He continued presenting arguments for some admix
ture of blood from the fetal venous circulation with that arte- 
rialized blood returning from the placenta via the umbilical 
vein. Although writing some 60 years after the discovery of 
oxygen as a gas, it was 4 years later that Heinrich Gustav 
Magnus (1802-1870) first established by quantitative analy
sis that arterial blood contains more oxygen than that in veins 
(Magnus 1837). In this regard Campbell noted, “Though 
denied by the most celebrated physiologists of the day, that 
any difference exists between the blood in the arteries and 
that contained in the veins, yet I must still ... agree ... that in 
colour at least, they are dissimilar” (Campbell 1833, p. 129).

Civinini studied at the Medical and Surgical School of 
Pistoia and the University of Pisa, both in provinces of

Tuscany. This region is of great historical interest, with cen
tral Italy being the center of Etruscan culture for many cen
turies B.C.E., the starting point of the Revival of Learning 
and the Renaissance in the late Middle Ages, and the center 
of reforms that resulted in the uniting of the Italian Kingdom 
in 1861. He became professor of surgical pathology and 
anatomy and director of the anatomical museum at the 
University of Pistoia (This college of medicine closed in 
1839 with the Italian national reform in medical education). 
Civinini also prepared a catalogue of the collections of the 
Museum of Anatomy at Pisa. He was a defender of the law 
of recapitulation, i.e,, the appearance of repeating the evolu
tionary stages of a species during the embryonic develop
ment of an individual organism. Civinini first reported on the 
pathologic abnormality, a neuroma, that causes a painful foot 
condition commonly referred to as (Thomas George) 
Morton’s “metatarsalgia” (1835-1891) (Morton 1876). He 
also commenced work on Commento medicofisico alia 
Divina Commedia [a medico-physical commentary on the 
Divine Comedy] by Dante Alighieri (1265-1321); however, 
he did not live to complete this work.
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Hugh Lenox Hodge

The principles and practice of obstetrics. Illustrated with 
one hundred and fifty-nine lithographic figures from original 
photographs, and with numerous woodcuts. Philadelphia, 
Blanchard & Lea, 1864.

A highly regarded teacher of obstetrics and gynecology, and 
accurate observer of great experience, Hodge (1796-1873), 
Professor of Obstetrics at the University of Pennsylvania, 
described “parallel planes” at the various levels of the pelvis 
and stressed the inadequacy of external pelvimetry in assess
ing pelvic capacity for delivery. This was in conjunction with 
his analysis of the mechanism of labor in the several pelvic 
types. He invented the Hodge pessary to correct uterine retro
version, and the placental forceps to aid in uterine evacuation 
following miscarriage (Hodge 1860). Hodge opposed the use 
of anesthesia in obstetrics, the use of accouchement force in 
cases of severe preeclampsia-eclampsia, as well as the concept 
of the contagiousness of puerperal sepsis. He also inveighed 
against criminal abortion. In cases of pelvic contraction, and/ 
or when previous pregnancies resulted in stillbirth, in an effort 
to avoid the hazards of cesarean section with its maternal mor
tality approaching 90 %, Hodge advocated the induction of 
labor prior to term. In addition to modifying the Hodge obstet
rical forceps, he invented several useful instruments including 
modifications of Baudelocque’s cephalotribe and craniotomy 
scissors. In mid-century America, this was the authoritative 
work on this subject.

Hodge was a graduate of the University of Pennsylvania 
(1818), and subsequently taught there, first in anatomy and 
then in surgery. In 1826 he was a founding editor of the 
North American Meddical and Surgical Journal. Because 
of failing eyesight, had to present his lectures from memory 
and also switched from surgery to obstetrics. In 1832 he 
became physician-in-charge of the lying-in department of 
Pennsylvania Hospital, after which he was appointed 
Professor of Obstetrics and the Disease of Women (1834— 
1863). As his eyesight had deteriorated to the point of being 

nearly blind, in 1863 he resigned his professorship, follow
ing which he dictated this 550 page work to his son Hugh 
Lenox Hodge (1836-1881). Plate XXXII illustrates several 
aspects of the relation of the fetal head to the maternal pel
vis (Figs. 155 and 156), a transverse lie with shoulder pre
sentation (Fig. 157), the skull of a hydrocephalic infant 
(Fig. 158), and a skeleton of a fetus with two heads 
(Fig. 159).
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Adolphe Lenoir, Marc See and Stephane 
Tarnier

Atlas complementaire de tons les traite d’accouchements.... 
2 volumes. Paris, Victor Masson..., 1865.

Lenoir (1802-1860) of l’hopital Necker and the University 
of Paris died before the text of this work could be completed. 
The volume was finished and seen through the press, how
ever, by See (b. 1827) and Tarnier (1828-1897), fellow 
members of the Paris faculty, and the latter of which was one 
of the great accoucheurs of that city. The 105 delicate, 
coloured plates of the atlas were drawn and lithographed by 
Emile Beau (b. 1810). These illustrate in detail normal and 
abnormal anatomy of the pelvis, embryology, the mecha
nism of parturition for various presentations, and obstetrical 
instruments. The first 15 pages of the atlas contain descrip
tions of each plate. Plates 45 and 46 depict modifications of 
the ovum within the oviduct, with segmentation of the cell 
mass into the blastocyst (Fig. 5, Plate 46), and early embryo 
(Fig. 7, Plate 46). Plate 72 shows methods of delivery with

fetal malpresentation of the trunk. Plate 99 shows the method 
of craniotomy of a fetal head at the pelvic brim (Fig. 4), and 
several instruments for this purpose (Figs. 1-3).

Additional plates dealt with varioius aspects of preg
nancy. In Plate 11 he illustrates the changes in the female 
pelvis from infancy (center), a mature woman (upper), 
and old age (lower). Plate 76 shows twin pregnancy with 
both fetuses in cephalic-presentation (Fig. 1), and one 
cephalic with the other breech (Fig. 2). Plate 79 illustrates 
the twin placentas, separate (Fig. 1), combined with two 
umbilical cords within a single amniotic sac, and a true 
knot in the umbilical cord to the left (Fig. 2), and a single 
placenta with bifurcating umbilical cord (Fig. 3).

Lenoir was also a Chevalier of the French Legion f’honneur.
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Etienne Stephane Tarnier

Description de deux nouveaux forceps. Paris, Lauwereyns, 
1877.

Following the introduction and use of obstetrical forceps to 
aid delivery in the early to mid-eighteenth century, literally 
hundreds of modifications were introduced by various prac
titioners. In part, this was a consequence of the recognition 
that the fetus plays a passive role in the process of birth. 
Thus, consideration of the pelvic dimensions, shapes, planes, 
and axes played an increasing role in understanding the 
mechanism of childbirth. In this report, Tarnier (1828-1897), 
one of the great accoucheurs of Paris and chief of obstetrics 
at L’Hdpital Maternite described his axis-traction forceps for 
obstetrical delivery. Tarnier, who devoted a considerable por
tion of his life to study of the mechanical principles of for
ceps assisted delivery, maintained that with axis traction, the 
force required to deliver the infant was much less than with
out its use, with less possible injury to fetus or mother. He 
noted that the fetal head would follow the axis of the pelvic 
cavity whatever its orientation. This “arrangement allows the 
head the liberty of always following the curvature of the birth 
canal. Thanks to the mobility of the articulation of the trac
tion rods on the grasping handles, the head can still easily 
and spontaneously execute its rotating movement around the 
axis of the pelvis.”

Figure 5, from Tarnier 1877 (Annales de Gynecologique 
(Paris) 7: 201-215) shows the forceps, with the blades for 
encasing the fetal head (S), the shank for traction (I), handle 
for pulling (P), appendages for depression (O), and pressure 
screw (V). The axis traction principle became widely used, as 
by guiding the fetal head in its descent through the pelvis, it 
minimized trauma to either “passenger or passage”. In an earlier 
report Tarnier had discussed the use of a pointer (auguilles) to 
aid in forceps delivery (Tarnier 1877, p. 161). The same year, 
Tarnier published a report in which he discussed axis traction 
in extenso and defended its use against the objections of oth
ers (Tarnier 1877). As recorded by John Whitridge Williams 
(1866-1931), over the two decades from the introduction of 
these forceps until his death, Tarnier continued to modify and 
improve the instrument (Williams 1896).

Tarnier was bom in a village near Dijon, and qualified in 
medicine in Paris. His doctoral thesis addressed the conta
giousness and transmission of puerperal fever, which at that 
time claimed the lives of one in every six women who deliv
ered in hospital. With this death rate being over tenfold 
greater than that of women who delivered at home, Tarnier

was convinced that the disease was contagious (Tarnier 
1857). He later expanded upon this thesis with a major work 
on infection in pregnancy, with emphasis on antisepsis and 
asepsis (Tarnier 1894). Tarnier was one of the first in France 
to adopt the antiseptic principles of Joseph Lister (1827— 
1912) and, under his direction, over a period of a few years 
the mortality rate from puerperal sepsis fell to near zero.

Following delivery, Tarnier also advocated waiting to 
ligate the umbilical cord until it had ceased pulsating, thus 
fostering optimal blood being transfused from the placenta to 
the newborn infant. He also gave special attention to the care 
of the newborn, and played a key role in developing incuba
tors for prematurely born and other ill infants. In 1891, he 
was elected president of the Academie de Medicine in Paris.
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Theodor Langhans

Untersuchungen uber die menschliche Placenta. Archiv fur 
Anatomie und Entwickelungsgeschichte 188-267, 1877.

Until the mid-nineteenth century, there existed considerable 
disagreement regarding the exact nature of the outermost 
cells of the placental villi in the human. Langhans (1839- 
1915) first clearly described the cells of these villi, the cho
rion frondosum [leafy membrane] and chorion laeve 
[disappearing membrane], which formed a continuous layer 
from the early stages of development, and were of fetal ori
gin (Langhans 1870). In his essay “knowledge/information 
of the human placenta,” Langhans described the maternal 
portion of the placenta, the manner in which the anchoring 
villi attach to the decidua, intervillous anastomosis, and syn
cytial knots (Langhans 1870). In this report, contrary to what 
is commonly stated, he did not describe the cytotrophoblast. 
Several years later, in the present essay “inquiry/examination 
of the human placenta” he distinguished between the inner 
Zellschicht [cell layer], the large, individual, pale-staining, 
polyhedral epithelial cells with large nuclei and individual 
cell boundaries/membranes, and the outer Chorionepithel 
[chorionic epithelium]. We now know these as the cytotro
phoblast, or “Langhans” cells and the syncytium or syncytio- 
trophoblast, respectively. Langhans noted that the double 
layered trophoblast covering the outer surface of the villi 
decreases in thickness with advancing age, and that lines rep
resenting what might be cell boundaries are visible among 
the nuclei only in younger ova, and very rarely even there 
(Langhans 1877, pp. 201-206). In a later report, he described 
in greater detail the cell layers of the chorionic membranes 
(Langhans 1882).

In plate VIII, Fig. 15B depicts the chorion leave (smooth, 
or non-villous, chorion) from a placenta at 14 weeks gesta
tion: a, chorion membrane, b, cell layer, and c, the epithelial 
layer or syncytium. Figure 16A depicts the chorion with an 
atrophic villus. In this report Langhans also elucidated fea
tures including the intervillous circulation, fibrin deposition, 
and calcification. Langhans also reported that the trophoblast 
thickness decreases with advancing gestational age, noting, 
“... in the mature placenta the cell layer can no longer be 
demonstrated with certainty”.

In 1880, he correctly surmised that these trophoblastic 
cells were of fetal origin (Langhans 1880). Langhans did not 
use the term trophoblast [nutrition + germ]; this was intro
duced by Ambrosius Arnold Willem Hubrecht (1853-1915) 
of Utrecht, to indicate that part of the blastocyst not contrib
uting to formation of the embryo per se, but, rather, forming 
the placental villi for its nourishment. Hubrecht appreciated 
the double cellular layer, with the outer layer of nuclei in 
“nests” not demonstrating mitosis, and the innermost layer 
of cylindrical cells. Although in HUbrecht’s original descrip

tion, the term trophoblast had limited morphologic signifi
cance, soon, however, it came to apply to the epithelial 
derivatives of the outer layer of the blastocyst, the two cell 
layers described by Langhans. Later it became recognized 
that the outermost layer was a syncytium of cells, the syncy- 
tiotrophoblast [cells together+trophoblast], and innermost 
Langhans layer, the cytotrophoblast [cellular + trophoblast] 
(Bonnet 1903, Boyd and Hamilton 1966, Hubrecht 1888, 
1889). Several decades later it was established that the cyto
trophoblast cells give origin to the syncytiotrophoblast [cells 
together + trophoblast] (Bonnet 1907).

A further technical and conceptual contribution to under
standing placental morphology, was that of Charles Sedgwick 
Minot (1852-1914), who in 1886 invented the automatic 
rotary microtome for cutting ultra-thin tissue sections. Minot 
gave a definitive account of the microscopic structure of the 
human placenta, in one instance describing a section through 
the uterus and placenta in situ at 7 months gestation, with 
amnion, chorion, villus trunk, sections of villi in the sub
stance of the placenta, decidua, muscularis, uterine blood
vessel opening into the placenta, and so forth (Minot 1889). 
In a later review Minot noted, “the chorion is separated by a 
dense forest of villi from the decidua,... the ends of some of 
the villi touch and are imbedded in the decidual tissue ... the 
decidua is plainly divided into two strata ... the section 
passes through a wide tube,... which opens directly into the 
interior of the placenta and contains blood ... this opening is 
... a vein ...” (Minot 1900-1904, p.). These contributions 
did much to help clarify the nature of the fetal-maternal (e.g., 
placental) barrier.

Langhans trained under several of the great pathologists 
including Rudolf Ludwig Karl Virchow (1821-1902) in 
Berlin, Friedrich Gustav Jakob Henle (1809-1885) in 
Gottingen, and Friedrich Daniel von Recklinghausen 
(1833-1910) in Wiirzberg. Following several years at 
Marburg, he became chairman of pathology at the University 
of Berne (1872), where he had a wide influence. In addition 
to his contributions on the microscopic structure of the pla
centa, Langhans also observed the multinucleated giant 
cells of tuberculosis granuloma (1867) and a variety of 
other granulomatous disorders such as sarcoidosis (Sakula 
1987), and the giant cells in the lymph nodes of Hodgkin’s 
disease (1872). He also made fundamental contributions to 
the pathologic changes in the thyroid gland, kidneys, and 
other tissues. In teaching, his “... encouragement to exact 
observation” is stated to have given his students “... a price
less preparation for their careers in after-life” (Anonymous 
1916). One of Langhans’ students, Raissa Nitabuch 
(_____ ), in her inaugural dissertation, described a further
placental layer, the eosinophilic honeycombed fibrinoid 
deposition that develops between the invading trophoblast 
and its contact with the boundary zone of maternal decidua 
(Nitabuch 1887).
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Figures 15B and 16A from Taf. VIII of Langhans, 1877
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Adolphe Pinard

Traite du palper abdominal au point de vue obstetrical et de la 
version par manoeuvres externs. Paris, H. Lauwereyns, 1878.

In his monograph on the external version of the fetus, Pinard 
(1844-1934) one of the leading accoucheurs in Paris, profes
sor at the University of Paris and director of the obstetrical 
clinic, stressed the importance of abdominal palpation in 
obstetric diagnosis to determine the orientation of the fetus. 
Previously, obstetric examination had been based chiefly on 
the internal examination, and physicians had not appreciated 
the information that could be derived from suprapubic palpa
tion of the abdomen. Aware of the dangers of too frequent or 
indiscriminate vaginal examination, and the hazard of puer
peral infection, and with the recent understanding of the bac
terial basis for infection, Pinard worked to determine the fetal 
presentation and orientation by external palpation. Because 
of the relative hazards of breech delivery, Pinard emphasized 
the value of external cephalic version in cases of breech pre
sentation. Regarding the method of examination of the abdo
men of the parturient, Pinard stressed that the physician’s 
hands should be warm, and the patient’s bladder and bowels 
be empty. He wrote, “...it is necessary that the accoucheur 
should stand at about the height of the umbilicus. One should 
then examine the thickness of the abdominal wall, for the sen
sations perceived will be more or less distinct and superficial, 
just in proportion as the abdominal wall is more or less thick 
... For these reasons I have endeavored to simplify the 
method, to render it rational, and make it rest entirely on the 
exact knowledge of the various attitudes the foetus may 
assume during the last month of gestation; i.e., the accomoda
tion”. Pinard continued, “It is necessary to find the pubis and 
its horizontal rami, i.e., the superior opening to the excavation 
or the anterior part of the superior strait. It is absolutely indis
pensable to recognize this point, as it is only after this, that it 
will be possible to appreciate the degree of engagement of the 
foetal part, which will be more or less marked, according as 
the presentation is found above or below this point”. He also 
noted, “The examiner should then interrogate the excavation. 
For that purpose, placing the hands about five or six centime
tres to the right and left of the median line, the extremities of 
the fingers being in relation with the anterior curve of the pel
vis, he depresses the abdominal wall from above downwards 
and from before backwards, just grazing over the horizontal 
rami of the pubes (See Fig. 1). When properly palpating, only 
two sensations may be perceived, viz: the fingers experienc
ing a sensation of resistance, resulting from contact with a 
hard, round, and voluminous body which fills the excavation, 
can not penetrate deeper; or, on the contrary, they only meet 
with the resistance offered by the soft parts, and can therefore 
sink more or less deeply into the excavation” (Pinard, 1878, 
p. 110 ff).

A decade and a half later, Christian Gerhard Leopold 
(1846-1912) elaborated on Pinard’s method, to define four 
maneuvers by external palpation to determine the position, 
presentation, and degree of engagement of the fetus (Leopold 
and Sporlin 1894).

As noted above, Pinard emphasized the need to determine 
the fetal orientation in the case of performing external 
cephalic version to correct breech presentation. He wrote, 
“... apply one hand over the fetal head, and the other over the 
breech, and by gentle and sustained pressure exerted 
inversely over one and the other extremity, turn the two poles 
of the fetus... the pressure made over the breech is more effi
cient than that made over the head, in as much as it is more 
directly transmitted to the trunk” (Fig. 2). At a time when the 
rachitic flat pelvis was a common cause of brim dispropor
tion, Pinard also advocated using the fetal head to assess 
engagement in the pelvic brim in order to evaluate the cepha- 
lopelvic relationship. As was said later, “The fetal head is the 
best pelvimeter”.

Pinard was a medical student at the time of the Franco- 
Prussian War of 1870-1871. He enlisted in the army, and 
was awarded le chevalier de la Legion d’honneur [the Cross 
of the Legion of Honor] for his service. Upon returning to 
Paris, his medical graduate thesis “The defects of 
Conformation of the Pelvis, studied from the stand-point of 
the Conformation and the anterior-posterior Diameter”, 
included 100 plates based on his analysis of as many pelves 
in the Anthropological gallery of the museum of the Paris 
maternity Hospital, Hopitaux de la Matemite (Pinard 1874). 
He soon became an assistant to the master accoucheur 
Professor Stephane Tarnier (1828-1897). It was Tarnier, in 
fact, who suggested that Pinard contribute to the neglected 
field of abdominal palpation.

In cases of obstructed labor, Pinard helped to popularize 
symphysiotomy (separation of the pubic/symphysis) to 
enlarge the pelvic cavity several centimeters, and thus allow 
delivery of the infant. This was an important development in 
avoiding the cruel dilemma of on one hand crushing the liv
ing infant’s head to effect delivery, or performing a cesarean 
section (which while in many instances saved the baby, 
resulted in 90-95 % death of the mothers).

Importantly, Pinard helped to develop the idea of la pueri- 
culture intrauterine (intrauterine pediatric care). In this 
regard, Pinard’s commitment to the health and welfare of 
women was demonstrated in a number of ways. He worked 
for the establishment of prenatal care, shelters for expectant 
mothers, nurseries, and a School for Pediatric Care. With the 
help of a French midwife, he opened a hostel, the Refuge de 
L’Avenue du Maine, and later the Michelet Asylum, for preg
nant women who were without means. Deliveries were then 
conducted in the Hopital Baudelocque. By 1895, he was able 
to show that the mothers who had rested and been looked 
after in the Refuge were more likely to deliver larger and
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more healthy babies at term. This new antenatal approach 
also provided the opportunity for checking mothers for pel
vic disproportion, correcting malpresentations, detecting 
renal and other problems, in addition to attempting to ensure 
the normal development of the fetus. This in turn was fol
lowed by extrauterine puericulture, ensuring maternal and 
infant hygiene in care of the newly delivered mother to avoid 
puerperal sepsis, and insisting on non-separation of mother 
and baby and on breast feeding. Gradually, other hostels 
opened, to be followed by antenatal departments and wards 
in maternity hospitals.

In addition to his many contributions to medicine, Pinard 
served as mayor of his city of origin, Mery-sur-Seine, and 
was a member of Parliament.
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David Berry Hart

The structural anatomy of the female pelvic floor. Edinburgh, 
Maclachlan and Stewart, 1880.

Following his graduation from the University of Edinburgh 
(1877), Hart (1851-1920) served as assistant to Alexander 
Russell Simpson (1835-1916), nephew of Sir James Young 
Simpson (1811-1870), and who succeeded him in the chair 
at Edinburgh. This volume is his graduation thesis, for 
which he received a gold medal. Later Hart became an extra
mural teacher in Edinburgh. For his anatomical studies, he 
introduced the technique of studying large frozen sections to 
investigate complications in obstetrics. Hart defined the 
term “pelvic floor” for the muscles crossing the lower pel
vis. He demonstrated that this muscular sheet consisted of 
two distinct portions, an anterior or pubic segment, and a 
posterior or sacral segment, that were separated by the 
vagina, and which with the peritoneum and connective tis
sue helped to provide support of the uterus. In Plate II of a 
multiparous woman, Hart displays the right half of the 
vagina (A), as well as a vertical (coronal) section of the pel
vis (B). The sectioned uterus is retroflexed and contains an 
embryo of 2 months gestation.

In his study of internal rotation of the fetal head in its 
descent through the pelvis, Hart noted, “... the part which first 
persistently strikes a lateral half of the sacral segment will be 

rotated to the front; internal rotation is never a direct move
ment to the back” (Hart 1912, p. 177). By use of his frozen 
section technique, Hart demonstrated an ectopic pregnancy in 
the broad ligament (Hart 1883), and he was the first in Scotland 
to perform successfully on ruptured ectopic pregnancy.
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Frank Horace Getchell

An illustrated encyclopedia of the science and practice of 
obstetrics. Philadelphia, Gebbie & Co, 1885.

With 84 full page steel engraved plates and 133 woodcut fig
ures, Getchell (1836-1907) of Philadelphia presented a 
series of anatomically correct illustrations of the pelvis, 
uterus, and fetus. The plates illustrate various aspects of the 
normal and malformed pelvis, and the female organs of gen
eration. Following a series of plates that depict different 
views of the fetus during natural labor are about 30 figures 
that illustrate abnormal fetal positions and the step-by-step 
management of their resolution. For instance, Plate XXXV 
illustrates successive stages of delivery of the fetal head 
when in the “first” or normal occiput anterior position. This 
is followed by plates of the fetus delivering in the “third” or 
mentum anterior position, the placenta and its delivery, other 
figures of the mechanism of labor, version and extraction by 
breech delivery, presentation of the shoulder and arm, and 
delivery by forceps.

The accompanying text by a number of authorities 
expands upon the several topics to edify the reader in the 
most up to date medical views on various complications of 
labor and delivery. For the most part, these were taken 
directly or edited from textbooks on obstetrics by Paulin 
Cazeaux (1808-1862), William Leishman (1834-1894), 
William Smoult Playfair (1836-1903), Francis Henry 
Ramsbotham (1800-1868), and others; however, Getchell 
did not provide the citations for these essays.

In his preface, Getchell stated, “Nothing is more important 
to the obstetrician than to be prepared to meet the emergen
cies and difficulties that constantly arise in the lying-in room, 
and for the treatment of which there is then no time to consult 
authorities”. He continued, pointing out the value of “cor
rectly drawn” illustrations to aid the accoucheur in his work.

Following graduation from Dartmouth Medical School 
(1862), Getchell served as assistant surgeon with the Third 
Maine Volunteers during the Civil War(1861-1865). He also 
received a degree from Jefferson Medical College (1871).
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Plate XXXV from Getchell, 1885
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Alexander Hugh Freeland Barbour

The anatomy of labour, including that of full-time pregnancy 
and the first days of the puerperium exhibited in fr ozen sec
tions reproduced ad naturam. Edinburgh, W. & 
A.K. Johnston, 1889.

Inspired by William Hunter’s (1718-1783) Gravid Uterus, 
Barbour (1856-1927), lecturer in midwifery and the diseases 
of women at the University of Edinburgh, presented 11 superb 
colored and 15 uncolored engraved plates, several of which 
were double page and folding. These plates, reproduced life
size, and as nearly as possible ad naturam from both frozen 
and fixed sections, illustrated the gravid uterus and its contents 
before the onset of labor, as well as during the first, second, 
and third stages of labor, and immediately following delivery.

Barbour’s studies contributed to an understanding of the 
musculature of the gravid uterus, the dilatation and efface
ment of the cervix during labor and the anatomy of the pelvic 
musculature. What Barbour referred to as the “Ice Age” in 
obstetrical anatomy, the study of frozen sections of the bod
ies of women who had died during pregnancy, labor, or the

puerpium, began with the work of Pieter de Reimer (1760- 
1831) who first used human frozen sections for anatomic 
illustration (1818). This innovation was followed by Nikolai 
Ivanovich Pirogov (1810-1881), a Russian surgeon, who 
introduced the use of frozen sections in teaching applied 
topographical anatomy for surgeons (1852-1859).
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Plate I from Barbour, 1889
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Additional Authors of Significance 
to the Nineteenth Century

James Read Chadwick

The value of the bluish coloration of the vaginal entrance as 
a sign of pregnancy. Transactions of the American 
Gynecological Society for the year 1886. Vol 11, pp. 339- 
418, 1887.

Chadwick (1844-1905), a Boston gynecologist, presented 
a thorough account of the bluish discoloration of the vagina 
as early evidence of pregnancy, Chadwick’s sign, based on 
the examination of about 6,000 patients, 281 of whom 
were pregnant, over a period of 10 years. In early preg
nancy, the vulvo vaginal mucosa undergoes a change in 
coloration from pink or rose to bluish-purple due to the 
increased vascularity of the uterus, vagina, and associated 
structures. Because of restraints placed on their examina
tion, recognition of this phenomenon escaped the notice of 
many early workers. Until the mid-nineteenth century, 
patient modesty and the mores of the time required physi
cians to examine the pelvic organs of their female patients 
under drapes. In fact, many deliveries were conducted in 
this manner.

In his report, Chadwick emphasized that the violet color
ation was present at the vaginal entrance or introitus, and did 
not require a speculum to examine the entire vaginal walls. 
He wrote, “the color begins as a pale violet in the early 
months, becomes more bluish as pregnancy advances, until 
it often assumes finally a dusky, almost black, tint; this last 
is familiar to every obstetrician. It is not due to pigmenta
tion, but to an hypertrophy of the venous plexuses in the 
mucous membrane of the vagina (or a dilatation of the min
ute veins), induced by the afflux of blood to the uterus under 
the stimulus of pregnancy. The predominance of the veins in 
this location could alone account for the bluish color; more
over, when, toward the end of pregnancy, the color is most 
intense, varicose veins are plainly visible in the labia and in 
the legs” (p. 406).

Chadwick added, “in scrutinizing the color of this part in 
a large number of women I early discovered that, while in 
the majority the bluish tinge appeared over the whole vagi
nal entrance, there was a fair proportion in which the violet 
tint was confined to the anterior wall of the vagina, just 
below the urinary meatus, whence it shaded off into the 
normal pink color laterally. This, when distinctly percepti
ble, I soon found to be, in my practice, an absolutely sure 
sign of pregnancy ... The recognition of this peculiar local
ization of the blue tint on the anterior wall as a sure sign of 

pregnancy I feel is the most important new point in this 
communication” (p. 407).

Chadwick emphasized, "... that its absence is not to be 
accepted as evidence that pregnancy does not exist, espe
cially in the first three months, when satisfactory evidence 
is most needed” (p. 409) and ”... that from (and including) 
the second month, this color is generally present, and 
often of such character as to be diagnostic” (p. 410). He 
followed with an analysis of the months of pregnancy at 
which this sign was diagnostic, as opposed to being only 
suggestive; and concluded by listing several complications 
such as uterine retroversion and extrauterine pregnancy in 
which presence of this bluish-purple coloration was of 
particular value.

Chadwick, a graduate of Harvard Medical School (1871), 
studied in Europe for 2 years before returning to work at the 
Boston City Hospital and later establish his own gynecology 
dispensary. One of the founders and guiding lights of the 
American Gynecological Society (1876), and later its presi
dent (1897), he adopted Johann Wolfgang von Goethe’s 
(1749-1832) motto Ohne Hast aber onhe Rast [without haste 
but without rest/repose] as his own, as well as that of the 
Society. The author, poet, and professor of anatomy at 
Harvard, Oliver Wendell Holmes (1809-1894), is quoted as 
speaking of Chadwick as “the untiring, imperturbable, tena
cious, irrepressible, all-subduing agitator, who gave no sleep 
to his eyes, no slumber to his eyelids, until he had gained his 
ends, who neither rested nor let rest until the success of his 
project was assured” (Burrage 1906, p. 439). A serious bib
liophile, Chadwick also played a key role in the founding 
and development of the Boston Medical Library (Burrage 
1906, Farlow 1906). He was an advocate of cremation and 
served in a leadership role in the New England Cremation 
Society (Burrage 1906).

One of the earliest descriptions of the purplish discolor
ation of the mucous membrane lining the vagina as being 
diagnostic of pregnancy was, in fact, by Jean Marie 
Jacquemier (1806-1879) in his “anatomical and physiolog
ical researches of the vascular system of the human uterus 
during gestation and the blood vessels of the placenta” 
(Jacquemier’s sign), five decades earlier (Jacquemier 1838, 
1846). In turn, in his textbook of obstetrics, Jacquemier 
credited his contemporary Etienne Joseph Jacquemin 
(1796-1872), chief physician to the prison at Mazas and 
medecin des prisonieres des madelonnettes et de la Prison 
de la Force (physician to the repentant prisoners in the 
Prison of Strength [or AuthorityJ) with originally describ
ing this sign in the prostitutes for whom he cared 
(Jacquemier 1846). Another contemporary Alexandre Jean 
Baptiste Parent-Duchatelet (1790-1836) also credited
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Jacquemin with this observation, stating that the violet col
oration resembled “wine dregs” (Parent-Duchatelet 1837). 
An additional contemporary report described this sign 
being evident in pregnanct syphilitic patients in the clinic of 
Professor Klug in Berlin (Sommer 1835, 1837).
Unfortunately, neither Jacquemier or Jacquemin illustrated 
this sign in their publications.
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Midwives and Midwifery

With their role in the care of women, it is assumed that mid
wives have practiced their craft since earliest times. Of 
importance to the context of this volume is the question of 
the extent to which midwives authored books on midwifery, 
contributed to depictions of “the gravid uterus and its con
tents,” and/or improved understanding of antenatal develop
ment. Attested by papyrus records and Bas reliefs, midwifery 
was a recognized practice by women in ancient Egypt. The 
Hebrew Torah contains several references to midwives, their 
characteristics and work. In medieval times, in addition to 
their care of the parturient, midwives baptized some new
born infants. Unfortunately, little is known of the early his
tory of the midwife [middle English mid-wif Latin cum mat er. 
with woman]. In part, this is a consequence of childbirth 
being regarded as an inferior task, or even forbidden for the 
physician. Also because few midwives had the benefit of for
mal education, for the most part their work went unrecorded 
and they learned their craft by serving as an apprentice. 
Because about 95 % of deliveries present few or no compli
cations, the system worked quite well. Also, with it being 
considered highly inappropriate for a male to view, much 
less touch, a woman’s pelvic region, “women’s work” in 
serving and caring for other women was the norm.

In considering the rise of the science of tocology [Greek, 
knowledge of childbirth], the practice of obstetrics or mid
wifery, one might ask about the role of midwives in advanc
ing this science. Several sixteenth century works by 
physicians had been written for women as well as for men- 
midwives. As noted earlier, these included the first printed 
book devoted to obstetrics Der schwangern frauwen und 
hebammen roszgarten (1513) by Eucharius Rdsslin (d. 1526) 
and Ein schon lustig Trostbiichle..., of 1554 by Jacob Rueff, 
and others. In 1609, the midwife, Louise [Louyse] Bourgeois 
[dite Boursier] (1563-1636), accoucheuse to the French 
court, published the first book by a midwife on the subject, 
Observations diverses sur la sterilite, perte de fruits, fecon- 

dite, accouchements.... With many editions her writings had 
great influence, not only in France, but were translated into 
German, Dutch, and English and used throughout Europe. 
Unfortunately, her work included no illustrations, and thus is 
not included in this volume. In 1671 Jane Sharp (fl. 1670), of 
London, wrote The midwives book, the first such work by an 
English midwife. In Prussia, in 1690, the midwife to the 
court of the Elector of Brandenberg, Justine Siegemundin 
(1650-1705) wrote the first book for midwives of the 
German speaking lands, Die Chur-Brandenburgische Hoff- 
Wehe-Mutter.... Formulated as a catechism with questions 
and answers, Siegemundin included a number of illustra
tions of value, the plates of which she had drawn and 
engraved at her own expense. Her work went through a num
ber of editions, and its illustrations were copied widely.

In the eighteenth century the English midwife Elizabeth 
Nihell (b. 1723) authored A treatise on the art of midwifery... 
(1760), which again included no illustrations. After spend
ing several years as an apprentice midwife in Paris at the 
Hotel Dieu, she returned to London where she became 
embroiled in controversy with William Smellie (1697-1763) 
and other man-midwives over the care for women at the time 
of delivery. A major factor in the attraction of male accouch
eurs was the early eighteenth century revelation to the pub
lic of the obstetrical forceps, following invention of the 
“secret” instrument by the Chamberlens a century earlier. In 
contemporary medicine, midwives continue to play an 
important role in most countries of the world. In mid- to 
late-nineteenth century Britain, a physician leader, a cham
pion for the education and certification of midwives, was 
James Hobson Aveling (1828-1892), in part, by his active 
campaigning in the medical and lay press. As noted, a num
ber of volumes included in this assemblage were written by 
physicians for midwives, and then adapted for other physi
cians. The descriptions that follow are limited to those works 
written by midwives.

© Springer International Publishing Switzerland 2016
L.D. Longo. L.P. Reynolds. Wombs with a Wetv. DOI 10.1007/978-3-319-23567-7„3

249



250 Midwives and Midwifery

Jane Sharp [Sharpe]

The midwives book, or the whole art of midwifery discov
ered; directing child-bearing women how to behave them
selves in their conception, breeding, and nursing of children 
... London, Simon Miller, 1671.

Midwifery has been practiced since earliest times. Mentioned 
in the Bible, writings of the Greeks, Romans, and others, the 
profession has an honorable history, and was occupied in 
many instances by a femme-sage, virtuous and wise woman. 
Jane Sharp (fl. 1650) was the first English midwife to write a 
book on the subject; unfortunately, no copies of her original 
edition are known. (The following is from the third edition of 
1724). “A practitioner in the art of midwifery above 30 
years” (p. 182), in addition to medical knowledge of that era, 
in six “books” she included considerable personal anecdote. 
Although she was against formal training, she recommended 
that midwives study anatomy, and emphasized her view that 
the field of midwifery should be reserved for women. In her 
preface, addressed to her “sisters,” the “celebrated midwives 
of Great Britain and Ireland,” Sharp confessed, “I have often 
sat down sad in the consideration of the many Miseries 
Women endure in the Hands of unskilful Midwives; many 
professing the Art (without any skill in Anatomy which is 
the Principal part effectually necessary for a Midwife) 
merely for Lucres-sake” (Preface).

Sharp considered at length the relationships between 
female and male-midwives, an issue which, with the secret 
of the obstetrical forceps revealed, became a source of con
troversy. In the introduction, Sharp stated, “This Art is 
doubtless one of the most useful and necessary of all Arts, 
for the Being and Well-being of Mankind, and therefore it is 
extremely requisite that a Midwife be both Fearing God, 
Faithful, and exceeding well Experienced in that Profession.” 
She continued, “As for their Knowledge, it must be Two
fold, Speculative and Practical, she that wants the Knowledge 
of Speculation, is like to one that is Blind or wants her Sight: 
She that wants the Practice, is like one that is Lame and 
wants her Legs; the Lame may See, but they cannot Walk, 
the Blind may Walk, but they cannot See. Such is the 
Condition of those Midwives that are not well versed in 
THESE. Some perhaps may think, that then it is not proper 
for Women to be of this Profession, because they cannot 

attain so rarely to the Knowledge of Things as Men may, 
who are bred up in Universities, Schools of Learning, or 
serve their Apprenticeships for that End and Purpose, where 
Anatomy Lectures being frequently read, the Situation of the 
Parts both of Men and Women ... are often made plain to 
them” (pp. x-xi). She maintained, nevertheless, that it was 
not necessary that midwives be given university educations 
nor be instructed in foreign languages in order that they 
might read the treatises of learned authorities. Staunchly 
maintaining that midwifery was the legitimate "business” of 
women, she emphasized, “It is not hard Words that perform 
the Work, as if none understood the Art that cannot under
stand Greek. Words are but the Shell ... It is commendable 
for Men to employ their spare Time in some Things, of 
deeper Speculation than is required of the female sex; but the 
art of MIDWIFERY chiefly concerns us” (pp. xi-xii).

The frontispiece woodcut print illustrates a birthroom 
scene (upper panel) with the parturient reclining in bed while 
one attendant serves her a bowl of broth, and two others 
[attend] the newborn infant. The middle panel illustrates a 
group of 11 men and women. The lower panel shows another 
group sharing a repast around a table. A plate from Book II 
displays a pregnant woman “Being a Dissection of the 
WOMB, with the usual Manner how the CHILD lies therein, 
near the time of its Birth,” showing the inner parts of the 
chorion “branched out” (B; D), the extended Amnion (C), 
“the fleshy substance, called the cake or placenta, which 
nourishes the infant; it is full of vessels” (E), “the Navel- 
string, carrying nourishment from the Placenta to the Navel” 
(G), and the infant (H) (pp. 96-97). A believer in astrology, 
Sharp noted that none of the published tables for calculating 
the influence of the planets upon parturition had any truth; 
thus, she prepared one upon which her patients could rely.

Little is known of Sharp’s life. Some have pointed out that 
although this work expresses considerable good sense, it does 
not display the originality of Louise Bourgeois [dite Boursier] 
(1563-1636) Observations... written a half a century earlier 
(see Additional Author(s) of Significance to Midwives and 
Midwifery; Boursier 1609; Donnison 1977). During the eigh
teenth century, several other English midwives wrote manu
als of substance to help educate their sister practitioners. 
Notable among these were the works of Sarah Stone (fl. 1730) 
of Taunton, Bristol, and London (Stone 1737), and Elizabeth 
Nihell (b. 1723) of London (Nihell 1760).
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Frontispiece from Sharp, 1671
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Justine Siegemundin [Nee Dittrichin; 
Dittrich]

Die Chur-Brandenburgische Hoff-Wehe-Mutter, das ist: Ein 
hochst-nothiger Unterricht, von schweren und unrecht- 
stehenden Geburten... Colin an der Spree, ...Ulrich 
Liebperten, 1690.

From the midst of the Germanic world of the late seventeenth 
century, which consisted of several hundred individual states 
with territorial sovereignty, and with complex cultural, politi
cal, and religious divisions, came one of the most renowned 
and celebrated midwives of that era. Basically self-taught, 
Siegemundin (1636-1705) developed skills such that in 1683 
she was appointed the Court Midwife by Frederick William 
(1657-1713), Elector of Brandenburg (1688-1713). When 
he later was crowned Frederick I, first King in Prussia (1701— 
1713), she became court midwife of Prussia.

Siegemundin’s treatise the Court Midwife... is based 
upon her own experience and case records of common com
plications of labor, including malpresentation and placenta 
previa. In the initial portion of this work, Siegemundin dis
cusses difficult labors and their management. The second 
section consists of a dialogue or catechism of questions and 
answers in a conversation between midwife, Justine, pre
sumably the author’s alter ego, and her pupil Christina. 
Initially, the pupil asks the questions, while later these roles 
are reversed, so that Justine may test the extent to which the 
pupil has grasped a proper understanding of her teachings.

The lovely frontispiece includes the statement “An Gottes 
hilff und Seegen, Geschickten hand bewegen, 1st all mein 
Tuhn gelegen” [On gracious God relying, My skillfuld hand 
applying, Devoted deeds allying]. Following the title page, 
she quotes the Torah “Therefore God dealt well with the 
midwives: and the people multiplied... And it came to pass, 
because the midwives feared God, that he made them houses” 
(Exodus 1:20-21 KJV). Despite being childless, a condition 
anathema for midwives, Siegemundin attests to considerable 
expertise, having had many parturients under her hands. In 
the text, she offers words of encouragement that should be 
spoken to the mother in labor:

My dear child, fear not the pains and be not frightened. Remain 
as firm and reassured as you possibly can and let not your cour
age and great expectations flag. I assure you, with God’s help it 
will go better than you think! Just hang on with both hands 
tightly so that you tremble not. It will soon pass. You will see 
that Our Dear God will soon help you. How quickly a pain 
passes: who would want to let her courage flag so soon, for 
God’s help will soon be here (p. 136).

She includes her ideas regarding the character traits that 
should characterize a midwife: having nimble hands, under
standing the proper dilatation of the uterine cervix and its 
examination, the ability to distinguish the true pains of labor, 
and the ability to perform a version with breech extractions 
when required. She also maintains that for their own defer
ence, midwives should not dispense pharmaceuticals.

Siegemundin published this work at her own expense and, 
to establish authenticity with authorities, included attestation 
from several chaplains of the Brandenberg court and testimoni
als from her patients. The volume includes 43 fine copper plate 
engravings, which she had prepared in Holland. These are the 
first original obstetrical observations not copied from Eucharius 
Rosslin (ca. 1470-1526) (1513) or Jacob Rueff (1500-1558) 
(1554). The initial engraving is of a normal infant at full-term, 
lying within the uterus, with identification of anatomical parts: 
A, the placenta; D, uterine wall; G, amnion; H, umbilical cord; 
L, knee; M, hand; N, chest; P, foot. This plate was taken from 
Plate 56 of Govert Bidloo’s (1649-1713) great treatise on anat
omy (Bidloo 1685). Plates 17 and 18 illustrate methods used by 
the midwife to aid in version with breech extractions. As is 
apparent in these figures, the uterine cavity is depicted as being 
much more commodious than in real life.

With Francois Mauriceau (1637-1709) (1668),
Siegemundin introduced the practice of puncture of the 
amniotic membranes to arrest hemorrhage in cases of mar
ginal placental previa. She also recognized that, contrary to 
contemporary opinion, the pubic bones did not separate to 
aid parturition. During her career Siegemundin delivered 
over 6000 infants, and despite her Royal patronage, she says 
essentially nothing about her life at court, or the birth of roy
alty. This work represents a remarkable record of the most 
practical and enlightened thought at that time, and was 
republished in seven subsequent editions.
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Frontispiece and Plates from Siegemundin, 1690
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Barbara Widenmann

Kurzte, jedoch hinlangliche und griindliche anweisung 
christlicher hebammen, wie sie so wohl bey ordentlichen, als 
alien ausserordentlichen schwehren Geburten denen kreis- 
senden Frauen Hiilffe leisten, den Handgriff gewi/) und sicher 
verrichten... Nebst einem Anhang, Wie eine zu diesem Beruff 
sich angehende Hebamme Obrigkeitlich zu examiniren. 
Augsburg, druckts und verlegts Johann Jacob Lotter, 1735.

In her book of instructions for midwives, the leading Augsburg 
midwife Barbara Widenmann (1695-ca. 1760) advised against 
the use of labour-inducing prescriptions, and emphasized that 
the causes of difficult births are often found in the midwife’s 
ignorance, rather than in the parturient woman or the baby. She 
favored the use of the birth-stool, and although recommending 
improvements, she noted that it was not an absolutely necessary 
implement for a successful delivery. She also was highly skepti
cal about the ability to predict the sex of the child, stating that it 
is something that only God can know. Some have suggested that 
Widenmann was stimulated to write this work by the 1690 mid
wifery manual written by the midwife to the Court of the 
Elector of Brandenburg, Justine Siegemundin (1636-1705) 
(Siegemundin 1690). This volume contains an engraved alle
gorical frontispiece, four plates each of which depict various 
expedients for delivery of four abnormal and difficult presenta
tions of the fetus, with one plate illustrating assorted obstetrical 
instruments, and one of a birth-chair. The plates illustrating fetal 
malpositions and manipulations clearly were based on those of 
Siegemundin, although they cannot compare in artistic merit 
with those figures. For instance, Tab. 2 illustrated maneuvers by 

the midwife to effect version with breech extraction, with Fig. 6 
being reversed, but otherwise similar to No. 17 in Siegemundin. 
Many of the other illustrations, which are about one-ninth the 
size of those of Siegemundin, are derived from that text (e.g., 
Widenmann No. 9 is similar to Siegemundin No. 1, No. 14 to 
that of 10, No. 13 to that of 21).

Beginning as a country practitioner, in the spring of 1729 
Widenmann was permitted to follow her profession in 
Augsburg. Herself a mother of 15 children, Widenmann 
records that in her 19 years of practice she assisted more than 
1800 lying-in women. As she relates in the preface, she 
received basic instruction from her husband, the Augsburg 
physician and surgeon Frantz Widenmann (fl. 1730), who is 
believed to have written part or all of this volume. One of the 
early eighteenth century references to an operating table is 
that depicted in Frantz Widenmann’s Neuer curieuser und 
ausfiihrlicher B ericht, 1719.
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Angelique Marguerite le Boursier du 
Coudray

Abbrege de I’art des accouchemens, dans lequel on donne 
les preceptes necessaires... Nouvelle Edition, enriche de fig
ures en taille-douche enluminees. Saintes, Chez Pierre 
Toussaints, libraire, imprimeur..., 1769.

Following the excesses of King Louis XIV (1638-1715; 
King 1643-1715), with almost continuous warfare for two 
and a half decades, and wars during the reign of Louis XV 
(1710-1774; King of France from 1715 until his death) with 
the war of Austrian Succession (1740-1748), war on land 
and sea with the British (1744-1748), and the Seven Years 
War (1756-1763) the manpower of France (as well as its 
Treasury) were severely depleted. In an attempt by the mon
archy to counteract the decline in births and population, 
Louis XV and his court advisors developed a plan to increase 
midwives’ knowledge of how to manage normal pregnancy 
and its complications, and to reduce maternal and infant 
mortality.

At the behest of Louis XVI (1754-1793; Monarch from 
1774 until 1792), beginning in 1760 and for over two 
decades, Madame le Boursier du Coudray (1714/5—1794), 
distinguished midwife for the French Royal Court, was given 
a brevet [certificate or warrant] and pension to travel to over 
forty provincial cities, educating midwives in the practice of 
childbirth, du Coudray, a pioneer in scientific midwifery, 
first published her abrege [abbreviated or synopsis of the art 
of obstetrics], a practical manual for midwives, in 1759. This 
original edition did not include illustrations.

In the second edition, however, to aid in her instruction du 
Coudray included twenty-six delicately engraved plates that

depict the female pelvis, uterus, and various fetal presenta
tions. This was the first work in obstetrics to use multi
chrome color plates, and it has been suggested that du 
Coudray used a considerable portion of her own funds to 
produce these. Jean Robert, a Paris engraver of the latter half 
of the eighteenth century, used the technique developed by 
Jacob Christoph Le Bion (1667-1741), that of mezzotinting 
with separate imprints, for the several colors. In these illus
trations the pelvis is pale cream, the fetus and hands of the 
delivering midwife are in red. In some plates darker red as 
well as black are added. In addition to details of the mode of 
delivery of normal and complicated cases, du Coudray wrote 
on many aspects of childbirth including the characteristics 
required of the midwife, the anatomy of the bony pelvis, and 
the dangers of convulsions in pregnancy (eclampsia) with the 
benefit of delivery as rapidly as possible.

In her Avant-Propos [Forward or Preface], du Coudray 
presented her rationale for writing this volume, and subject
ing herself to a peripatetic life-style for her parturient sisters 
and the sake of France. She pledged to educate midwives to 
preserve life and thus subjects for France. “I have put together 
these lessons and am venturing to publish them ... to reduce 
infant mortality, less out of presumption, which twenty years 
of experience might have inspired in me, than out of the 
desire to make myself useful to my Patrie [native land]” 
(p. viii). du Coudray stressed that it was her compassion for 
childbearing women that compelled her to become a femme 
auteur [female author], and that her zeal fueled her determi
nation to freely give these lessons. The first chapter consid
ers “Qualities required of women intending to practice the 
art of childbirth,” the last reviews “Qualities required of a 
good wet-nurse.” Six editions of this work appeared during 
her lifetime.
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Pl. XXI.
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In a series of courses each of which lasted two or three 
months, it is estimated that over a quarter of a century this 
royal ambassadress, this national midwife of France, 
helped to train about 10,000 young women in the art and 
science of midwifery, a remarkable accomplishment. This 
effort to spread obstetrical enlightenment and the bien de 
I’humanite [good of humanity] constituted the first such 
national effort in Europe, and is believed to have reversed 
a decline in population which some had regarded as a 
demographic crisis.

Importantly, Madame du Coudray devised a life-size 
“machine” (phantom pelvis or mannikin), a “monument to 
humanity” as she called it, with a fetal doll to teach obstetrical 
maneuvers to midwives as well as to surgeons. Both Andre 
Levret (1703-1780), inventor of the long forceps with pelvic 
cure, and Royal accoucheur, and the surgeon-accoucheur 
Jean-Joseph Sue (1710-1792) were strong supporters of du 
Coudray. Among her male midwife pupils was Jean Bernard 
Jacobs (1734-1790), who taught with her “machine.” and 
wrote an important obstetrical text in Flemish (Jacobs 1784). 
Among her teachings was that the three most important things 
in childbirth were patience, patience, and more patience. She 
also was a staunch advocate of breast feeding. On the frontis
piece of this volume, her motto emblazoned over her portrait, 
ad operam [to work], characterized her life. Beneath the por
trait are the words, “pensioned and sent by the King to teach 
the practice of midwifery throughout the Relm.” Hers was a 
life well lived, du Coudray died a natural death during le 
regne de la terreur [the Reign of Terror]. The first book on 
obstetrics to be written by a midwife was that of Louise 
Bourgeois [dite Boursier] (1563-1636) (Bourgeois 1609), 
who at 36 years of age was called to attend Marie de’Medici 
(1573-1642), wife of King Henry IV (1553-1610; King 
1589-1610) as accoucheuse to the French court. After the 
birth of the future Louis XIII in 1601 at Fontainebleau she 
wrote a Recit veritable de la naissance de meisseigneurs et

dames les enfans de France... in which she described events 
and individuals attending the birth (Bourgeois 1601). 
Bourgeois also served the court of Louis XIII (1601-1643; 
King 1610-1643). Unfortunately, after the death in 1627 by 
puerperal sepsis of one of the members of the Royal family, 
her service at the court was terminated (Goodell 1876).
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Additional Authors of Significance 
to Midwives and Midwifery

Louise Bourgeois [dite Boursier]

Observations diverses sur la sterilite, perte de fruits, fecondite, 
accouchements, et maladies des femmes et enfants nouveau- 
nes: suivi de Instructions a mafille. A. Saugrain, 1609.

Louise Bourgeois (1563-1636), accoucheuse to the French 
court, was the first midwife to publish a book on obstetrics. She 
induced premature labor in patients with pelvic contraction.
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Marie-Louise La Chapelle, nee Duges

Pratique des accouchemens, ou memoires, et observations 
choisies, sur les points les plus importans de Part; Par Mme. 
Lachapelle... Publies par Antoine Duges, son neveu... 3 
vols. Paris, J.B. Bailliere, 1821-1825.

In her noteworthy series of obstetrical memoires, the mid
wife, La Chapelle (1769-1821) presented her considerable 
experience based on supervising nearly 4000 deliveries in 
1811. She reduced the more than 90 theoretical presenta
tions of the fetus proposed by her medical colleague Jean- 
Louis August Baudelocque (1746-1810) to 22. Her 
deductions forming the basis of present teaching in this 
respect. La Chapelle advocated that the obstetrical forceps 
and other instruments be used as seldom as possible, and 
never with the goal of shortening labor. She also opposed the 
practice of forced dilation of the cervix, which was not 
uncommonly practiced to shorten labor. At the close of 
Volume I she classified the characteristics of labor in 15,481 
patients, with 99 % (15,313) singletons, 165 twins, and 3 
triplets. Of a total of 15,652 infants, 4.4 % (689) died. In 
Table II, she enumerated the fetal positions/presentations 
(vertex, breech, footling, knee, face, shoulder, et cetera).

Table III presents the type of delivery, whether spontaneous 
99 % (15,380), and less that 1 % each of forceps (93), ver
sion and extraction (155), and other (24) for a total of only 
1.7 % (272) with interference. Cesarean section was per
formed on only one patient who died, but the infant survived. 
Volume II of this work was on extraordinary cases and 
unusual presentations (transverse lie and shoulder, placenta 
previa, et cetera). Volume III considered puerperal fever, 
eclampsia, premature labor, the use of forceps, craniotomy, 
and symphysiotomy, this latter operation which she believed 
was overrated, and she never performed.

Mme La Chapelle received her fundamental training 
from her mother, who was a midwife at the Hotel Dieu. For 
several years she was married to the surgeon Lachapelle 
who worked at the Hopital Saint-Louis, before dying at a 
young age. Following a period of further experience in 
Heidelberg, she was asked to help establish a proper school 
for midwifery training in Paris, the Hospice de la maternite 
(later renamed the Maison d’accouchement), and was made 
its director. There she taught together with Baudelocque. 
The school gained a great reputation in Europe, and from it 
many distinguished midwives went to practice and to teach. 
At her death, she left numerous notes with her original 
observations and important views in manuscript form. Her 
nephew, Antoine Louis Duges (1797-1838), prosecutor of 
the medical faculty in Paris and from 1824 professor of 
obstetrics at Montpelier, collated these to form the present 
work. Duges also authored the Manuel d’obstetrique 
(1826). Volume II of La Chapelle’s work contains a review 
of her productive life and contributions to improved obstet
rical care, presented by professor Francois Chaussier 
(1746-1828) of the Ecole de Sante.
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Fertilization and Embryology

One of the wonders of life is the manner in which the single
cell fertilized ovum develops into a sentient human being, 
with several trillion cells of over 200 individual types. This is 
not the place to consider the details of embryonic develop
ment; however, a brief overview may be appropriate. 
Following ovulation and fertilization of the ovum, the latter 
of which normally occurs in the fallopian tube within min
utes of ovulation, the zygote (the cell that results from fertil
ization) divides sequentially to form the morula (a solid ball 
with 16 cells), then the blastocyst in which a fluid filled cav
ity forms. At the end of the first week post-conception upon 
reaching the uterus, the blastocyst implants into the endome- 
trium/decidua that lines the uterine cavity. The impetus for 
implantation is derived from the blastocyst and its metabolic 
products, which result in invasion of the uterine decidua and 
small blood vessels. By week 3 post-conception, cell division 
continues with the inner cell mass giving rise to the embryo. 
The blastocyst outer cell mass develops into trophoblast 
cells, the early placenta. Soon the blastocyst develops three 
layers of cells, the germ layers from which body organs and 
tissues arise. These include the innermost layer, endoderm 
(or entoderm), that gives rise to the epithelial cells of the 
lungs, digestive organs and other intra-abdominal viscera; 
the middle layer, mesoderm, from which arise the skeleton, 
muscles, cardiovascular system, reproductive system, and 
connective tissues; and the outer cell layer, ectoderm, which 
gives rise to the brain, nervous system, and integument 
including the skin. Recognition of pregnancy by the maternal 
organism includes a number of processes, including prolon
gation of the life-span of the ovarian corpus luteum to ensure 
secretion of progesterone, and tolerance by the maternal 
decidua of the semiallogenic graft of the placenta and fetus. 
The Embryonic period extends until the end of the seventh 
week of gestation, at which time the major organ systems 
have commenced their development. From the eighth week 
onward, the developing conceptus is referred to as a fetus.

That obstetrical research had its origins in embryology 
may have stemmed, in part, from the development (as early 
as 3000 BCE) of a system for artificial incubation of bird 

eggs by the Egyptians, and probably also by the Chinese. 
This original “biotechnology” provided not only an abundant 
supply of poultry for the table, but also a ready source of 
embryological material for investigation. In addition, as 
Joseph Needham (1900-1995) so clearly pointed out 
(Needham 1934, p. 1), “... even at the most remote times 
children were being born, and, though the practitioners of 
ancient folk-medicine might confine their ideas for the most 
part to simple obstetrics, they yet could hardly avoid some 
slight speculation on the growth and formations of the 
embryo.” This speculation included the placenta, which was 
“an easily observed biological phenomenon,” and “was 
regarded as of great importance, since it was thought to be 
the especial seat of the external soul” (Needham 1934, p. 4).

Embryology, the science that treats of the formation of the 
embryo, has been of interest since earliest times (Montague 
1949). Perhaps based in part on the study of bird embryos, the 
ancient investigators recognized the correct function of the 
placenta and umbilical cord. For example, Aristotle (384-322 
BCE), the first observational biologist and one time tutor to 
Alexander the Great (356-323 BCE), in his great embryo
logical treatises De generatione animalium [On the genera
tion of animals] and De animalibus [of animals] wrote at 
length on generation and classified animals on the basis of 
their embryological characteristics. Included in this first work 
is the report of his examination of the developing chick on 
successive days of embryogenesis. Aristotle stated that “The 
[umbilical] vessels join on the uterus like the roots of plants 
and through them the embryo receives its nourishment.” The 
ancient investigators also recognized the similarities of early 
development of the chick and mammals. Along with the 
development of practical methods to incubate fertilized 
chicken eggs, this revelation led to the use of the developing 
chick as the most important vertebrate model organism for 
embryological research from that time forward.

It is of interest to speculate on obstetric research in ancient 
times. For example, Rabbinic legend holds that Cleopatra VI 
(69-30 BCE) “... investigated the process of foetal develop
ment by the dissection of slaves at known intervals of time
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from conception, following the precepts of Hippocrates with 
regard to hen’s eggs” (Needham 1934, p. 47). Although this 
story may be apocryphal, Cleopatra’s Alexandria experi
ments were often cited by the Ancient Investigators as evi
dence that sexual differentiation of the male fetus was 
“complete” about 8 weeks before that of the female fetus. It 
seems difficult to explain such detailed knowledge of human 
sexual development unless investigations such as those 
attributed to Cleopatra had actually been performed. Ancient 
Indian texts (ca. the sixth century BCE) also demonstrate a 
relatively detailed knowledge of human embryology, and 
knowledge in this area was “... likely to have passed in one 
direction to the other [i.e., between India and the 
Mediterranean]” (Needham 1934, p. 2).

During the Renaissance, the artist, engineer, and poly
math, Leonardo da Vinci (1452-1519) contributed much to 
the embryology of mammals and birds, although his early 
sixteenth century drawings did not come to public knowl
edge until two and a half centuries after his death. Giacomo 
Beregario da Carpi (ca. 1460-ca. 1530), professor of Surgery 
at the University of Bologna, advocated the study of fetal 
development as the tissues are simpler and less well devel
oped than in the adult, and in some instances only vestigial in 
the adult. Andreas Vesalius, the founder of modern anatomy, 
in the second edition of the Fabrica... (1555) differentiated 
the discoidal placenta of man from the annular, or zonary, 
placenta in the dog, and the cotyledonous placenta of rumi
nants. Gabriele Falloppio (1523-1562) in his Observationes 
anatomica, [anatomical observations] (1561), noted that the 
human fetus has a single umbilical vein, in contrast to two in 
ruminants. Giolio Cesare Aranzi [Arantius] (1530-1589) in 
his De humano foetu (1564) was the first to maintain the 

separation of maternal and fetal circulations in the placenta, 
and that organ’s role in “purifying” fetal blood. Volcher 
Coiter (1534-1576) in his Externarum et internarum [of that 
that is outside and inside]... (1572) described development 
of the chick embryo on 20 successive days; unfortunately, 
this account was not illustrated.

It was in the seventeenth century, in the spirit of the new 
age in science, that embryology became an experimental dis
cipline. At this time, unable to explain how such unique 
organs as the brain, heart, and uterus could have arisen from 
a single cell during development, the idea of “preformation” 
held sway. According to this hypothesis, development 
occurred as a consequence of unfolding and increase in size 
of organisms that preexisted within germ cells. An illustra
tion of this view is the 1694 figure by Nicolas Hartsoeker 
(1656-1725) of a miniature human being within a sperm, a 
so called homunculus [little man]. As the field of embryo
logical research matured, the concept of “epigenesis” (which 
originally had been advanced by Aristotle), with gradual and 
progressive development from the fertilized egg into specific 
organ structures came to the fore.
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Girolamo Fabrizio [Hieronymi Fabrici, 
Fabricius ab Aquapendente]

De formatione ovi, et pulli tractatus accuratissimus. Patavii 
[Padua], ex officina Aloysii Bencii, 1621.

It was Fabricius (ca. 1533-1619) who first applied the Vesalian 
method of direct observation to the study of the embryo. With 
seven full page plates, he presented the earliest printed figures 
of the development of the chick. He was the first to establish 
with any degree of accuracy the role played by the ovary and 
oviduct in the formation of the hen’s egg. He also was the first 
person to describe the germinal disc distinctly. Deformatione 
ovi et pulli.. .[The formation of the egg and chick] is divided 
into two parts. The first, in three chapters, deals with forma
tion of the egg. The first chapter discusses the three bases of 
animal generation given by Aristotle, the egg, the seed, and 
spontaneous generation from decomposing material. In the 
second chapter, Fabrici describes two functions of the “uterus”: 
the formation of the egg and its subsequent nutrition. The third 
chapter presents in more detail these functions. The second 
part of the treatise, also in three chapters, deals with the gen
eration of the chick within the egg, and begins with a descrip
tion of the eggs of various species. The second chapter deals 
with the three basic functions of the egg: the formation, 
growth, and nutrition of the chick. He concludes his discus
sion with the trophic functions of both yolk and albumen. 
Fabricius then speculates on the various possible causes and 
conditions on generation, including a discussion of the order 
in which various parts of the embryo are formed during 
its development. The last chapter of the treatise returns to tele
ology to consider the utility of both the egg and the semen of 
the rooster. In this work, which was published posthumously, 
Fabricius made several erroneous assumptions, including that 
for impregnation the sperm did not enter the ovum, but rather 
stimulated conception from a distance.

In this second of the plates, Fabricius presents in over a 
dozen illustrations the development of the chick embryo up 
to day 13, with emergence of the wing buds. Some consider
ations of the life and work of Fabricius are given in Fabrizio 
1604. According to Joseph Needham (1900-1995), Fabricius 
does not deserve the elevated status accorded him as an 
embryologist. Needham emphasizes his “scholasticism” and 
“argumentativeness”, and the erroneous ideas that he pro
mulgated. For instance, he presented a complex and con
fused view of the origin of the hen’s egg, whether it was 
formed in the oviduct by transudation through blood vessels, 
and whether the yolk is more “earthy” than the white. He 
also states that the human placenta is cotyledonous, that the 
fetal heart and other organs have no function, and that the 
liquors and humors around the fetus consist of sweat and 
urine. Nonetheless, Needham credits Fabricius for his illus
trations, which “were far better than anything before and for 
a long time afterwards” (Needham 1934, pp. 87-90).
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Ulisse Aldrovandi [Aldrovandus]

Monstrorum historia, cum paralipomenis historiae omnium 
animalium. Bartholomaeus Ambrosinus (ed)... volumen 
composuit. Marcus Antonius Bernia in lucem edidit ... 
Bononiae, Typis Nicolai Tebaldini, 1642.

Aldrovandi’s (1522-1605) treatise on monsters and prodi
gies, illustrated with woodcuts of human and animal malfor
mations, as well as anomalous plants, forms a portion of his 
encyclopedic work on natural history. Although comprising 
13 volumes, only the first three on birds and a fourth on 
insects were published during his lifetime. In this work, pub
lished almost four decades after his death, Aldrovandi pre
sented both observed and mythical descriptions of 
developmental anomalies, including chimeras and unicorns. 
The title page presents an illustration of Aldrovandi with 
curling mustache, and puttos that display globes with figures 
and the captions sapientiae symbolum [wise symbols], fer
tilitatis indicium [fruitful information/evidence], firmitudo 
bene consultorum [strengthen good customs], aevi perenni
tas [lasting forever], and so forth. Among the over 450 
woodcuts are 18 that illustrate the fetus in utero in various 
positions, and the placenta, not unlike those of Jacob Rueff 
(1500-1558) (for instance Rueff 1554, pp. 34 and 37). Page 
64 illustrates an aborted fetus, shown as an adult, with pla
centa and the three-vessel umbilical cord.

Following the lead of Aristotle (384-322 BCE), in his 
embryologic study of the chick he opened and examined the 
egg during its incubation period day by day for 20 days, to 
describe in detail embryonic development. By this tech
nique, Aldrovandi established that the heart is formed in the 
vitelline sac, rather than in the albumin, as was believed at 
that time. He also made important observations on the devel
opment of teratologic anomalies. Although not profound 
contributions to the progress of embryology, his studies 
pointed future investigators to the need for personal direct 
observation and confirmation, rather than relying on the 
descriptions of Aristotle, Galen, or others. This laid the 
groundwork for the subsequent studies of Volcher Coiter 
(1534-1576; 1572; 1574), Fabricius ab Aquapendente 
(1533-1619; 1604; 1621), William Harvey (1578-1657; 
1651), and Marcello Malpighi (1628—1694; 1673).

Aldrovandi, called the Pliny of his age and the “Bolognese 
Aristotle,” was a classical Renaissance scholar. Born of 

noble parentage in Bologna, and following an adventurous 
tour of Spain, he returned to Bologna to graduate in medi
cine and philosophy in 1553. Several years earlier, in 1549, 
he had been accused of heresy for espousing anti-trinitarian 
beliefs. He remained in custody in Rome for almost a year, 
before being absolved. During this time, he became 
acquainted with the physician Guillaume Rondelet 
[Rondeletius] (1507-1566) who was in the process of pre
paring a major work on fishes of the Mediterranean 
(Rondelet 1554-1555). This experience stimulated 
Aldrovandi to study natural history. As many other natural
ists, to amass a complete collection, he became gripped with 
a passion to gather and possess specimens of every species 
known. Holding that “nothing is sweeter than to know all 
things”, he commenced gathering specimens for his own 
“cabinet”, which grew into a major museum with over 
18,000 specimens. As a student of many aspects of natural 
history, he traveled widely to collect the unusual and 
obscure. Returning to Bologna in his academic post, 
Aldrovandi stimulated many students, and in 1561 was 
appointed full professor of logic and philosophy, as well as 
of medicine. He wrote on many aspects of natural history, 
and worked to establish the botanical gardens of Bologna, 
the Orto Botanico dell' Universita di Bologna, one of the 
first in Europe. During this time he prepared an Antidotario 
[Book of Antidotes] an official pharmacopeia (Aldrovandi 
1574). This work on monsters was published posthumously 
by Bartolommeo Ambrosini (1588-1657) who added a 
number of cases he had observed, and who had succeeded 
Aldrovandi as director of the Botanical Garden in Bologna. 
Based upon the specimens and drawings in his collection, 
many of the illustrations for the copper plate engravings 
were prepared by the prolific artist to the Medici court, 
Jacopo Ligozzi (1547-1627) (Aldrovandi 1559-1667).

It was during this period of the Renaissance that modern 
descriptive and experimental science was being born 
through the work of investigators such as Aldrovandi. Both 
the Swedish classifier Carl von Linne [Linnaeus] (1707- 
1778) and the French naturalist Georges Louis Leclerc 
Comte de Buffon (1707-1788) held him to be the founder of 
studies in natural history. Aldrovandi assembled a spectacu
lar collection of plants, both living for his botanical garden, 
and dried for his herbarium. He willed his vast collection of 
botanical and zoological specimens to the Senate of 
Bologna. These were conserved in the Palazzo Pubblica



Ulisse Aldrovandi [Aldrovandus] 271

Monftrorum Hiftoria.

Dccimnspattus non naturilh.

Monftrorum Hiftoria. 65

Abortus trimeftris.

Illustrations from Aldrovandi, 1642

[Public palace or large building], and then later in the 
Palazzo Poggi [the palace of the Poggi brothers, Alessandro 
and Cardinal Giovanni], In the early twentieth century a 
number of Aldrovandi’s specimens were brought together at 
the Palazzo Poggi. Aldrovandi also wrote a survey of the 
statuary in Rome (1556), and several works in ornithology 
in which he described their zoological and physiological 
characteristics. The Dorsa Aldrovandi on the moon was 
named in his honor.
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William Harvey

Exercitationes de generatione animalium. Quibus accedunt 
quaedam de partu: de membranis ac humoribus uteri: & de 
conceptione ... Londoni, Octavian Pulleyn, 1651.

In Harvey’s (1578-1657) fundamental treatise on the genera
tion of animals and embryology, “the most important book on 
the subject to appear during the seventeenth century” 
(Garrison and Morton), he rejected the prevailing doctrine of 
the preformation of the fetus, and advanced the theory, radi
cal for its time, of epigenesis (per epigenesin), that all living 
beings derive from the ovum “by the gradual building up and 
aggregation of it’s parts.” Regarding Harvey’s theory of epi
genesis, Thomas Henry Huxley (1825-1895) claimed this 
should give him an even greater claim to the veneration of 
posterity than his better known discovery of the circulation of 
the blood (Keynes 1953). Harvey reported a wealth of obser
vations on many aspects of reproduction in a wide variety of 
species. As representatives of vivipara, his attention chiefly 
was devoted to the deer, while that for ovipara was the domes
tic foul. For Harvey, all life develops from the egg. This is 
expressed on the frontispiece which depicts the supreme 
Roman god Jupiter [Jove] opening a large egg, inscribed with 
the fundamental dictum of embryology, ex (upper half of egg 
shell) ovo omnia (lower half of egg shell), which translates 
as, “from the egg everything,” and from which the liberated 
animals and insects fly. In addition to a small human figure, 
these include a bird, stag, fish, lizard, snake, grasshopper, 
butterfly, and spider. Although the phrase omne vivum ex ovo 
[all life originates from the egg] is often attributed to Harvey, 
he does not state this explicitly in the text.

An opponent of the theory of spontaneous generation, 
Harvey speculated that humans and other mammals must 
reproduce through the joining of an egg and sperm. No other 
theory was credible. By positing and demonstrating for 
viviparous animals the same mechanism of reproduction as 
that observed in oviparous animals, he thus initiated the 
search for the mammalian ovum, which was not discovered 
until 1827 by Carl Ernst von Baer (1792-1876). Harvey 
maintained that Jovis omnia plena [All things are full of 
Deity], so that in the chicken and all its functions and actions 
the digitus Dei [the Finger of God] or the God of nature, 
reveals himself’ (1651, p. 170).

In addition to its pioneering embryology, this work of 72 
chapters or “Exercises” (two exercises are numbered 4, so 
that the numbered total is 71) with eight appendices, includes 
an epilogue on De Partu [of the birth]. This latter is impor
tant for being the first original work on obstetrics by an 
Englishman (Spencer 1921, 1927). The first English transla
tion appeared in 1653. The first edition to contain illustra

tions of the embryological development of the chick was that 
in 1674 by the Dutch physician Wilhelm Langly (1616— 
1668), under the editorship of Justin Schrader (Harvey 
1674). Rather than a complete edition of Harvey’s work, 
Langly performed his own experiments, and used Harvey’s 
text as a template. Figure III depicts the chick embryo at 
72 h, with the puncta salientio [salient or cicatricula], the 
point (a), great artery as a small cloud leaving the central 
body (b), the vena cavae carrying the blood to the heart (c), a 
circular vein (d), vitelline umbilical vessel (e), chorionic 
umbilical vessel (f), albumen (g), and fractured shell of the 
egg (h). Figure V illustrates the embryo on day 5, with blood 
vessels entering and leaving the centrally placed heart.

Harvey, celebrated for his discovery of the circulation of 
the blood (1628), was the first to adopt the scientific method 
for the solution of a biological problem. In fact, it was 
Harvey’s work on the function of the heart and the circulation 
in general that led him to consider the circulation of the fetus 
and its relation to that of the mother. To help grasp the signifi
cance of Harvey’s monumental achievement, one must con
sider the traditional Galenic concept of the heart, blood 
vessels, and their contents at this time. Briefly, this view held 
that blood originated in the liver, which was the dynamic 
organ that provided vascular pulsations. The heart, in con
trast, was believed to be a fibrous sac that dilated or collapsed 
passively as a consequence of the motion of the blood. In the 
liver, venous blood was mixed with an imaginary essence, the 
“natural spirits”, and distributed to the several body organs. 
Venous blood within the right side of the heart was believed 
to seep through “pores” in the septum dividing the two sides 
of the heart, to mix on the left side with air to produce arterial 
blood. Also at this time, most workers believed that the heart 
consisted of only two chambers, the ventricles, and that the 
atria were but extensions of the veins joining the heart. In left 
ventricle, blood was charged with a second essence, “vital 
spirits”, before being distributed to various organs. In the 
brain, “animal spirits” were added to pass through the nerves. 
Interaction of the “vital” and “animal” spirits was believed to 
provide movement, such as muscular activity.

Regarding the placental circulation, Harvey stated, “the 
Extremities of the Umbilical vessels, are no way conjoined to 
the Uterine vessels by an Anastomosis; nor do extract blood 
from them...” (1653, p. 439). By logic based on his knowl
edge of the circulation, he held the maternal and fetal circula
tions to be separate, each following in an opposite direction to 
the placenta by way of the arteries and returning by the veins. 
He also noted that the “Embryo is no other manner sustained 
in the Uterus, than the chicken is in the Egge” (1653, p. 440). 
Based on knowledge that in utero the fetus can grow and 
mature in the absence of air, however, at delivery it dies if the 
umbilical cord is compressed and it does not breathe, Harvey
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postulated that substances absorbed by the umbilical cord 
stimulated organ development, while the fetus received its 
main nourishment from the amniotic fluid. Following Aranzi, 
he also referred to the placenta as the hepar uterinum [uter
ine liver] and mammas uterinas [uterine breasts]. It was not 
until a decade later that Marcello Malpighi (1628-1694) first 
described the capillary bed connecting arteries and veins 
(Malpighi 1661), and made possible an understanding of the 
anatomical basis of regional circulation. Lacking this knowl
edge, Harvey could not understand completely certain details 
of the circulatory system in either the adult or the fetus.

In this work, Harvey raised an additional question of fun
damental importance to developmental biology and life in 
utero; that is, the extent to which the placenta serves as a 
lung for the fetus.

... I shall propose this Problem? to the Learned; namely, How 
the Embryo doth subsist after the seventh moneth in his Mothers 
womb when yet in case he were borne, he would instantly 
breath: nay he could not continue one small hour without it? 
And yet remaining in the womb, though he pass the ninth 
moneth, he lives, and is safe without the help of Respiration ... 
How commeth it to pass, that the Foetus being now borne ... if 
he have but once attracted the Aire unto his Lungs, he cannot 
afterwards live a minute without it, but dyeth instantly?

(Harvey 1653, pp. 482-483)

When it was raised, ‘Harvey’s, question’, as it came to be 
known, aroused the interest of both philosophers and experi
mentalists. However, with no clear understanding of respira
tion or metabolism, and without knowing of the existence of 
oxygen (the discovery of which did not occur until the fol
lowing century), Harvey could only speculate on this ques
tion. Some details of the path of this discovery two centuries 
later by a young Swiss obstetrician, Paul Zweifel (1848— 
1928), who showed that the fetus consumes oxygen in utero 
(Zweifel 1876), have been given by Donald Henry Barron 
(1905-1993). Barron concluded that this discovery “... 
marks the beginning of the modern era of research on foetal 
physiology” (Barron 1976).

Harvey studied at Gonville and Caius College, Cambridge 
University, and in 1602 graduated from the University of 
Padua. At this latter institution, he studied under Girolamo 
Fabrizio [Fabricius ab Aquapendente] (1533-1619), whose 
work in veins and their valves stimulated his thinking about 
the flow of blood in veins and arteries. Physician at St. 
Bartholomew’s Hospital, London, Harvey served as personal 

physician to the court of King James I (1566-1625) and to 
his successor Charles I (1600-1649). It was these royal 
patrons who supported Harvey’s experiments and, in fact, 
provided deer and other animals from the Royal preserve for 
his studies. Of this patronage, Harvey wrote, that “he had 
daily opportunity of dissecting and studying the reproductive 
tract and genital tract. He also credits his Royal patrons with 
taking a great interest in his work, for instance, “.. .my Royal 
master, whose Physitian I was, was himself delighted in this 
kinde of curiosity, being many times pleased to be an eye
witness, and to assert my new inventions” (p. 397).
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Walter Needham

Disquisitio anatomica de formato foetu. Londini, Typis 
Gulielmi Godbid... Radulphum Needham, 1667.

Needham (ca. 1631-1691), a Cambridge medical graduate 
who studied anatomy at Oxford, was the first to report chemi
cal experiments on the developing mammalian embryo. This 
volume is divided into seven chapters. In the first, Needham 
maintained that the uterine arteries must supply nutrients to 
the uterus and developing fetus. He also refuted the idea that 
“uterine milk” is identical with lymph. In Chap. 2, Needham 
considers the anatomy of the placenta, its comparative anat
omy among species, and its function. By careful dissection, 
he demonstrated the chorion frondosum [leafy membrane] 
and chorion leave [disappearing membrane], and confirmed 
that the placenta consists of separate maternal and fetal por
tions. Importantly, he supported the doctrine of William 
Harvey (1578-1657) regarding the separate maternal and 
fetal placental circulations. He also upheld Harvey’s concept 
that the umbilical veins convey “nourishing juice” to the fetus 
for its nutrition. Chapter 3, “the membranes and humours” 
presents a comparative description of the amniotic and allan
toic membranes and their fluid contents. On the basis of his 
studies, he stated, “these liquors... proceed from the blood 
and seem similar to its serum but they are different from it. 
For when fire is applied to them in an evaporating basin... 
they do not coagulate, as the blood-serum always does.... In 
the same way humors differ from themselves before and after 
digestion, filtration, and the other operations... of nature. All, 
when distilled, give over a soft and clear water... very like 
distilled milk” (pp. 49ff). Needham also described small 
solid bodies in the allantoic and amniotic fluid. Chapter 4 is 

devoted to the vessels of the umbilical cord. In Chap. 5, 
Needham discusses the foramen ovale and the fetal circula
tion. In Chap. 6, he argues (incorrectly) against the idea of the 
lungs as an organ of respiration, stating rather that its func
tion is to “comminute the blood and so render it fit for a due 
circulation.” The seventh chapter presents instructions for 
dissection of the embryo and fetus of various species.

The figures illustrate several fetuses with their mem
branes. The upper figure in Plate 1 is of a fetal cow with 
placental cotyledons and separated membranes: umbilical 
cord (A); vessels (B) to cotyledons (C); Allantoic mem
branes (D); Amniotic membranes (F); and urachus (G). The 
lower figure, Plate 2, shows a fetal horse (A); umbilical cord 
(B); Amnion (C); and Chorionic membranes (D).

In the late seventeenth century there were few tools for 
accurate chemical analysis. Thus, Needham’s experiments 
were limited to distilling and coagulating the amniotic, allan
toic, and other fluids, observing the salt remaining after 
evaporation, and so forth. It would remain for a century 
before further advances were made in the field of chemical 
embryology. As a physician, Needham practiced in 
Shropshire for much of his professional life.
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Thomas Theodor Kerckring

Spicilegium anatomicum, continens observationum anatomi- 
carium rariorum centuriam unam: nec non osteogeniam foe- 
tuum... (with) Osteogeniam foetuum, in qua quid cuique 
ossiculo singulis accedat mensibus .... Amstelodami, Sumpt 
Andreas Frisius, 1670.

In his “A gleaning or anthology of anatomical observa
tions with development of the bones of the fetus” pub
lished with another work on fetal osteology, Kerckring 
(1640-1693) presented an omnium gatherum [a collection 
of everything] of clinical observations, curiosities and 
autopsy findings, many of which were rare. In this com
pendium he presented several original ideas on fetal devel
opment, particularly in regards to osteogenesis. Kerckring 
correctly noted that by the second month only a small 
amount of the skeleton had formed, and that the bones 
develop by a transformation of a membranous structure 
into cartilage into bone. He stated in error, however, that 
the younger fetal skeleton is merely a miniature of that of 
the older fetus; basing this assertion on “observations” of 
very early specimens.

Tabula II (Observation II) illustrates two fetal skeletons in 
a case of superfetation, e.g., the fertilization and subsequent 
development of an ovum when a fetus is already present in 
the uterus. This occurs as a consequence of fertilization of 
ova during different ovulatory cycles, and yielding fetuses of 
different ages. The larger fetus appears to be at about 28 
weeks gestation, the younger at about 14 weeks.

Several other plates show such things as a polydactylous 
infant (Tabulae VIII [Observation XXII]) that had been 
found in an Amsterdam river. This probably had been dis
posed of as a fearsome monster with a number of anoma
lies, not rare when taken singly, but rather unique when 
combined, including short arms and legs, as compared with 
the trunk, indicating that the infant was an achondroplasic 
(Greek, negative cartilage formation) dwarf. This is a 
hereditary, congenital condition, in which incomplete bone 
formation results in an individual with dwarfism, short 
limbs, and a normal trunk. A perhaps more remarkable fea
ture of this infant is the polydactyly, with the right hand 
possessing seven digits; the left, six, with an accessory. 
The right foot had eight digits, four of them being partly 

fused in pairs; the left foot had nine digits, the first, second, 
third, and fourth partly fused in pairs. There were also cer
tain anomalies in the ossification of the bones of the skull 
and thorax.

Tabula IX (Observation XXIII) illustrated a monster 
more resembling a demon than a human being, which was a 
case of craniorachischisis (Greek, head spine fissure), a con
genital fissure of the skull and vertebral column. The head 
was prognathous, sessile, and set well forward, suggesting an 
ape, with the front part of the skull represented by a thin, lid
like structure surmounted by bony bosses. The posterior part 
was lacking and the spinal column had failed to close poste
riorly, to a point just above the lower angles of the scapulae.

The last plate depicts, in a rather fanciful manner, embry
onic and fetal development. Fig. I, eggs of different size from 
the “testicles” (ovaries) of a woman; Fig. II, an egg opened 4 
days (A, chorionic membrane; B, the early embryo); Fig. Ill, 
a larger egg, opened 14 days after conception; Figures IV to 
VI, the skeletons of fetuses at 3 weeks, 4 weeks, and 6 weeks 
after conception. The copperplate engravings are by 
Bloteling, a student of Vissher.

Kerckring, a graduate of the University of Leiden, worked 
as a physician in Amsterdam and was a colleague of the anat
omist Frederik Ruysch (1638-1731). He described the large 
ossicle sometimes present at the posterior margin of the fora
men magnum in the skull, at about the sixteenth week of ges
tation, which serves as a center of ossification, uniting with 
other bony parts at birth (Kerckring’s center). He also 
described the circular folds in the small intestine (the valvu
lae conniventes; or plicae circulares or folds or valves of 
Kerckring). Speculating on generation, Kerckring correctly 
concluded that the ovaries of both oviparous and vivaparous 
animals contain ova. He also stated that expulsion of the 
ovum is induced by the onset of menstruation or by sexual 
irritation; and that at autopsy he had found ova the size of 
peas (illustrated) and that the ova contained fluid of disagree
able taste and odor (sapore ingrato). In addition, he held that 
the male semen reach the ovary via the Fallopian tubes, and 
that the fertilized ovum enters the uterus per vas ejaculato
rium [by vessels of ejaculation] (Lindeboom 1984, p. 1031). 
As with Ruysch and other Dutch anatomists, Kerckring 
assembled a highly regarded “Cabinet” of anatomical speci
mens that later were incorporated into the museum of the 
University of Leiden.
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Tab. II from Kerckring, 1670
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Regnier [Reinier] De Graaf

De mulierum organis generationi inservientibus tractatus 
novus. Demonstrans tam homines & animalia caetera 
omnia, quae vivpara dicuntur, haud minus quam ovipara ab 
ovo originem ducere. Lugduni Batavorum. [Leyden], ex 
officina Hackiana, 1672.

During the seventeenth century, many still believed that liv
ing organisms, including animals, could arise from sponta
neous generation. An alternate theory was the Aristotelian 
doctrine of the egg being formed in the uterus as a result of 
activation of the menstrual blood by the male semen, with 
subsequent differentiation into the embryo and fetus (for a 
detailed review, see Needham 1934). It was at this time that 
the idea gained credence that the female testes, as the ovary 
of birds, was the site of egg formation. De Graaf (1641- 
1673), a practicing physician in Delft, in his De mulierum 
organis generationi [concerning the generative organs of 
women] ... first thoroughly described the mammalian 
female gonad and established that this organ produces the 
ovum. On the basis of a comparative study of the ovaries of 
mammals and birds, De Graaf concluded that the cell-like 
protuberances, which had been observed by Andreas 
Vesalius (1514-1564) (1543) and Gabriele Fallopio (1523- 
1562) (1561) in the ovary of mammals correspond to the egg 
of the bird’s ovary, and that the process of fertilization is 
similar in every animal. Just as the bird’s fertilized egg 
acquires albumin and a shell, the egg of a mammal becomes 
fertilized in the Fallopian tube, traverses to the uterus, and 
there develops into the embryo and fetus.

De Graaf assumed incorrectly that the entire follicle was 
the ovum, an understandable error in this era when the micro
scope was used only in a limited fashion. Besides describing 
the follicle, which several authors had noted previously, he 
described for the first time the corpus luteum. He thus rejected 
the Aristotelean assertion that the embryo originates solely in 
the male semen. De Graaf concluded, “Thus, the general 
function of the female testicles is to generate the ova, to nour
ish them, and to bring them to maturity, so that they serve the 
same purpose in the woman as the ovaries of birds. Hence, 
they should rather be called ovaries than testes..., many have 
considered these bodies useless, but this is incorrect, because 
they are indispensable for reproduction.” De Graaf credited 
Johannes Van Horne (1621-1670) of Leiden who, with Jan 
Swammerdam (1637-1680) and Niels Stensen (1638-1686) 
of Copenhagen, independently developed this hypothesis. 
The work of Swammerdam was published later, however.

The frontispiece (lower left) shows two cherubs observ
ing with the aid of a microscope an egg taken from a rabbit, 
and a woman holding a diagram of the female reproductive 
system. Although he was a friend of the microscopist 
Antoni van Leeuwenhoek (1632-1723), there is no evi
dence that De Graaf used a microscope in his studies. The 
true eggs of mammals were first described a century and a 
half later by Karl Ernst von Baer (1792-1876) (1827). Plate 
XIII shows the female reproductive system (although some
what different from that seen in the frontispiece), with the 
uterine fundus (A), cervix (B), vagina (C), Fallopian tubes 
(E, G), ovaries (“testes”, D, F), enlarged uterine (N, O) and 
ovarian (H, I) blood vessels of pregnancy, and external gen
italia (a to m). Plate XIV illustrates the ovaries of cows (Fig. 1 
and II), showing cross-sections of ovarian follicles 
(Fig 1, D), as well as ovaries of ewes (Figs. Ill—V) with a 
cross-section of a corpus luteum (Fig. 5, B), which De 
Graaf first described. Plate XVI shows a bisected human 
ovary with follicles (B).

De Graaf also was a comparative anatomist and apparently 
was the first to document the considerable enlargement of the 
pelvic blood vessels in pregnancy. Plate XXVI shows the rab
bit eggs at various stages after coitus (days 3-7 in Figs. 1-5, 
respectively) as well as embryos in the opened uterus on days 
8,9, 10,12 and 14 after coitus (Figs. 6,7, 8,9, and 10, respec
tively). Plate XXVII shows a rabbit fetus in its amnion on day 
29 after mating (Fig. I) as well as the maternal (or uterine; 
Fig. II) and fetal (Fig. Ill) faces of the placenta. Plate XXII 
illustrates a human fetus (A) with umbilical cord (B) and 
attached placenta (H to M) that aborted at 3 months gestation 
(although the infant shown is obviously much older than 
that). The extensive branching ramifications of the chorioal
lantoic (fetal) placental vessels (L) are particularly notewor
thy. Concerning this drawing, he comments “... it may be that 
nutritive fluid is received through the mouths of the [umbili
cal] veins and delivered to the fetus and that part is then 
released through the arteries into the amnion as though into 
the fetus’s treasury” (Jocelyn and Setchell 1972; p. 158).

De Graaf first studied at Leyden, then obtained his medi
cal degree at Angers, France, with a dissertation on pancre
atic secretion (1664). He also published the first detailed 
account of the male reproductive system (1668). On one 
hand, De Graaf stands at the summit of the achievement of 
Renaissance anatomists, whose work he summarized, cor
rected, and extended. On the other hand, he stands at the 
beginning of modern microscopical anatomy—in the year of 
his death at the age of 32, he reported Leeuwenhoeck’s first 
discoveries to the Royal Society of London.
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Frontispiece from De Graaf, 1672
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Tab XIV from De Graaf, 1672
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Tab XVI from De Graaf, 1672
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Tab XXVI from De Graaf, 1672
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Tab XVI from De Graaf, 1672
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Tab XXII from De Graaf, 1672
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Marcello Malpighi

Dissertatio epistolica de formatione pulli in ovo. Londini, 
Apud Joannen Martyn, 1673.

With his microscopic studies, Malpighi (1628-1694) helped to 
establish the descriptive study of embryology and histology on 
a sound basis. This work describing the developmental stages of 
the chicken in the egg contain four plates accompanying the 
text, which far surpass previous work in this area, and show the 
development of such fine structures as the neural groove, cere
bral vesicles, optic vesicles, aortic arches, and the earliest blood 
vessels. As noted by Joseph Needham (1900-1995), Malpighi’s 
studies could not have been done without the stimulus of 
William Harvey (1578-1657) to identify the cicatricula [scar or 
mark of origin] as the site where embryonic development began, 
and therefore as Malpighi reasoned, the locus where micro
scopic examination would be most profitable (Needham 1934, 
pp. 144—145). On Tabula III, Malpighi illustrates a number of 
features of early development in the chick. Figure XVI on the 
left shows the area vasculosa [vascular region] with the embryo 
at about 85 h incubation; (B) is the anterior vitelline veins; (F) 
and (G) are the posterior vitelline vessels, and (H) the marginal 
vein. In (D) are depicted somites (paired mesodermal segments) 
of which 20 are shown. Figures XVI (right), XVII, and XVIII 
illustrate the formation of the heart. Figure XVIII illustrates the 
developing vena cava (K), the auricle (I), the ventricle (L), and 
the bulbus (M). Three aortic arches connecting the heart to the 
aorta are shown by (N). The developmental significance of 
these structures was not appreciated for another century and a 
half. Because of misinterpretation of his findings, Malpighi held 
to the preformation theory, as opposed to epigenesis. Also 
included with the treatise are seven letters between Malpighi 
and Henry Oldenburg (1619-1677), secretary of the Royal 
Society of London, under whose auspices the work was pub
lished. This with his De ovo incubato observationes (Malpighi 
1673) placed the study of embryology on a firm scientific basis. 
An English translation was published by Howard Bemardt 
Adelmann (1898-1988) in 1966.

Malpighi graduated in medicine from the University of 
Bologna (1653). Shortly thereafter, he spent 3 years at the 
University of Pisa where he worked with the mathematician/ 
physiologist Giovanni Alfonso Borelli (1608-1679). In 
1659, he returned to Bologna, where, except for several 

years, he remained as professor of medicine. Here, Malpighi 
used the microscope to make fundamental contributions in 
biology and physiology. In his De pulmonibus... [on the 
lungs] of 1661, he described the fine structure of the pulmo
nary alveoli (air sacs) and their circulation in the frog, 
observing for the first time the pulmonary capillaries. These 
observations confirmed Harvey’s theory of the circulation of 
the blood (Harvey 1628), serving greatly to assure its accep
tance; however, because of limitations in the resolution of 
the microscopes he had available, he was not able to distin
guish capillaries in mammals. Malpighi also contributed to 
understanding the structure of the papillae or taste buds of 
the tongue, the structure of neurons in the brain, and the 
structure of secretory glands. Elected to Fellowship in the 
Royal Society of London (1668), in 1691 he moved to the 
Vatican to become physician to Pope Innocent XII (1615— 
1700), where he died 3 years later.
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294 Fertilization and Embryology

Francesco Emmanuele Cangiamila

Embryologie sacra, sive, de officio sacerdotum, medicorum, 
et aliorum circa aeternam parvulorum in utero existentium 
salutem. Libri quatuor. [Palermo], Panormi, 1758.

In his “Sacred embryology, or office of the priesthood...” 
Cangiamila (1702-1763), Cannon of Palermo, described 
some aspects of embryonic development, reproductive func
tion, and aspects of motherhood. Because of the belief that 
all who were unbaptized were condemned to damnation and 
eternal torment in hell, Cangiamila became an advocate of 
the liberal use of Cesarean section in recently dead pregnant 
women and in those in whom death was imminent. He held 
that, in the absence of a physician, this should be performed 
by a priest. Although such infants saved by baptism were 
believed to be subject to original sin, but innocent of other 
sins, they could be transported to heaven. The plate illustrates 
in 17 figures intrauterine development from early embryo to 
relatively late in gestation.

Cangiamila, born in Palermo, became Archpriest at 
Girgenti, and then vicar general and provincial inquisitor
general. He held the distinction of baptizing the first infant 
delivered by Cesarean section in Sicily. Cangiamila’s ideas 
that priests must reform many customs that relate to reproduc
tion, and work to prevent miscarriage, abortion, and infanti
cide received the endorsement of Pope Benedict XIV (original 
name Prospero Lambertini; 1675-1758), who in several 
Breves [letters], had these doctrines disseminated throughout 
Europe. Cangiamila’s alleged personal encounters with the 
devil were recorded by Father Luis Crema of Palermo (Crema 
1764). The Embryologica sacra... became a popular work, 

and was even translated into modern Greek for the benefit of 
Orthodox Catholics. As observed by Neeham (1934, pp. 182— 
183) “theological embryology” appeared to reach its climax 
about this time with the invention of intra-uterine baptism by 
means of a syringe (Deventer 1734). In his Traite sur divers 
accouchemens laborieux ...( 1782), George Herbiniaux of 
Brussels illustrated an instrument with which to perform bap
tism in utero (Herbiniaux 1782). In addition to this and other 
works on embryology, Cangiamila wrote a number of works 
in theology, jurisprudence, and literature (Vitello 1955).
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Robert Wallace Johnson

A new system of midwifery, in four parts; founded on practi
cal observations; the whole illustrated with copper plates. 
London, printed for the author, and sold by D. Wilson & 
G. Nical, 1769.

In addition to his excellent representation of the female pel
vis, Johnson, a pupil of William Smellie (1697-1763) and 
friend of William Hunter (1718-1783), to whom he dedi
cated this work, devised a method to determine accurately the 
internal pelvic measurements. He designed an obstetrical for
ceps with a pelvic curve of the blades, to obtain “axis trac
tion” and to assist with delivery of the infant when it is in 
other than the normal occiput anterior position. Nonetheless, 
regarding forceps Johnson warned, “But as much mischief 
may be done by using it improperly, I shall beg leave to be as 
explicit as I can on this subject; though, perhaps, some of it 
may seem very dry and tedious to the reader” (p. 268). He 
also introduced the lower segment incision for cesarean sec
tion, although this did not come into common use until a cen
tury later. In his introductory “Advertisement,” Johnson 
stated his modest claim for this work, that “It contains, if... [I 
am] not mistaken, some things that are new and important.”

In Plate 4, based on the observations of Marcello Malpighi 
(1628-1694) (1673), is shown stages of development of the 
chicken egg at several hours of incubation: 12 h (Fig. 1), 30 h 
(Fig. 2), 40 h (Fig. 3), 3 days (Figs. 4 and 5). Figures 6-8, based 
on the work of Regnier de Graaf (1641-1673) (1672), illustrate 
the development of the embryo in the rabbit from day 8-12.

Plate V depicts an early developing human embryo 
expelled as a spontaneous abortion (Figs. 1 and 2). 
Figures 3-8 illustrate various aspects of another human 
embryo that aborted at about 10 weeks gestation, while 
Figures 9-13 show another embryo at 6 or 7 weeks. From 
another patient, Fig. 14 illustrates a male fetus at about 7 
weeks, while Fig. 15 shows another at 12-14 weeks gesta
tion. Johnson accompanied these illustrations with expanded 
and detailed descriptions of embryonic and fetal develop
ment (pp. 55-98).
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Plate V.

Plates IV and V from Johnson, 1769
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Plate 2 from Johnson, 1769
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Ebenezer Sibly

The medical mirror, or, treatise on the impregnation of 
the human female showing the origin of diseases, and the 
principles of life and death. London, printed for the Author, 
[1794],

In this curious work on generation, Sibly (1751-1800), a 
physician, astrologer, and writer on the occult, considered 
sexual intercourse, human conception, and nourishment and 
growth of the fetus. In his Preface he noted that, “In this 
MIRROR, every Patient may behold, not only the true pic
ture of his own disorder, whether hereditary or accidental— 
chronical or acute—but may also perceive the direct and 
obvious road to an immediate cure ... particularly in relaxed 
and debilitated constitutions; in lowness of spirits, and 
weakness of nerves ...” (p. iii). Writing at the time of the 
French Revolution (1789-1799), Sibly referred to “the thun
derbolts of war” stating, “In this Mirror such a balm is dis
covered which, if applied in time to gun-shots, stabs, and 
wounds, may be the means of preserving to their relatives 
and friends, some thousands of valuable members of soci
ety” (p. iv).

In introducing the present work, Sibly stated that in 
explaining the nature of human generation he might, “... 
thence deduce the origin of hereditary diseases, and point out 
with more facility those which are accidental .... I shall 
endeavor to furnish my readers with such obvious directions 
for eschewing the evil and choosing the good, that, if reso
lutely followed, will not fail to preserve health and long life, 
and prove of no small benefit to future generations” (p. 6). 
Following an exegesis of Holy Scripture and the legacy of 
Adam, Sibly described the organs of generation. In rather 
florid terms, he detailed copulation and impregnation, and 
early embryonic development. In Plate I the embryo and 
fetus are illustrated from conception to the fourth month. 
Plate II continues this monthly sequence from the fifth to 
ninth months. Plate III illustrates the female body with 
opened thorax and abdominal cavity with mulberry-like ova
ries, and a fetus of 4 or 5 months gestation at the time of 
quickening (similar to that seen in Plate II). Sibly incorrectly

described the placenta as allowing vascular communication 
between the mother and fetus with the uterine arteries dis
charging “their blood into the branches of the umbilical vein. 
So that, after quickening, the blood of the mother is con
stantly passing in at one side of the placenta, and out again at 
the other, for the nourishment of the child” (p. 116). This 
despite the definitive demonstration several decades earlier 
by William (1718-1783) and John (1728-1793) Hunter that 
the circulations of maternal and fetal blood in the placenta 
were completely separate (see Hunter 1774). Regarding “the 
action of quickening," Sibly described as “instantaneous, yet 
undescribable motion of the vital principle, which, the instant 
the foetus has acquired a sufficient degree of animal heat... 
rushes like an electric shock, or flash of lightning, conducted 
by the sanguineous and nervous fluids, from the heart and 
brain of the mother, to the heart and brain of the child. At this 
moment the entire circulation begins; the infant fabric is 
completely set in motion; and the child becomes a living 
soul” (p. 116).

Sibly’s volume includes testimonials from his patients 
extolling his new Tinctures. For women he claimed that his 
Lunar Tincture, ”... has been calculated to act upon the 
menstrual and vegetative fluids.” An Aristotelian, Sibly 
stated that the invention of his Tinctures ”... hath been the 
result of long and laborious application to the study of 
unveiled nature—of the properties of fire, air, earth, and 
water, in the propagation of animal and vegetable life” 
(p. 67). Sibly’s objective was to treat multiple female “com
plaints,” including menstrual disorders and diseases that 
relate to pregnancy. He maintained “That the vegetative or 
procreative faculties of women are universally governed by 
the lunations [phases] of the moon” (p. 75). He considered 
topics such as “chlprosis, or ... Love Fever” (p. 80), “Fluor 
Albus” [white flow, used to describe leucorrhea or vaginal 
discharge] (p. 86), “Infertility (p. 91), “Indispositions atten
dant on Pregnancy” (p. 94), and the “State of Women at the 
Turn of Life” (p. 102). Sibly also reviewed “Solar Diseases” 
of the male (p. 106ff), including rheumatic gout and onan
ism. He presented a number of case reports illustrating the 
various conditions and their treatment. The plates were 
engraved by J. Pass after Dodd.
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A student of scientific and medical history, Sibly held that 
beyond natural science one must consider the sciences of 
alchemy, astrology, and mysticism to understand the har
mony of the universe. In 1792, Sibly became a fellow of the 
Harmonic Philosophical Society, which was founded in Paris 
to promote the doctrines of Frans Anton Mesmer (1734— 
1815) regarding animal magnetism and hypnotism (Mesmer 
1779). A follower of the theories of Theophrastus Bombastus 
von Hohenheim Philippus Aureolus [pseud Paracelsus] 
(1493-1541) and the Hermeticists (followers of Hermes 
Trismegistus, the Greek name for the Egyptian god Thoth, 
author of works in alchemy and magic), Sibly attempted to 
incorporate the “truths” of mystical philosophy, mesmerism, 
and Freemasonry with the natural philosophy and scientific 
concepts of his time. He held that medicine should be based 
on “universal sympathy,” and that with vegetable and herbal 
remedies we obtain the “purest minerals” for therapeutic use. 
He was an advocate for exercise, active work, with temper
ance and moderation in all aspects of life.

Sibly studied surgery in London, and received his M.D. 
from the King’s College, Aberdeen. Below his portrait on 
the frontispiece of the present volume, he lists himself as a 
member of the “Royal College of Physicians of Aberdeen.” 
(The society was, in fact, The College of Physicians of 
Aberdeen). Sibly’s Medical mirror was a reasonably popular 
work, reaching six editions by 1814. He authored other 
works, including a key to physic and the occult sciences 
(Sibly 1794), and edited several editions of Nicholas 
Culpeper’s (1616-1654) The English Physician (1794). 
Accused of being a “quack”, Sibly may be considered a 
forerunner of the Botanical movement (see Beach 1847) of 
the nineteenth century, and “alternative medicine” of the 
present age.
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John Burns

The anatomy of the gravid uterus. With practical inferences 
relative to pregnancy and labour. Glasgow, The University 
Press, 1799.

In the preface, Burns (1774-1850) justified the rationale for 
this work. “Dr. Hunter’s posthumous work is, without doubt, 
truly valuable and useful; but it is not so explicit, on some 
points, as could be wished; and it is entirely deficient in those 
practical inferences and conclusions which are so essential to 
the student” (p v). This was in reference to William Hunter’s 
(1718-1783) Anatomia uteri humani gravidi (1774), which 
served as a stimulus for this expository essay. Burns then 
described the problem for the student of determining from an 
anatomical atlas that which is of most importance, and the 
need to assist the student in learning not only the fundamen
tals of anatomical knowledge, but how to use that informa
tion when operations are required. He continued, “For many 
ages, the art of midwifery was founded on false and mistaken 
doctrines. Even at present, there are too many who attempt to 
practice it without any fixed and certain principles, proceed
ing upon a confused jumble of directions, unconnected with 
each other, and arising from no sure and evident source” (p. 
viii). Burns argued that, as with other aspects of medicine, 
midwifery is founded on both basic anatomic structural real
ities and physiologic principles. Burns continued, “The 
study, then, of any of the departments of the healing art, will 
require our greatest attention, exerted for the longest life
time. Whoever aspires at eminence and respectability, must, 
by unremitting application, and diligent study, purchase that 
honor which he is solicitous to obtain. I know, that it is an 
opinion with many, that success in the medical world depends 
more upon interest than abilities. But I shall venture to 
affirm, that he who trusts to this maxim, and neglects the 
means of improvement, shall find himself most miserably 
mistaken. No man will trust his own life, or the safety of 
those whom he holds dear, to any man, however powerful his 
recommendations may be, if he once detects him to be a 
blockhead .... Sooner or later, difficult and important cases 
must occur; his treatment of these will not pass without 
observation; and his real character must be made known. If 
possessed of many friends, he may, for a time, procure con
cealment or palliation of his faults; but blunders, frequently 
repeated, must at last become notorious” (pp. x-xi).

To the aspiring student, Burns counseled, “Let him then 
rouse himself, and, by diligence, steadiness, and a thorough 

knowledge of his profession, prove, that he is not inferior to 
those with whom he is to compete. Let him early lay down a 
fixed resolution to become learned: Let him attend diligently 
wherever attention is requisite: Let him mark out the road of 
industry, which others have pursued; let him follow steadily 
in that path, and, sooner or later, in spite of every opposition, 
he must succeed” (p. xiii).

After listing many of the complication which can befall 
the woman during the course of pregnancy and childbirth, 
Burns cautioned, “Should he stop to deliberate, if the reason
ing of such a man can be called deliberation, may not the 
woman die before his eyes, and without assistance? Can he, 
without uneasiness, attend the more lingering illness, pro
duced by the fruitless efforts of the uterus, to push the child 
through an ill-formed pelvis? Will he dare, in any one 
instance, to determine, upon his own authority, when the 
head should be opened and the crotchet employed? Must the 
child be wantonly sacrificed, because he, in his ignorance, 
believes it to be requisite? or, must the woman perish, 
because he foolishly hopes that assistance is still unneces
sary? Must both parent and child become victims to his awk
wardness? It is a very poor excuse for these crimes, to say, 
that he had no malice in his heart. The laws of his country 
will indeed acquit him; but his own conscience must tell him 
that he is a murderer. It is only a small alleviation of his guilt, 
to say, that he did the best he could. It was unwarrantable and 
criminal to undertake the practice of a profession for which 
he was not qualified” (pp. xix-xx).

Burns concluded the Preface noting that originally he 
had intended to have included a number of plates to illus
trate the points made; however, in view of Hunter’s “very 
elegant and accurate... engravings,” he had abandoned that 
idea (p. xxi). Nonetheless, he included two plates, one 
depicting the changes that occur in the uterine cervix, and a 
second illustrating “a plan of the membranes in the differ
ent stages of gestation.” Figure 1 shows the uterine interior 
with Fallopian tubes (B), layers of the uterine decidua (C), 
embryo (D), and chorion (E). Figure II shows a more 
advanced stage, the chorion covered with decidua reflexa 
(A), amnion (B), and placenta (C). Figure III depicts gesta
tion at about 7 weeks, while Fig. IV illustrates the fetus at 
about 16 weeks, with the chorion in contact with the 
decidua as the developing fetus and membranes fill the 
uterus.

After qualifying in medicine from the University of 
Glasgow, in 1792 at the opening of the Royal Infirmary of 
Glasgow, Burns was appointed surgeon’s clerk. He also
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offered a course of extramural lectures to students in anat
omy. Although a popular lecturer, he was forced to abandon 
that role when it was discovered that some of the cadavers he 
used in dissection had been obtained by illegitimate means. 
In 1794, Burns became House Surgeon to the Royal Infirmary 
and shortly thereafter established a general practice. 
Although twice serving as Surgeon to the Royal Infirmary 
(from 1797 to 1799 and 1809 to 1810), for the most part his 
patients were from his clinical practice. In 1800, he accepted 
a post teaching anatomy, midwifery, and surgery at Anderson 
College, Glasgow. Upon establishment of the Chair of sur
gery at the University of Glasgow in 1815, Burns was 
appointed the first professor. In addition to his writings in 
midwifery and surgery, Burns had great interest in the dis
eases of the infants and children, distinguishing between 
obstructive and non obstructive jaundice in the newborn 
infant (Dunn 1989). He also was involved in Scottish parlia
mentary affairs that related to regulation of the medical pro
fession. When the steamer Orion, upon which he was 
returning to Glasgow from London, was wrecked near 
Portpatrick, Bums died by drowning. He was a Fellow of the 
Royal Society of London.
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Samuel Thomas Sommerring

Icones embryonum humanorum. Frankfurt am Main, 
Varrentrapp & Wenner, 1799.

In 1778, on a visit to London, Sommerring (1755-1830) met 
and was inspired by the anatomist-obstetrician William 
Hunter (1718-1783). After seeing the latter’s classic work 
Anatomia uteri humani gravidi... (1774), which illustrated 
the gravid uterus and fetus during the latter half of pregnancy, 
Sommerring decided to prepare a supplementary volume 
with illustrations depicting the embryo and fetus during the 
first half of gestation. In this work based on embryos, most of 
which were spontaneous abortions, he attempted to convey a 
vision of true development in addition to that of growth perse 
(Hopwood 2000). In Plate I, Sommerring illustrated the 
external forms of the developing embryo and fetus at a suc
cession of stages from several weeks (I—III) to mid-gestation 
(XVII). Plate II illustrates a fetus with and without its placen
tal membranes. In conjunction with another of his works, 
Sommerring noted that his goal was “to select only that which 
proved to be the most excellent or most perfect specimen 
among many, in other words, the anatomic norm...” 
(Choulant, p. 302). Typical of those who prepared such 
atlases, he sought to depict “types,” rather than individuals. 
In the Preface, Sommerring reviewed the major works in 
embryology from that of Fabricius (Girolamo Fabrizio; 
1533-1619) of 1604 and 1621, to his own time. The illustra
tions were by Christian Kock (1758-1818), whom 
Sommerring trained specifically for this atlas and later works.

A graduate of the University of Gottingen (1778), 
Sommerring worked under the professor of anatomy Heinrich 
August Wrisberg (1739-1808), and the professor of medicine 
Johann Friedrich Blumenbach (1752-1840), who was a noted 
anthropologist and supporter of the theory of epigenesist (as 
opposed to “preformation”). He also worked briefly with Pieter 

Camper (1722-1789). Sommerring served as professor of 
anatomy at the Universities of Kassel and Mainz, and Geheimrat 
[privy councillor] at the Bavarian Academy of Sciences in 
Munich. Much of his work was in the field of neuroanatomy: 
he established the origin of the 12 cranial nerves, the crossing 
of the optic nerves, and that rather than being a “great nerve,” 
the spinal cord is part of the central nervous system. He also 
made important contributions to paleontology, and he was con
sidered a first-rate astronomer. Sommerring published a num
ber of studies in anatomy including his Abbildungen und 
Beschreibungen einiger Missgeburten... [Illustrations depict
ing or describing monsters] (1791) on anencephalic and bice- 
phalic monsters. He was awarded many honors, including a 
Knight of the Order of the Civil Service of the Bavarian Crown 
(1808). Eponyms associated with Sommerring include: fora
men, ganglion, ligament, muscle, nerve, and others.
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Hermann Friedrich Kilian

Geburtshulflicher Atlas in 48 Tafeln und erklarendem Texte, 
Dusseldorf, Arnz, 1835-1838.

In a series of 48 beautiful lithograph plates, Kilian 
(1800-1863) portrayed pelvic skeletal structure, and 
embryonic, fetal and placental development in utero (Tab. 
XXIV and Tab. XXVIII), the pregnant uterus and its vas
cular development (Tab. XXVII), and childbirth. Tabulae 
XXXIV (shown) to XXXVI illustrate over 200 obstetri
cal instruments. A volume of text was issued separately.

Kilian also authored two classics on pelvic anomalies 
(Kilian 1854a, b).
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Tab. XXIV and XXVIII from Kilian 1835-1838
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Rudolph Albert von Kolliker

Entwicklungs geschichte des Menschen und der hoheren 
Thiere, Leipzig, W. Engelmann, 1861.

In his series of Vorlesungs [lectures], “History of the devel
opment of humans and higher animals,” Kolliker (1817— 
1905), professor of anatomy and physiology at the University 
of Wurzburg, presented the first definitive work on compara
tive embryology. Kolliker studied the development of many 
species including cephalopods (e.g. octopus, squid), amphib
ians, aves (birds including chickens), and a number of mam
mals. In this regard, he carefully reviewed the embryonic 
development of the several systems, including that of bone 
and muscle, and in addition the cardiovascular, brain and 
nervous, gastrointestinal, urinary, and reproductive systems. 
Of particular importance, he interpreted the structure of 
these tissues in terms of their cellular elements.

Only two decades earlier, the cell had been established as 
the elementary structure of tissues by Matthias Jakob Schleiden 
(1804-1881) for plants and Theodor Schwann (1810-1882) 
for animals These studies established that the animal ovum is 
a single cell consisting essentially of a mass of protoplasm 
(cytoplasm) containing a nucleus and other structures. Several 
years previously the pathologist-anthropologist Rudolph 
Ludwig Karl Virchow (1821-1902) of Berlin had published 
his monumental Die Cellularpathologie ..., which laid the 
foundation for the cellular basis of normal bodily function and 
its abnormal function in disease (Virchow 1858). Figure 78 in 
Kolliker’s twenty-first lecture illustrates the earliest stages of 
embryonic development in the human, based on development 
in other mammals (as shown previously in Plate 47). Shown is 
the developing embryo with the placental membranes, the 
chorion and amnion.

Kolliker, a native of Zurich, was educated at the Universities 
of Zurich, Bonn, and Berlin, receiving his Ph.D. at Zurich 
(1841) and his M.D. at Heidelberg (1842). Following a brief 
return to Zurich, in 1847 he accepted the chair of Physiology 
and of Comparative Anatomy at the University of Wurzburg, 
where he remained until his death. With his colleague and 
friend, the comparative anatomist Carl Theodor Ernst von 
Siebold (1804—1885), in 1848 he founded and edited the 
Zeitschrift far Wissenschaftliche Zoologie (Journal of 
Scientific Zoology). Among his many scholarly contributions 
to embryology and histology, he did much to improve the sci
ence and art of microscopy: fixation of tissues, sectioning, and 
staining to help elucidate the fine details of cellular structure.

Kolliker first demonstrated the cellular origin of sperma
tozoa, establishing that they were, indeed, living cells 
(Kolliker 1841a, b). He also was the first to isolate and rec
ognize smooth muscle cells found in arteries and various 
bodily organs (Kolliker 1852). With Heinrich Muller (1820— 

1864), Kolliker first measured action currents in cardiac 
muscle (Kolliker and Muller 1856). Kolliker also was the 
first to investigate the effects of various poisons on muscular 
contraction (Kolliker 1856). With Wilhelm Roux (1850— 
1924), he recognized that hereditary characteristics were 
transmitted by the cell nucleus (Kolliker 1885; Roux 1883).

Eponyms associated with his name include Kolliker’s col
umn (the sarcostyle or myofibril bundle, the myofilaments in 
striated muscle), Kolliker’s granule (various sized small par
ticles seen in the sarcoplasm of muscle fibers), and Kolliker’s 
membrane (the reticular membrane of the ductus cochlearis). 
Because of his many scholarly contributions, the title von 
was added to his name. A member of many learned societies 
in Europe, he was a Fellow of the Royal Society (1830), 
which in 1867 awarded him with its highest token of esteem, 
the Copley Medal.
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Willhelm His, Sr.

Anatomie Menschlicher Embryonen, 3 vols: vol. 1, 
Embryorten des ersten Monats {1880)', vol. 2, Gestalt-und 
Grossenentwicklung bis zum Schlus des 2 Monats (I882); 
vol. 3, Zur Geschichte der Organe (1885). Leipzig, 
F.C.W. Vogel, 1861.

In his “Anatomy of the Human Embryo in three volumes (vol 
1, Embryos of the first months; vol 2, The form and impor
tant development until conclusion of the second month; vol 
3, Along with the history of the organs),” William His, senior 
(1831-1904), one of the great embryologists of the nine
teenth century and professor of anatomy at the University of 
Leipzig, by scrupulous attention to detail and careful selec
tion, presented for the first time a highly accurate series of 
illustrations of the developing human embryo in sequence 
from the second week to the second month of gestation. His 
approached embryology in an analytic fashion, with num
bered stages of development, although later he abandoned 
this approach for representative “norms.” Although usually 
bound together, the three installments of text and figures are 
paginated independently. The first and third volumes were 
accompanied by folio atlases, and two series of eight wax 
models and a set of glass photographs that were sold sepa
rately. In conjunction with his many contributions to devel
opmental embryology, His invented the microtome, an 
instrument to slice tissue into a series of thin sections for 
microscopic examination. This allowed him to section the 
embryos and then perform careful three-dimensional recon
structions. For this treatise, Honikel photographed the speci
mens. Many of the drawings were composed by His himself, 
while the lithography was done by “a very careful artist,” 
C. Pausch. His, with his colleagues, used a specially devised 
“embryograph,” a prismatic drawing apparatus that allowed 
him to project the images onto paper to ensure more accurate 
and reliable drawings of the microscopic sections. With his 
assistant F. Steger, they developed the His-Steger wax mod
els of embryonic development that are part of the collections 
of many museums. His collection and models of human 
embryos inspired Franklin P. Mall to establish the human 
embryo collection at the Carnegie Institution of Washington.

The plate shown, Normentafel (plate of norms) from vol
ume 3, illustrates in 25 successive images the first 10 weeks 
of normal embryonic development. These expand upon the 
images for the same duration of gestation depicted by Samuel 

Thomas Sommering (1755-1830, pg. 407), almost a century 
earlier (Sommerring 1799). The additional figures shown 
illustrate development of human embryos at the 4-5 mm 
(Figs. 7-13) and 7-8 mm (Fig. 1-6) stages. His helped to 
establish a framework for dating and otherwise assessing 
new specimens, and did much to establish modern-day 
descriptive embryology. Although he was one of the first to 
seek a causal-mechanical explanation of embryonic develop
ment, His relied on morphological rather than experimental 
studies. In addition, and importantly to his detailed descrip
tion of embryonic development, His presented an important 
classification of different types of tissues in development, 
tissue histogenesis, the study of embryonic origins (His, 
1865a, b). Overall, it was the work of His that helped to 
establish embryology as a modern day science.

Born in Basel Switzerland, His (1831-1904), His stud
ied medicine at several universities including Basel, Bern, 
Berlin, Prague, and Vienna. At Wurzburg, he studied anat
omy under Rudolf Virchow (1821-1902), and embryology 
under Rudolph Albert van Kolliker (1817-1905), who 
wrote the first book on comparative embryology (1861). 
His also founded and edited several important scientific 
journals and served as vice-chancellor at both the 
Universities of Basel and Leipzig. He inspired many inves
tigators with his leadership (e.g., he was co-founder and 
President of the German Anatomical Society). His studies 
included contributions to the microscopic anatomy of the 
cornea, presenting a dissertation of normal and pathologi
cal histology of the cornea in 1855 while still a student at 
Wurzburg, as well as the lymphatic system, vascular endo
thelium (which he named), and mesodermal bodily cavi
ties. Importantly, he was one of the originators of the 
“neuron doctrine” that individual nerve cells constitute 
the brain tissue. This was opposed to the “reticulist” view 
of a complex network, in which all nerves of the brain 
interconnect to all other cells in a vast reticular network. 
The neuron theory was established finally and definitely at 
the end of the nineteenth century by Santigo Ramon y 
Cajal (1852-1934) (Ramon y Cajal 1892, 1899-1904).

His son, Wilhelm His, junior (1863-1934), with whom he 
is sometimes confused, was a cardiologist, and also made 
important contributions to anatomy. Among these is his 
description of the atrioventricular bundle of the heart, the 
“bundle of His,” that conducts electrical impulses from the 
atria to the ventricles (His 1893). The younger His also first 
described “heart block” when these impulses are interrupted.
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Normentafel from His 1880-1885.
Courtesy of the Syndics of Cambridge University Library

References

GM 489.490. 494.501.
Buettner, Kimberly A., Wilhelm His, Sr. Embryo Project Encyclopedia 

(2007-11-01). ISSN: 1940-5030 http://embryo.asu.edu/han- 
dle/10776/1705.—See more at: http://embryo.asu.edu/pages/ 
wilhelm-his-sr#sthash.ORSEmwQb.dpuf.

Garrison, F.H. An introduction to the history of medicine .... 4th ed., 
Philadelphia, W.B. Saunders, 1929, pp. 526-527. (GM 6408 is 
1913 ed).

His, W. Beobachtungen uberden Bau des Saugethier-Eierstockes. Arch 
MikrAnat 1:151-202, 1865a. (GM 489).

His, W. Die Haute und Hiihlen des Korpers. Basel, Schwighauser, 
1865b. (GM 490).

His, W. Unsere Kdrperform und dos physiologische Problem ihrer 
Entstenhung. Leipzig, F.C.W. Vogel, 1874.

His, W. Jnr. Die Thatigkeit des embryonalen Herzens und deren 
Bedeutung fur die Lehre von der Herzbewegung beim Erwachsenen. 
Arb Med Klin Leipzig 14-50, 1893 (English translation in 
F.A. Willius and T. E. Keys, Cardiac classics. A collection of clas

sic works on the Heart and Circulation with comprehensive 
Biographic accounts of the authors. St. Louis, C.V. Mosby, 1941, 
p. 695). (GM 836).

His, W. Jnr. Ueber eine neue periodische Fiebererkrankung (Febris 
Wolhynica). Bert Klin Wschr 53:322-323. 1916. (GM 5387).

Hopwood, N. Producing development: the anatomy of human embryos 
and the norms of Wilhelm His. Bull Hist Med 74:29-79, 2000.

Kolliker, R.A. von. Entwicklungsgeschichte des Menschen und der 
hoheren Thiere. Leipzig, W. Engelmann, 1861. (GM 487).

Louise, E.D., Stapf, C. Unraveling the neuron jungle: the 1879-1886 
publications by Wilhelm His on the embryological development of 
the human brain. Arch Neurol 58:1932-1935, 2001.

Querner, H. Wilhelm His. In: Dictionary of Scientific Biography. Vol. 
VI. Charles Coulston Gillispie (Ed.). New York, Charles Scribner’s 
Sons, 1972, pp. 434-436.

Ramon y Cajal, S. Nuevo concepto de la histologia de los centres nervi- 
osos. Rev Cienc med Barcelone 18:457-476, 1892.

Ramon y Cajal, S. Textura del sistema nervioso de hombre y de los 
vertebrados 2 vols in 3. Madrid, Moya, 1899-1904.

Sommerring, S.T. leones embryonum humanarium. Frankfurt am Main, 
Varrentrapp & Wenner, 1799.

http://embryo.asu.edu/han-dle/10776/1705.%25e2%2580%2594See
http://embryo.asu.edu/pages/


320 Fertilization and Embryology

I.

Fig. 1-6 from His, Vol. 2 1882.
Digitized by the Internet Archive (2011), with funding from 

Open Knowledge Commons and Harvard Medical School

Fig. 7-13 from His, Vol. 2 1882.
Digitized by the Internet Archive (2011), with funding from 
Open Knowledge Commons and Harvard Medical School
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Charles Sedgwick Minot

Uterus and Embryo. I. Rabbit', 11. Man. Boston, Harvard 
Medical School, Ginn and Company. 1889. (Reprinted in 
The Journal of Morphology, 2: 341-462, 1889).

Charles Sedgwick Minot (1852-1914) was born in Roxbury, 
MA (now a part of Boston) and as a child exhibited an intense 
interest in the natural sciences (Lewis 1920). In 1869, at the 
age of 16, he presented a paper to the Boston Society of 
Natural Sciences describing the male of a small butterfly 
species, Hesperia metea (only the female had previously 
been described). His interest in anatomy, and especially at 
the microscopic level, continued throughout his life. After 
obtaining a B.S. from the Massachusetts Institute of 
Technology in 1872, he studied the effects of anesthetics on 
vasomotor centers with Henry P. Bowditch, then Assistant 
Professor of Physiology at the Harvard Medical School. He 
also visited the physiological institute in Leipzig and studied 
production of carbonic acid in resting and active muscle with 
Carl Ludwig. While in Leipzig, Minot learned the latest 
microscopic methods during investigations of Turbellarian 
flatworms in the laboratory of Rudolf Leuckart, famous for 
his studies of Trichina. After returning to America her con
tinued his research at Harvard, and received the Doctor of 
Science degree in 1878 for his work on the physiology of 
muscle contraction. He was appointed Lecturer in 
Embryology at Harvard Medical School in 1880, rising to 
the rank of Professor by 1892, and later James Stillman 
Professor of Comparative Anatomy.

Minot made important contributions to the understanding of 
embryonic development. He amassed a superb collection of 
embryological material, and in 1886 invented the automatic 
rotary microtome for cutting ultra-thin tissue sections. He cut 
embryos into serial sections and arranged them in steel cabi
nets, which served as an unrivaled resource for teaching and 
research (Councilman 1918). His Human Embryology, pub
lished in 1892, presented a comprehensive summary of human 
development and introduced several novel theories. In his The 
Problem of Age, Growth, and Death (1908) he introduced the 
term “cytomorphosis” to describe the structural alterations that 
cells undergo during the course of their development. This 
work included studies of growth and senescence from the 
embryonic period through old age, with observations in 
humans, dogs, cats, rabbits, guinea pigs, chickens, snakes, 
frogs, salamanders, dogfish, snails, and woodlice.

Minot also contributed to our understanding of placental 
morphology. Minot suggested the term trophoderm to 
describe the mature placental cells; however, this never 

became widely accepted. Nonetheless, he gave a definitive 
account of the microscopic structure of the human placenta. 
In Fig. 213 he describes a section through the uterus and 
placenta in situ at 7 months gestation, with amnion (Am), 
chorion (Cho), villous trunk (Vi), sections of villi in the sub
stance of the placenta (vi), decidua (D), muscularis (Me), 
compact layer of the decidua (D’), uterine blood vessels 
opening into the placenta (Ve), and so forth (Minot 1889, 
1891). In Fig. 211A he describes the placenta at full term, 
again depicting the decidua (D), chorion (Cho), a vascular 
sinus (Si), placental villi (Vi), etc., and in Fig. 21 IB a more 
magnified portion of that in 211A showing a blood vessel 
(v), a decidual cell with one nucleus (d) and a decidual cell 
with several nuclei (d’). In a later review Minot noted, “the 
chorion is separated by a dense forest of villi from the 
decidua, ... the ends of some of the villi touch and are 
imbedded in the decidual tissue ... the decidua is plainly 
divided into two strata ... the section passes through a wide 
tube, ... which opens directly into the interior of the pla
centa and contains blood ... this opening is ... a vein ...” 
(Minot 1903). He also was the first to use the term “subpla
centa,” (in this case for the rabbit placenta [Minot 1889]) to 
refer to the zone of the chorion between the placental disc 
and the decidua basalis (Olio et al. 2014). These observa
tions did much to explain the nature of the fetal-maternal 
(i.e., placental) barrier.
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Fig. 213 from Minot 1889
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Fig. 211A and 211B from Minot 1889
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Edmund Beecher Wilson

An atlas of the fertilization and karyokinesis of the ovum... 
With the cooperation of Edward Learning. New York, 
Published for the Colombia University Press by Macmillan 
and Co., 1895.

It was during the latter part of the nineteenth and early twen
tieth centuries that biology was transformed from a descrip
tive accounting of natural history, to a science dominated by 
rigorous, quantitative experimental analysis. Up to this time, 
fertilization was poorly understood, and the phenomenon of 
chromosomes, mitosis, and other features of reproduction 
and embryology had not been discovered. Jean Louis Prevost 
(1790-1850) and Jean Baptiste Andre Dumas (1800-1884) 
had first demonstrated in the frog that fertilization occurs by 
union of a spermatozoa and an ovum (Prevost and Dumas 
1824), while Wilhelm August Oscar Hertwig (1849-1922) 
established that fertilization requires union of the nuclei of 
the male and female sex cells (Hertwig 1876).

Wilson (1856-1939) stressed the importance of cyto
logical structure and progressive cell development in the 
study of experimental embryology and heredity, and is 
credited as being one of the founders of the fields of cell 
biology and cytogenesis. He was consumed by the problem 
of how an entire individual may lie implicit in a single cell. 
Thus he dedicated considerable effort to exploring factors 
that result in cell segregation into tissues and organs, with 
their functional specialization. In his study of the cell-lin
eage of the marine worm Neresis, Wilson traced egg cleav
age step-by-step through the formation of germ layers and 
the principal organs of the embryo (Wilson 1892). His find
ings helped to establish the idea that the mosaic-like char
acter of ontogeny emerges at early stages and different 
periods in the several species (Wilson 1894). With fate 
maps, he followed embryonic cell-by-cell development to 
establish the normal morphogenic processes from fertilization 
onward (Wilson 1904).

The present work by Wilson was the first successful 
attempt to produce clear photographic illustrations of the 
early history of the ovum. The atlas of 10 phototype plates 
contain 40 photomicrographs that depict fertilization and 
mitosis of the ovum with sections of eggs of the sea-urchin 
Toxopneustes variegatus enlarged 950-1000 diameters. Plate 
X illustrates the two cell stage (Fig. 37), preparation for the 
second cleavage (Fig. 38), the fourth cleavage showing 
micromere spindles (Fig. 39), and the 16 cell blastula, a hol
low sphere surrounding the blastocoel (Fig. 40). In his pref
ace, Wilson stressed the need to understand the minutest

details of the early development of the fertilized ovum. He 
noted that no drawing, however exact, can convey these deli
cate and complicated subcellular structures. He also noted 
the challenges of preparing a photograph in this regard, the 
difficulty in making the preparations without distortion, and 
the extreme care that had gone into illustrating the fine struc
tural detail. Wilson’s associate, Edward Learning (1861— 
1916), photographed the specimens.

A graduate of the Johns Hopkins University, Wilson 
spent much of his professional life at Columbia University 
and was among the most creative and prolific biologists dur
ing this period. He obtained recognition for his The cell in 
development and inheritance (1896), which, with critical 
observations and analysis, laid the foundation for under
standing cellular structure and functions. Other of his 
reviews that became classics include Experimental studies 
on germinal localization (1904) and The cell in development 
and heredity (1925).

Independently in 1900, Carl Franz Joseph Erich Correns 
(1864-1933) (Correns 1900), Hugo Marie de Vries (1848- 
1935) (de Vries 1900), and Erich Tschermak von Seysenegg 
(1871-1962) (Tschermak 1900), rediscovered Gregor 
Johann Mendel’s (1822-1884) paper on the laws of genetic 
inheritance (Mendel 1866), with the laws of segregation and 
that of independent assortment or “ratios” in inheritance. In 
his other lasting contributions to embryology and genetics, 
Wilson promoted the idea that the nucleus contains the basis 
of inheritance, with chromatin as a key element of informa
tion, and that chromosomes contain the essential “factors” or 
“genes.” He also discovered the X-Y chromosome system of 
sex determination (Wilson 1905; 1906; 1910; 1914), detail
ing aspects of gene activation which are still under investiga
tion (Lyon 1961.). With his studies in Drosophila 
melanogaster, Wilson’s colleague at Columbia University, 
Thomas Hunt Morgan (1866-1945), also played an impor
tant role in integrating the tenets of Mendelian genetics with 
the chromosome theory of inheritance (Morgan et al. 1915). 
To a great extent, modern day genetics is founded upon the 
work and ideas of Wilson and Morgan.

A highly regarded scientist, Wilson received honorary 
degrees from a number of universities, and also was an 
accomplished cellist. His The cell in development and hered
ity was awarded the Daniel Giraud Elliot Medal of the 
National Academy of Sciences (1928) and the gold medal of 
the Linnean Society, London. He also received the National 
Academy of Science’s John J. Carty Medal and Award for 
the Advancement of Science (1936), and other honors. He 
served as president of the American Association for the 
Advancement of Science in 1913.
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Friedrich Schatz

Klinische Beitrage zur Physiologie des Fotus. Berlin, Verlag 
von August Hirschwald, 1900.

Rather than fetal physiology per se, the volume Physiologie 
des Fdtus by Friedrich Schatz (1841-1920), Professor of 
Obstetrics at the University of Rostock, chiefly was devoted 
to placental pathology of the twin-to-twin transfusion 
syndrome seen in monochorionic “identical” twins. Because 
with an arterial to venous anastomosis of the placental vascu
lature between the twins, in the majority of such cases the 
recipient fetus is significantly larger and edematous, with a 
greater hemoglobin concentration and blood volume, cardio- 
megaly, and a fluid-filled bladder. In turn, the donor twin is 
small and shriveled with an empty bladder. With a relatively 
high rate of urination into the amniotic cavity by the recipi
ent twin, the mother often presents with polyhydramnios and 
goes into premature labor (Schatz 1900).

Detailing aspects of comparative size of the twins, their 
hemoglobin concentrations, hematocrits, and cardiac size, 
this 712-page volume addresses the varieties of placental 
vascular anastomosis seen in this condition. It includes 34 
full or double page plates, many in color, which depict the 
placental vascular anatomy seen with this condition. In his 
analysis, Schatz presented an idealized schema of the pla
centa with central insertion of the umbilical cord, and in a 
meridian-like fashion the alternating arteries and veins pass
ing centrifugally to the placental margin. By performing 
careful injections of wax of different colors, Schatz recog
nized that most of these cases had an umbilical arterio
venous anastomosis between the placental circulations of the 
two infants. He demonstrated that in many instances branches 
of an artery and vein would delve deep into the placenta, into 
what he termed a “third circulation” through a “villous dis
trict” of the cotyledon. Usually these could not be seen 
directly from the fetal surface. Schatz previously had 
reported on such a case of placental anastomosis in twins 
(Schatz 1875), those with differing volumes of amniotic fluid 
(Schatz 1882), and later explored this concept more fully 
(Schatz 1886, 1887; see Ludwig 2006).

Many others have described various aspects of the placen
tal and fetal pathology seen in twin to twin transfusion syn
drome (Benirschke 1958, 1961; Bergstedt 1957; Falkner 
et al. 1962; Sacks 1959). In a series of reports, the patholo
gist Richard L. Naeye of the University of Vermont, detailed 
many consequences for the fetuses with this condition, 
including major differences in the relative sizes of several 
organs of the body (Naeye 1963, 1964a, b). In a study among 
five twin pairs born from 27 to 30 weeks gestation the body 
weight difference between recipient and donor was 294 g. 
For two pairs born near-term, this difference averaged 847 g 
(Naeye 1963). The recipient twin also demonstrated greater

muscle mass about both pulmonary and systemic arteries, as 
well as significantly larger renal glomeruli (Naeye 1963). In 
another report of ten such twin pairs from 23 to 30 weeks 
gestation (which included several cases from previous 
report), not only was there a discordance of about 200 g in 
body weight, but significant weight differences were seen in 
the brain, heart, lungs, liver, and other organs. At the cellular 
level the number and size of cardiac myocytes were increased 
significantly in the recipient twin (Naeye 1965). Twin to twin 
transfusion syndrome has been identified as the most impor
tant determinant of growth disparity between identical twins.

In a 233 page four article report, Schatz earlier described 
the first measurements with a liquid-filled balloon of intra
uterine pressures within the uterus of a non-pregnant woman 
(Schatz 1872a, b, c, d). Other aspects of Schatz’s life have 
been reviewed elsewhere (Ludwig 2006).
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Plates B 3 to B 6 from Schatz, 1900
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Franz Karl Julius Keibel and Franklin
Paine Mall

Manual of human embryology, 2 vol. Philadelphia, 
J.B. Lippincott, 1910-1912.

This work by Keibel (1861-1929) and Mall (1862-1917), 
both students of the embryologist Wilhelm His (1831-1904), 
expanded upon His’ monumental Anatomie... of human 
embryology (His 1880-1885). An exhaustive, encyclopedic 
work, it was said to “... mark an epoch of accomplishment in 
the study of human embryology,” and at the same time “... it 
furnishes exceptionally numerous suggestions of many prob
lems yet to be solved, with the most promising lines of 
attack” (Knower 1911, p. 493). Published simultaneously in 
German and English, the work illustrates the close relation
ships of investigators on both sides of the Atlantic that 
trained under, or were otherwise influenced by, His.

Keibel, who became lecturer at the University of Freiburg, 
and later at the Universities of Strassburg, Koningsberg, and 
Berlin, contributed numerous morphologic studies in verte
brate embryology. He is particularly noted for his 
Normentafeln zur Entwicklungsgeschichte ... (1897-1938), 
an encyclopedic survey of the embryonic anatomy of various 
vertebrates. In Taf. 1 he presents a “normentafel” (normal 
plate) showing various stages of normal development in the 
pig, just as His (1880-1885) had done for human embryos 
(Hopwood 2007). He also contributed to an understanding of 
many specific aspects of development, such as that of the 
head and various germ layers (Keibel and Elze 1908).

Mall, a graduate of the University of Michigan School of 
Medicine (1883), obtained postdoctoral training in Leipzig 
under Wilhelm His (1831-1904) and Carl Ludwig (1816— 
1895), with whom he studied the development of the thymus 
gland and the small intestine. Later, he made important contri
butions to understanding the anatomy of the liver and the 
spleen. With the opening of the Johns Hopkins University 
School of Medicine in 1893, Mall became the first professor of 
anatomy. There he helped to make the study of anatomy an 
independent science of its own, and a vital part of medical edu

cation. In 1914, he became the first director of the Department 
of Embryology of the Carnegie Institution of Washington, to 
which he contributed his large collection of human embryos. In 
addition to his many contributions to anatomy and embryology, 
Mall became an important teacher and mentor to many of the 
outstanding anatomists in the United States. He was a cofounder 
of the American Journal of Anatomy, and served as president of 
the American Association of Anatomists (1906-1908), which 
he did much to develop as an important scientific society. Mall 
also played a critical role in development of the full-time sys
tem of educators in medicine.

Both Keibel and Mall played important roles in organiz
ing and consolidating the embryological criteria of His 
throughout the world.
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Teratology: Monsters and Prodigies

In considering teratology and congenital malformations, 
the problems of birth defects and monstrosities in humans 
and animals have attracted attention since earliest times. 
The question arises, how these anomalies were viewed dur
ing the period encompassed by this work, and the manner 
in which ideas evolved as to their genesis. In earlier times, 
congenital anomalies were regarded as of supernatural ori
gin. Pictorial records of malformations were made long 
before man could write, and are to be found on ancient rock 
carvings. As a naturalist, Aristotle appears to have been the 
first to examine abnormalities and to view them as a natural 
biological phenomenon. The Roman scholar Pliny “the 
elder” (23-79) described many well-known examples, but 
did not distinguish between those monstrosities that were 
actual and those legendary. During the middle ages these 
were treated in the fullest spirit of superstition, and numer
ous relics of this genre survive. For the most part, human 
anomalies were believed to represent punishment from 
God, Divine wrath, or to have been conceived in the wombs 
of women who commerced with the devil. The belief that 
such monsters is a consequence of unnatural union between 
women and male animals, or between men and female ani
mals, is a continued form of the satanic legend. As origi
nally used, the word monster was not pejorative, but, 
derived from the Latin monere, to warn, and monstrum, 
prodigy or portent, indicated a demonstration of something 
worth viewing. Many held that monsters were a conse
quence of excess or insufficiency of semen within the 
womb. Alternatively, it was believed that they were a result 

of admixture of semen from different fathers. Another pop
ular view had an epigenetic basis, that it was the mother’s 
imagination, from experiences or other influences during 
pregnancy, that eventuated in this outcome.

Beginning at the end of the sixteenth and in the early 
seventeenth centuries, those infants with congenital anoma
lies became interpreted less frequently as a sign of evil inspir
ing horror, and more as Prodigies [Latin, prodigium, omen or 
monster]. Intellectual curiosity about such abnormalities 
developed into a more scholarly approach to understanding 
birth defects and related anomalies. The earliest writers to 
consider “prodigies” in extensio in printed volumes were 
Conrad Wolffhart [Lycosthenes] (1518-1561; 1557), Schenck 
von Grafenberg (7-1620; 1609), Fortunio Liceti (1577-1657; 
1616), and Ulisse Aldrovandi (1522-1605; 1642).

To a great extent it was the study of embryology that has 
contributed to a true understanding of such teratological 
anomalies. In his Exercitationes de generatione... (1651), 
William Harvey first considered monstrosities as legitimate 
abnormalities of embryonic development. Details of what is 
known currently about genetic and epigenetic influences on 
embryonic and fetal development are beyond the scope of this 
introduction. The embryonic period, from the second through 
the seventh week of gestation is the most critical and vulnera
ble for development of malformations, as it is during this time 
that the major organs are forming. In addition to maternal 
infections such as syphilis, cytomegalovirus, rubella (German 
measles), and maternal disorders such as alcoholism, diabetes 
mellitus with hyperglycemia, hypothyroidism, exposure to
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excessive ionizing radiation, a number of drugs and chemicals 
now are known to be teratogens that result in congenital mal
formations. Also as is widely appreciated, the origin of many 
malformations is unknown. It was only at the end of the period 
covered in this volume that beginnings were being made in 
teratology as an experimental science. Current investigation 
has established that susceptibility to teratogens is a function of 
a number of factors, including the specific agent, species and 
genotype of the individual, stage of development, time of 
exposure, and others. With the multitudes of children born into

Teratology: Monsters and Prodigies 

the world with congenital heart disease, abnormal eyes and 
ears, cleft lip and palate, spina bifida, deformed limbs, and 
other anomalies, our challenge is to understand their biologic 
basis so that we can work towards their elimination.
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Conrad Wolffhart [Lycosthenes]

Prodigiorum ac ostentorum chronicon. Basileae: per 
Henricum Petri, 1557.

In his “Chronicle of Omens and Portents... from the begin
ning of the world up to these our present times,” Conrad 
Wolffhart (1518-1561) presented a compendium with more 
than 1500 woodcuts in the text (two of them full-page, one 
double-page) of freaks, monsters, miracles, disasters, and the 
wonders of the world. Many of the woodcuts were by Hans 
Rudolf Manuel Deutsch (1525-1571) and David Kandel 
(1520-1592), among others. This anthology includes 
hundreds of accounts of omens and prodigies, and many of 
which are mythological, listed in chronological order, from 
the beginning of recorded history to that time. A remarkable 
book of the Renaissance, this volume contains a most com
plete collection of illustrations of medieval superstition. Its 
images show a great variety of human monsters of all types as 
well as of beasts and other curious animals both actual and 
mythical, floods, conflagrations, astronomical happenings 
including comets, earthquakes, and quirky meteorological 
events. Of particular visual interest is a double-page woodcut 
of sea monsters (one belching smoke, another crushing a 
human in a giant claw). Perhaps the most startling woodcut is 
that of a spaceship (complete with rows of portholes and 
looking like that of Flash Gordon), supposedly sighted over 
Arabia in 1479. The overall theme of the volume is that, rather 
than to be regarded as “freaks,” these accounts in the apoca
lyptic tradition of that age were intended to show miraculous 
manifestations of divine power, and to serve as solemn warn
ings of coming events to transpire before the end of the world.

In the plate shown (p. 496), the figure on the left presents 
a pair of Siamese twins connected at the back, who were 
bom in 1486 in Rohrbach, a village near Heidelberg. The 
figure on the right shows a more fanciful monster. Other 
illustrations are of various monsters and “prodigies,” includ
ing children/twins born with two heads in 1487, one set at 
Padua and the other in Venice. Lycosthenes associated their 
births with a major earthquake in the first case, and a hen that 
died with a large abnormal egg inside in the second.

A Swiss humanist, philosopher, theologian, and profes
sor of grammar, Wolffhart, who took the Greek name of

Lycosthenes, borrowed a substantial portion of this chroni
cle of prodigies and portents from other works, including 
the Liber de prodigiis [Book of Prodigies] of Julius 
Obsequens (fl. @ 350 AD). Obsequens had been fascinated 
by many wonders of the world, including unidentified fly
ing objects, and presented several accounts of such phe
nomena as, “something like a weapon or missile...” that 
rose from the earth with “a great noise... and soared into 
the sky.” Lycosthenes also added material from a number of 
other writers.

Shortly before his death in 1559, and only 2 years after 
the publication of this work, Pope Paul IV (1476-1559) an 
ultraconservative, rigid supporter of the Inquisition, placed 
Lycosthenes’ entire literary output on the Index librorum 
prohibitorum [Index of prohibited books], a fact that helps to 
explain the scarcity of this work.

In 1581, Stephen Batman, a cleric of the Church of 
England, prepared an English translation, The Doome. warn
ing to all men to the Judgement.... in which he extended 
Lycosthenes’ chronicle of wondrous accounts. In his work, 
Batman presented only about 90 woodcuts, some of which 
were copied from Lycosthenes. As an ardent supporter of the 
reformation in Britain, Batman presentation of prodigies and 
portents was motivated, as an argument, using the visible 
language of God, a portion of his great book of nature, 
against an alliance of the English monarchy with France, and 
the reassertion of Spain under Phillip II (1527-1598) (who 
had launched the Armada against England) with dominance 
of the Papacy to extinguish Protestantism. Batman intended 
his re-editing of Lycosthenes as a compendium or reference 
to the warnings sent to mankind of the coming danger they 
might avoid if proper action was taken to be obedient to the 
will of God.
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Johann Georg Schenck von Grafenberg

Monstrorum historia memorabilis, monstrosa humanorum 
partuum miracula, stupendis confirmat onum formulis ab 
utero materno enata vivis exemplis, observationibus, & pic
turis, referens. Francofurti, ex officina typogprahica, 
Matthiae Beckeri, impeus duae Theodoride de Bry, 1609.

Schenck von Grafenberg (birth date unknown-1620), the 
son of Johann Schenck (von Grafenberg; 1530-1598), was 
physician to the Count of Hanau-Lichtenberg, and prac
ticed in Hagenau (Alsatia). He published one of the earli
est works on teratology. The work is divided into two 
sections, the first on humans and the second on animals. 
Most of the abnormalities shown are from the sixteenth 
century, and for each, the place and date of birth with rel
evant medical details are given. The engravings are by 
Theodor de Bry (1528-1598).

Shown on the Plate are several varieties of Siamese twins. 
That on the left (Number 45) has the trunk, arms, and legs of 
the twin attached to its lower pectoral region and upper abdo
men. The other two sets (47 and 48) are joined at the chest 
and/or upper abdomen, Set 47 is taken from Lycosthenes 
(1557), as were others in this collection.

Schenck von Grafenberg also prepared a work on petri
fication in parts of the human body, such as gallstones, kid
ney stones, including a petrified fetus (Lithogenesia..., 
[Stone formation...] 1608). He also edited several works of 
his father, including the monumental Observationum medi
carum... [Medical observations] (1609). In addition, with 
Melchiore Guilandini [Wieland] (1519-1589), a German 

physician and botanist, he produced a catalogue of the 
botanical gardens at Padua (1608), of which Guilandini 
was director.
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Fortunio Liceti [Licetus]

De monstrorum caussis, natura et differentiis libri duo .... 
Patavii, Apud. Paulum Frambottum 1634. [Colophon, 1633]

Liceti (1577-1657), Professor of Medicine and of Philosophy 
at the University of Padua, was one of the earliest to attempt 
to classify congenital malformations and deformities. His 
original edition appeared in 1616; however, it included no 
illustrations. This first illustrated edition, which appeared 
two decades after the original, includes over seventy copper
plates that depict both actual and imaginary cases. A so 
called “masterpiece in credulity,” this work was reprinted 
repeatedly. The illustrations depict a host of birth defects and 
“monsters” or “prodigies,” as they were called, both human 
and animal, including combinations of the two, such as 
satyrs, bird-men, elephant-men, and so forth. Also included 
are instances of Siamese twins, hermaphrodites, and cyclops. 
Liceti emphasized that monstrosities should inspire wonder, 
not revulsion. He opposed the idea that monsters were a con
sequence of divine wrath, noting that the Latin verb mon
stare means, “to show;” hence, he argued, they were creatures 
to be displayed because of their rarity. The frontispiece dis
plays a figure, perhaps that of the author, atop a group of 
“monsters”, both real and imagined, standing in acrobatic 
manner on one another’s shoulders, and displaying a banner 
with the title of a book. It is signed by the artist Giovanni 
Battista [Giambattista] Bissoni (1576-1634) and MD 
Sculps[it],

Liceti’s volume is a collection of everything which the 
imagination of both the ancients and the modems had been 
able to relate to human and animal monstrosities. As with the 
original edition, the cases are presented in chronological 
order. The illustrations depict curious and fantastic creatures, 
and most probably was a means of marketing the book, which 
became very popular. Many of the engravings (many repeated) 
are copied from broadsheets and sixteenth century books by 
others. In the plate shown (p 80), with two sets of Siamese 
twins, the report is copied from that of Lycosthenes (1557), 
although the drawings are newly made. On the left are twins, 
born in 1486 in a village near Heidelberg, that are attached at 
the lower thorax and upper abdomen. On the right, the twins 
joined at the back were born in Rome in 1493, they lived but 
a few days, rather than surviving into early childhood as illus
trated. Another example of the fascination with monstrous 
births is depicted in the plate shown (p 182). In 854, in the 
Empire of Lothary, Duke of Saxony, a woman was reported to 
have delivered the human-dog pair shown on the right. In the 

original version of Lycosthenes (1557), he records that 
“Immediately after this,” the Emperor’s death ensued.

A third edition of this work (1665) was edited by Gerhard 
Blaes [Blasius] (1626-1682), professor of medicine in 
Amsterdam, who amplified the text to include new varieties of 
“monsters.” Blaes included a new preface, commentaries, and 
a valuable appendix listing famous freaks discovered after the 
publication of the original edition of Licetis’ work, many of 
which derive from Thomas Bartholin’s (1616-1680) writings. 
In Blaes’ work, the frontispiece displays what is again perhaps 
Liceti, drawing aside a curtain to reveal a collection of mon
strosities around a five-breasted Venus on a pedestal.

Liceti, born near Geneva, is alleged to have received his 
name Fortunio from having survived a very premature birth. 
He is said to have measured 5 zoll (inches) at birth. In his 
comic novel Tristram Shandy, Laurence Sterne (1713-1768) 
described Liceti’s premature birth, and his care in an early 
incubator:

And for Licetus Fortunio ... all the world knows he was born a 
foetus. | He] was no larger than the palm of the hand, but the 
father, having examined it in his medical capacity, and having 
found that it was something more than a mere embryo, brought 
it living to Rapallo, where it was seen by Jerome Bardi and other 
doctors of the place. They found it was not deficient in anything 
essential to life, and the father, in order to show his skill, under
took to finish the work of nature and to perfect the formation of 
the infant by the same artifice as is used in Egypt for the hatch
ing of chickens. He instructed a wet-nurse in all she had to do, 
and having put his son in an oven, suitably arranged, he suc- 
cessed in rearing him, and in making him take on the necessary 
increase of growth, by the uniformity of the external heat, mea
sured accurately in the degrees of the thermometer, or other 
equivalent instrument.

(Sterne 1759. 1967, pp. 203-204)

Following his graduation from the University of Bologna, 
Liceti became professor in several disciplines and universi
ties (logic and Aristotelian physics at Pisa, philosophy at 
Padua and Bologna, and later the theory of medicine at 
Padua). He wrote a number of works on embryology (Liceti 
1602, 1618, 1630). A proponent of spontaneous generation, 
Liceti assembled a formidable array of scriptural and classi
cal authority in support of this concept with an exhaustive 
Aristotelian explanation of its mechanism (Liceti 1602, 
1616, 1618). He also was one of the opponents of William 
Harvey’s (1578-1657) concept of the circulation of the blood 
(1628), and maintained a theory of two circulations, venous 
and arterial, blood being transmitted through the coronary 
veins. In 1937, when surrealistic art was popular, a French 
translation of Liceti’s work on monsters was published by 
Francois Houssay.
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Ulisse Aldrovandi [Aldrovandus]

Monstrorum historia, cum paralipomenis historiae omnium 
animalium. Bartholomaeus Ambrosinus led)... volumen 
composuit. Marcus Antonius Bernia in lucem edidit .... 
Bononiae, Typis Nicolai Tebaldini, 1642.

Aldrovandi’s (1522-1605) treatise on monsters and prodi
gies, illustrated with woodcuts of human and animal malfor
mations, as well as anomalous plants, forms a portion of his 
encyclopedic work on natural history. Although comprising 
thirteen volumes, only the first three on birds and a fourth on 
insects were published during his lifetime. In this work, pub
lished almost four decades after his death, Aldrovandi pre
sented both observed and mythical descriptions of 
developmental anomalies, including chimeras and unicorns. 
The title page presents an illustration of Aldrovandi with 
curling mustache, and puttos that display globes with figures 
and the captions sapientiae symbolum [wise symbols], fer
tilitatis indicium [fruitful information/evidence], firmitudo 
bene consuitorum [strengthen good customs], aevi perenni
tas [lasting forever], and so forth. Among the over 450 
woodcuts are 18 that illustrate the fetus in utero in various 
positions, and the placenta. The figures on page 60, illustrat
ing the unnatural position of twins (left) and a fetus with left 
arm extended (right) are not unlike those of Jacob Rueff 
(1500-1558) (for instance Rueff, 1554, p. 34 and 37). Page 
64 illustrates on aborted fetus, shown as an adult, with pla
centa and the three-vessel umbilical cord.

Following the lead of Aristotle (384-322 BCE), in his 
embryologic study of the chick he opened and examined the 
egg during its incubation period day by day for 20 days, to 
describe in detail embryonic development. By this technique, 
Aldrovandi established that the heart is formed in the vitel
line sac, rather than in the albumin, as was believed at that 
time. He also made important observations on the develop
ment of teratologic anomalies. Although not profound con
tributions to the progress of embryology, his studies pointed 
future investigators to the need for personal direct observa
tion and confirmation, rather than relying on the descriptions 
of Aristotle, Galen, or others. This laid the groundwork for 
the subsequent studies of Volcher Coiter (1534-1576; 1572, 
1574), Fabricius ab Aquapendente (1533-1619; 1604,1621), 
William Harvey (1578-1657; 1651), and Marcello Malpighi 
(1628-1694; 1673).

Aldrovandi, called the Pliny of his age and the 
“Bolognese Aristotle,” was a classical Renaissance 
scholar. Born of noble parentage in Bologna, following an 
adventurous tour of Spain, he returned to Bologna to 
graduate in medicine and philosophy in 1553. Several 
years earlier, in 1549, he had been accused of heresy for 

espousing anti-trinitarian beliefs. He remained in custody 
in Rome for almost a year, before being absolved. During 
this time, he became acquainted with the physician 
Guillaume Rondelet [Rondeletius] (1507-1566) who was 
in the process of preparing a major work on fishes of the 
Mediterranean (Rondelet 1554-1555). This experience 
stimulated Aldrovandi to study natural history. As many 
other naturalists, to amass a complete collection, he 
became gripped with a passion to gather and possess spec
imens of every species known. Holding that “nothing is 
sweeter than to know all things,” he commenced gathering 
specimens for his own “cabinet,” which grew into a major 
museum with over 18,000 specimens. As a student of 
many aspects of natural history, he traveled widely to col
lect the unusual and obscure. Returning to Bologna, in his 
academic post, Aldrovandi stimulated many students, and 
in 1561 was appointed full professor of logic and philoso
phy, as well as of medicine. He wrote on many aspects of 
natural history, and worked to establish the botanical gar
dens of Bologna, the Orto Botanico dell’ Universita di 
Bologna, one of the first in Europe. During this time he 
prepared an Antidotario [Book of Antidotes] an official 
pharmacopeia (Aldrovandi 1574). This work on monsters 
was published posthumously by Bartolommeo Ambrosini 
(1588-1657) who added a number of cases he had 
observed, and who had succeeded Aldrovandi as director 
of the Botanical Garden in Bologna. Based upon the spec
imens and drawings in his collection, many of the illustra
tions for the copper plate engravings were prepared by the 
prolific artist to the Medici court, Jacopo Ligozzi (1547— 
1627) (Aldrovandi 1559-1667).

It was during this period of the Renaissance that modern 
descriptive and experimental science was being born 
through the work of investigators such as Aldrovandi. Both 
the Swedish classifier Carl von Linne [Linnaeus] (1707— 
1778) and the French naturalist Georges Louis Leclerc 
Comte de Buffon (1707-1788) held him to be the founder of 
studies in natural history. Aldrovandi assembled a spectacu
lar collection of plants, both living for his botanical garden, 
and dried for his herbarium. He willed his vast collection of 
botanical and zoological specimens to the Senate of 
Bologna. These were conserved in the Palazzo Pubblica 
[Public palace or large building], and then later in the 
Palazzo Poggi [the palace of the Poggi brothers, Alessandro 
and Cardinal Giovanni], In the early twentieth century a 
number of Aldrovandi’s specimens were brought together at 
the Palazzo Poggi. Aldrovandi also wrote a survey of the 
statuary in Rome (1556), and several works in ornithology 
in which he described their zoological and physiological 
characteristics. The Dorsa Aldrovandi on the moon was 
named in his honor.
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[Miscellanea curiosa sive ephemeridum 
medico-physicarum Germanicarum 
Academiae Caesareo-Leopoldina Naturae 
Curiosorum]

Ad Splendiss. S.R.I. Academ. Natur. Cur. Helianthum, 
Paeonis De Rupicaprarum Internaneis et Aegagropilis, suc
cincta dissertation. Norimbergae, 1683.

The Miscellanea Curiosa [a mixture of curiosities] of the 
German Academy of Sciences Leopoldina, has gone under a 
number of names which changed over the centuries. Among 
its 185 “Observations,” this first volume of the second decade 
contains a number of teratology items, with descriptions of 
various anomalies and pathological conditions. Those obser
vations by D Iohannis de Muralto describe complicated 
obstetrical cases. Plate 26 presents ventral and dorsal views 
of an infant with incomplete twinning of the head, and a 
large defect over the thoracic and lumbar spine. Also included 
are a number of botanical descriptions, with engraved plates 
and some woodcut text illustrations.

With its long Baroque title, Collegium Naturae 
Curiosorum..., the academy is the oldest for scientific 
research in Germany, and the first in the world for scien
tific medicine. The prime mover in the formation of the 
society in 1652, and its first president, was Johann Laurenz 
Bausch (1605-1665), Stadtphyiscus [city physician] of 
Schweinfurt, who had studied medicine in Italy and was 
impressed with the contributions of the Accademia dei 
Lincei in Rome. The publication, which first appeared in 
1670, was modeled on the Philosophical Transactions of 
the Royal Society of London. The Preamble of the Academy 
(1662) presents its purpose, “The glory of God, the 
enlightenment of the art of healing and the benefit result
ing from this for our fellow man be the goal and the only 
guide ....” This included, “the advancement of medicine 
and pharmacy through observation; by presenting obser
vations in monographs, and communicating them to the 
members for correction and further elaboration”. Thus, 
rather than a Scientific Society in the usual sense of hold
ing meetings and conducting business, its chief function 
was to publish reports of original research by its members, 
and other discoveries of importance to medicine.

Seeking to achieve the highest possible reputation, the 
journal was dedicated to the Habsburg Emperor Leopold I 
(1640-1705) of Vienna, who guided the Holy Roman Empire 
for more than four decades (1658-1705). In addition to 
music and the arts, Leopold had great interest in science. In 
1677, he formally recognized the Society, accepting the role 
of patron, and elevating it to the Sacri Romani Imperatoris 
Academia Caesaro-Leopoldina Naturae Curiosorum. The 
Ephemerides [journal], which has survived for three and a 
half centuries, strove to improve the understanding of dis

ease and enhance the medical care of patients. In the early 
twentieth century, the emphasis of the Society was broad
ened to include essentially all aspects of natural philosophy. 
Nunquam otiosus [never idle] was its motto, and Soli Deo 
Gloria [give Glory only to God] its insignia. The Society 
chose as its symbol the ship Argo from Greek mythology, in 
which Jason, leader of the Argonauts, sailed in search of the 
Golden Fleece, the latter signifying scientific truth. 
Originally, the Society headquarters with its library and col
lections was located in the city or town of its president; how
ever, in 1878 Halle became its permanent home.

The work and import of the Collegium typifies the rise 
in science during the seventeenth century. To a great extent, 
existing apart from the universities, members of these soci
eties contributed to the general enlightenment, developed 
the scientific laboratory, perfected instruments of mensura
tion, and originated the experimental methods of scientific 
study. With the Royal Society of London and Rome’s 
Accademia..., societies such as the Collegium became the 
Kulturtrager [bearers of culture] of the second half of the 
seventeenth century.
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Paul Portal

La Practique des accouchemens soutemie d’ un grand nom- 
bre d’ observations .... Paris, De Fimprimerie de Gabriel 
Martin, 1685.

Portal (1630-1703), a native of Montpellier, commenced his 
surgical studies there before moving to Paris, where he stud
ied under Francois Mauriceau (1637-1709) and Pierre 
Moreau at the College of France. In 1657, he became chirur- 
gien accoucheur of the obstetrical service at the Hotel Dieu, 
Paris, a post he held for 6 years. During this period about 100 
pregnant women were admitted every month. The obstetrical 
service initially located in the basement, with four or more 
patients per bed, was under the direction of a nun, La dame 
des accouchees, assisted by several midwives. The consult
ing male accoucheurs were responsible for prescriptions, 
bleeding, delivery of syphilitic women, and assisting mid
wives with complicated labours and difficult deliveries. 
Following his 1663 departure from the Hotel Dieu, his term 
of service having expired, as maitre chirurgien [master sur
geon] he devoted himself to the field of obstetrics until his 
death. Based on this experience, he made many contributions 
to obstetrical science, including demonstrating that podalic 
version could be done with one foot. He also taught that face 
presentation usually ran a normal course. Portal, one of the 
three dominant figures in seventeenth century obstetrics 
together with Mauriceau and Hendrik van Deventer (1651— 
1724), taught that dilation of the cervix be left to nature, and 
that the accoucheur adopt a policy of “watchful waiting.” 
Portal also included the first depiction of a placental mole, 
which he taught could be removed by an intra-uterine finger 
manipulation.

Portal’s work consists of two parts: an initial six chapters on 
natural and preternatural courses of labor and delivery, fol
lowed by 81 “observations” or case reports with astute analy
sis. For instance, in observation XL, Portal described the 
delivery in 1671 of an enfant monstrueux [monstrous child] 
(see figure). Illustrated are a kind of monk’s cap (A), chorionic 
and amniotic membranes connected to the infants head (B), 
inclined forehead (E), the umbilical cord (F), and a distorted 
hand (G) and foot (H). An additional plate presents another 
view of this infant. Other plates illustrate imperfect fetuses. A 
supporter of the doctrine of preformation, the last plate shows 

a small human figure, a homunculus [little man] representing 
an embryo, within a large egg. The artist was Reuel while the 
engraver was Lefebure. The first English edition was published 
in 1705.

Portal also recognized the importance of low placental 
implantation, i.e., placenta praevia. In a rather heroic case 
report (No LXIX), Portal wrote, “January 11th, 1679,1 was 
called out in the morning at 4 O’clock, to deliver a gentle
woman... (she) being about 8 months with child, was seized 
with a most violent flux of blood, which having continued 
for 12 or 12 days, she was reduced to a miserable condition. 
Upon search made with my fingers (well greased) I found the 
whole vagina or passage filled with clods of coagulated 
blood, notwithstanding which the flux continued. As soon as 
I had brought out the clods of blood, I convey’d my fingers 
further into the inner orifice of the womb, which I found very 
thin and soft, and so wide, that I could put in three of my 
fingers foremost; I search’d with one finger first and found 
the after-burthen foremost, and closely joined round the 
inner orifice of the womb, which was the occasion of the 
excessive flux of blood; and as it had reduced the woman to 
a very low condition, so this join’d to the other circum
stances, made me fear the life both of the woman and child... 
it was resolved to have her deliver’d, notwithstanding the 
great danger that must needs attend it; but considering her 
death was infallible, unless she was delivered, I went to 
work... (and) convey(ed) my hand into the inner orifice of 
the womb, where I again felt the after-burthen fasten’d to 
it... I peel’d it off by degrees, and brought it out; and then 
turning my hand again in the womb, the first thing I met 
with, was the navel-string, along which I guided my hand 
first to the child’s belly, and then downwards to the thigh, 
and thence lower to the leg and foot, which I brought out and 
baptiz’d. Whilst I was pulling this foot the other follow’d, 
and the whole body after it, as has been observed frequently 
before. The child being quite alive, the parish priest of the 
Holy Cross (who had before administered the sacraments 
unto the mother) had the opportunity of baptizing it, tho’ 
contrary to his and all our expectations. Immediately after 
the delivery, the woman recovering in some measure her 
sense... The second day... she complained of a tension and 
pain in her belly... yet after some time this woman recovered 
her health, except that 3 weeks after her lying-in, she lost the 
sight of one of her eyes....”
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Jan Palfijn [Palfyn]

Description Anatomique des Parties de la Femme, qui server 
Generation', avec un Traite des Monstres, de leur causes, de 
leur nature, & de leur differences'. Et une description 
anatomique.. .de deux enfans nes dans la ville de Gand, cap
ital de Flandres le 28. Avril 1703. &c. &c... Lesquels 
ouvrages on peut considerer comme une suite de 
I’Accouchement des Femmes. Par Monr. Mauriceau. A 
Leide, Chez la veve de Bastiaan Schouten, 1708.

Palfijn (1650-1730), a Belgian anatomist-surgeon who was 
born in Kortrijk, Flanders, and practiced in Ypres, Paris, and 
Ghent, published an early notable work on the anatomy of 
the female organs of generation. The volume is in three parts 
with 11 engraved plates, six of which are folding; including 
the engraved frontispiece, numerous other engravings in the 
text of the second part, illustrated with three folding engraved 
plates. Published here with the first editions in French of his 
book on the deformed twins of Ghent, showing them from 
the front (Fig. 1) and the back (Fig. 2) illustrated with four 
plates, and of Fortunio Liceti’s (1577-1657) treatise on mon
sters (1634), with many remarkable engravings from the 
original copperplates.

In April, 1703, in the city of Ghent, twins were born 
united at the lower part of their bodies which created such a 
stir that Jan Palfyn, because of his great reputation as an 
anatomist, was selected to dissect them before the magis
trate, the directors of the college of medicine and the princi
pal practitioners. A month later another monster was born at 
Ghent, also dissected by him, in which were found an 
imperforate anus and vagina together with a double uterus. 
Palfyn was requested to make a report of his findings, which 
was published in Flemish in 1703 together with a treatise on 
the circulation of the blood in the fetus. In 1708 Palfyn pub
lished the present French edition. This time the two papers 
were issued with a work on the anatomy of the female 
organs of generation and a work on monsters, being Palfyn’s 
rendering into French of both Jan Swammerdam’s (1637— 
1680) Miraculum naturae (1672) and Geerhard Blaes’ 
[Blasius] (1626-1682) enlarged edition of Fortunio Licenti’s 
[Licetus] (1577-1657) remarkable work on monsters 
(1665).... This thick volume was meant to form a supple
ment to Francois Mauriceau’s (1637-1709) standard text
book on midwifery.

Palfijn invented the tire-tete [pull head] also called the 
mains de fer [hands of iron], two curved or spoon-shaped 
levers held in opposition, but unconnected, to assist in deliv

ering the fetal head. Perhaps because of their difficulty in 
manipulation, they failed to become used widely by either 
accoucheurs or midwives.

Later workers added an articulation or joint, but within a 
few years they were replaced by the obstetrical forceps. 
Although Palfijn exhibited these at a meeting in Paris, they 
first were illustrated by Lorenz Heister (1683-1758) in his 
“General System of Surgery” (Heister 1724). Palfijn is 
remembered in Ghent by the Palfijn Medical Museum and 
Jan Palfijn Hospital.
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Jacobus Denys [Denijs]

Verhandelingen over het ampt der vroed-meesters, en vroed- 
vrouwen: met aanmerkingen. derzelver Kunst raakende. 
Getrouwelyk ontdekkende, en leerende zeer noodige 
Handgreepen, om Baarende Vrouwen kort, en veilig te 
verlossen, daar de Kinders tegen-natuurlyk, en natuurlyk 
geleegen zyn ... . Te Leyden, Juriann Wishoff, 1733.

In this extensive Dutch midwifery with 40 chapters, Denys 
(1681-1741) used numerous case histories to illustrate theory 
and practice. The plates represent teratological fetuses—live 
in all, each of whose case history is given. Three of these (each 
of which is depicted in front and back views) have cephalic 
misdevelopment, one is hermaphroditic, while the last (the

only one depicted in its entirety) has several deformities. 
Denys was state obstetrician and lecturer in midwifery at 
Leyden. He also described on benign growth in the vagina.
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Fig. 1,2,7, & 8 showing showing front and back of two pairs of teratological fetuses from Denys [Denijs] 1733
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Philipp Adolph Boehmer [Boehmeri]

Observationum anatomicarum rariorum fasciculus notabi
lia circa uterum humanum continens cum figures ad vivum 
expessis. with Observationum anatomicarum rariorum fas
ciculus alter notabilia circa uterum humanum continens cum 
figures ad vivum expessis. 2 volumes. Halae Magdeburqicac, 
apud Gebauerum, Joannem Iustinum, 1752-1756.

Boehmer (1717-1789) the son of the well known juriscon
sult Justus Henning Boehmer (1664-1749), studied at 
Halle as a pupil of Friedrich Hoffmann (1660-1742), then 
practiced obstetrics at Strasbourg. Later, he obtained 
Johann Friedrich Cassebohm’s (1699-1743) chair at the 
University of Berlin, and became director of the Medical 
Academy.

The work is divided into seven observations treating vari
ous pathological aspects of the female genitalia, including 
ovarian and tubal conception, several tumors, and deformi
ties of the genital tract. The splendid title-page in red and 
black with a symbolic cartouche is by Gottfried August 
Griindler (1710-1775), who also executed the plates. Of 
interest is the description of a bi-corporal human monster 

depicted in a full-page engraving, while another is depicted 
on a composite plate.

Extrauterine pregnancy, whether in the Fallopian tube, 
ovary, or abdominal cavity, can be a disaster with death of 
the mother as well as that of the fetus. Plate II shows such a 
pregnancy in an impregnated ovary (i.e., an ovarian preg
nancy), with the fetus’ arm extended through a rupture in the 
ovarian surface. Plate III, Fig I illustrates the same impreg
nated left ovary (L) after dissection, exposing the fetus and 
placenta at about 16 weeks gestation, and the sac of which 
had ruptured. A stylus (C, C) passes from the uterine cervix 
to the opened uterine apex (A). The thickened uterine 
decidua (B) in the non-pregnant uterus is particularly strik
ing. The enlarged left Fallopian tube (I) and normal sized 
right Fallopian tube (E) also are shown. Fig II above illus
trates the posterior aspect of the non-pregnant uterus (V) 
with the ovary and tubes removed, and incised to show the 
delicate hypertrophic decidua (Z).
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Tab. II from Boehmer [Boehmeri] 1752-56
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Tab. Ill, Fig. I and II from Boehmer [Boehmeri] 1752-56



364 Teratology: Monsters and Prodigies

Michaele Vincenzo Giacinto Malacarne

De’ mostri umani de’ caratteri fondamentali su cui se ne 
potrebbe stabilire la classificazione e delle indicazioni che 
presentano nel parto. Modena, Memorie di Matematica e di 
Fisica della Societa Italiana delle scienze 9:49-84, 1802.

Malacarne (1744-1816), a leading anatomist and surgeon
obstetrician of the Universities of Torino and Padua, here 
describes a ‘mostri umani’ (human monster) he delivered 
near-term in Pavia in 1791 and preserved. Plate III illustrates 
the fetus with opened abdominal cavity (C, umbilical cord; 
D, liver; H, intestine; L, spleen...). A detailed description of 
the internal organs is given on pp. 58-59, and an explanation 
of the three plates (pp. 60-62) is presented in the text.

Malacarne, originally from Saluzzo in the Piedmont 
region of northwestern Italy, wrote at least one other work 
on fetal monsters with emphasis on their brains (Malacarne 
1807). He is particularly remembered for his contributions 
to the topographical anatomy of the brain and its compara
tive study. Malacarne described in detail the structure of the 
cerebellum, introducing the terms tonsil [goiter-like mass], 
pyramid [pointed or cone-shaped structure], lingula 
[tongue], and uvula [little grape] (1776). Details from his 
papers support his acceptance of the discoveries of Luigi 
Galvani (1737-1798) of “animal electricity” (Galvani 
1791), and his experimental contributions to the emerging 
science of electrophysiology in the understanding the role 
of electrical currents within the brain, and the nerves in 
muscle function. Malacarne considered topographical anat
omy of the various parts of the brain, and the association 
and linkage of the nerve tracks to associated regions and 
nuclei. He held that cerebral activity was directed by harmo
nious integration with the several brain centers. By studies 
of cerebral function in cases of brain injury, hydrocephalus, 
and cretinism, he derived a “hypoplastic” theory of cerebel
lar malformation as an origin of intellectual deficits (Cherici

2006). With his interest in mental functions and its limita
tions, Malacarne also wrote “On goiters and the stupidity 
which in some countries accompanies them” (1789). He 
concluded that a fatty swelling in the neck, identified by 
others as the thyroid gland, obstructed blood flow to the 
brain. In his pursuit of this concept, he invited surgeons in 
regions affected with a high incidence of goiter to send him 
the neck and head from corpses being autopsied, that showed 
evidence of cretinism (Costa 1989).
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Robert Hooper

The morbid anatomy of the human uterus and its append
ages; with illustrations of the most frequent and important 
organic diseases to which those viscera are subject. London, 
Printed for the author..., 1832.

Hooper (1773-1835), a graduate of St. Andrews Medical 
School in Scotland, and who practiced in London, had a 
special interest in pathological anatomy, performing more 
than 4000 autopsies over a 30 year period. In this volume. 
Hooper included 21 hand colored plates of the normal 
uterus, and that afflicted with abscess, chronic hematoma, 
polyps, the neoplasms carcinoma and sarcoma, and other 
conditions.

Plate XXI illustrates hydatid vesicles of the placenta 
associated with a hydatiform mole. Hydatid or hydatiform 
mole is an abnormal pregnancy resulting from a pathologic 
ovum, with proliferation of the epithelial covering of the 
chorionic villi and dissolution and cystic cavitation of the 
avascular stroma of the villi. This results in a mass of grape
like cysts. Hooper states that the drawing was made “.. .from 
a portion only of a large mass that filled an ordinary wash
hand basin, and which weighed nearly four pounds.” He 
continued, “It is seen to consist of an immense number of 
beautifully transparent bladders, filled with a water-like 
fluid of a yellowish or straw colour...it had very much the 
appearance of small grapes.... These vesicles are of various 
sizes; and very small ones are seen hanging from the sides of 
some of the larger.... They all hang from and are connected 
by, whitish opaque filaments formed by a firm albumin, 
apparently unorganized” (p. 67).

In his Case CLXXXVI, William Giffard is believed to 
have first described hydatidiform mole in Great Britain 
(Giffard 1734). Hooper also published volumes on the

pathology of the brain (Hooper 1826), and other organs, as 
well as a lexicon of medical terms (Hooper 1811).
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Willem Vrolik

Tabulae ad illustrandam embryogenesin hominis et mamma
lium tam naturalem quam abnormen. Amsterdam, 
G.M.P. Londonck, 1844-1849.

Vrolik (1801-1863), in his “Record of embryonic illustra
tions of man and mammals as much natural and abnormal,” 
presented 100 plates which depict human and animal malfor
mations. Illustrated in Plate 1 are Siamese twins joined at the 
abdomen.

Illustrated in Tabula LIII are a series of instances in 
human newborns of cyclopia [Greek, circle eye]. This devel
opmental anomaly is characterized by a single orbit, with the 
globe of the eye rudimentary, apparently normal, enlarged, 
or duplicated. The nose is either absent or present as a tubu
lar appendage, a proboscis [a tubular structure; pro+Greek, 
to feed or graze], located above the orbit. Based upon their 
morphology, Vrolik classified Cyclopes into five main types, 
and concluded that such anomalies were a consequence of 
defective development of the organs of vision and smell.

Vrolik’s father Gerardus (1775-1859) was professor of 
anatomy and physiology and also of theoretical and clinical 
obstetrics at the Athenaeum Illustre, the predecessor of the 
University of Amsterdam. There he collected anatomical 
specimens for what became the Museum Vrolikianum. The 
younger Vrolik studied medicine at the Athenaeum Illustre, 
completing his medical studies at the University of Utrecht 
(1823). After a decade of medical practice in Amsterdam, he 
was appointed Professor Extraordinary of Anatomy and 
Embryology at the University of Groningen. Here, he had the 
opportunity to study the anatomical “Cabinet” of the illustri
ous Peter [Petrus] Camper (1722-1789), which sparked his 
interest in teratology. Two years later (1831) he returned to 
Amsterdam as Professor of Anatomy, Physiology, Natural 
History, and Theoretical Surgery. Preceding his monumental 
Tabulae ad illustrandum embryogenesin..., he published 
several other important papers on cyclops and teratology 
(Vrolik 1834, 1840, 1842-1844). Following Vrolik, others 
have expanded or altered the classification system for cyclops 
(Baljet et al. 1991, Bock 1989, Duke-Elder 1963, Schwalbe 
and Joseph 1913). During his years in Amsterdam, he con
tinued to add numerous specimens to the Museum 
Vrolikianum, which still exists. In 1850, largely on the basis 
of the present work, he was awarded the prize of the Legacy 
of the Baron de Montyon of the French Academy of Sciences 
(Baljet 1984, Baljet and Oostra 1998; Baljet et al. 1991).
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Gabriel Madeleine Camille Dareste

Recherches sur la production artificielle des monstruo
sites, ou essais de teratologenie experimentale. Paris, 
Reinwald, 1877.

Congenital anomalies, or “monstrous births,” have attracted 
interest since earliest times. Ascribed by various cultures 
and times to the “will of god,” a sign of the mother’s 
unfilled desires during conception, maternal or paternal 
transgressions, or other causes, such anomalies have 
always captured people’s imagination. In the early nine
teenth century, Mary Wollstonecraft Shelley’s (nee 
Godwin) (1797-1851) Frankenstein (Shelley 1818) pre
sented a model of Promethean creative power. It was dur
ing this time that the father and son Etienne (1772-1844) 
and Isidor Geoffroy Saint Hilaire (1805-1861) (the latter 
who coined the term teratology) attempted to classify such 
deviations from normal on the basis of objective changes, 
rather than from possible etiologic causes (Geoffroy Saint 
Hilaire 1832-1837).

The embryologist Dareste (1822-1899) was the first who 
attempted to make teratology an experimental science. This 
became known as teratogenesis, the systematic production 
of anomalies in the laboratory. Acknowledging his debt to 
the father and son Etienne and Isidore Geoffroy Saint- 
Hilaire, as the first embryologists to study in a systematic 
manner the origin of anomalous births, Dareste attempted 
to discover in the study of such malformations the possibil
ity of evolutionary variability and innovation. He wrote that 
although observation allows knowledge of types, “... exper
imentation, thanks to its creative power, realizes all that is 
possible; it thus opens up unlimited prospects” (Dareste 
1877, p. 40). In his experiments, conducted chiefly in the 
eggs of the hen, Dareste used a variety of methods to pro
duce anomalies. These included shaking them on a machine 
(table a secousses), covering portions of the shell with var
nish and other impermeable substances, and varying the 
incubation temperature.

In Plate XV Dareste depicts several examples in the 
chick of double embryos (‘monstruosite double’) or 
“Siamese” twins. Figures 1 to 4 show embryos joined at the 
head, while Figs. 5, 6, and 7 illustrate those joined at the 
trunk. Plate III shows various abnormalities of vascular 
development of the chorioallantoic membrane (the chick’s 
equivalent of the mammalian placenta). The artist and the 
engraver for the sixteen plates were Jacquemin and 
Karmanski. respectively.

After receiving doctorates in both medicine (1847) and 
science (1851), Dareste worked as professor of zoology at 
the University of Lille, and devoted his career to the study of 
embryology and abnormal development. Beginning in 1872, 

he served as professor of ichthyology and herpetology at the 
Museum d’ Histoire Nature lie, Paris. Several years later he 
became director of the laboratory of teratology, which 
became attached to the Ecole des Hautes-Etudes. In 1877, 
the year in which this volume was published, the French 
Academie des Sciences awarded Dareste the Grand Prize in 
physiology for his research in experimental teratology.
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Additional Authors of Significance 
to Teratology

Cesare Taruffi

Storia della teratologia 8 vols. Bologna, Regia Tipographia, 
1881-1894.

In this extensive history and bibliography of teratology, 
Taruffi (1821-1902) described and referred to numerous rare 
specimens from otherwise unobtainable sources. The section 
on malformations of individual organs was never completed. 
In this multi-volume set, Taruffi dedicated himself to describ
ing the history of teratology, to developing a logical classifi
cation of congenital malformations, and to explaining the 
mechanisms of their development. Because of this focus, the 
volumes thus contained extensive tables and lists of cases, 
classifications, descriptions, and measurements. Volume 1 
for example contains chapters on Etiologia (etiology, Chap. 
V), Frequenza (frequency, Chap. 6), and Classificazione 
(classification, Chap. 7), but no illustrations. Although the 
volumes contained some illustrations, most were taken from 
other authors, and in only a few cases were taken from 
Taruffi’s own work.

Taruffi graduated from the University of Bologna, as a 
Bachelor in Surgery (1842) and Medicine (1844). For sev
eral years he served as an assistant to the surgeon Francesco 
Rizzoli (1809-1880). Taruffi took great interest in the Museo 

di Patologia [pathology museum], which had been founded 
in 1804 by Napoleon Bonaparte (1769-1821), whose troops 
earlier had destroyed the school of anatomy. Upon assuming 
the professorship of pathological anatomy and Director of 
the museum, Taruffi worked to reopen the “Cabinet” of ana
tomical, embryological, and teratological preparations in 
1863. The Institute of Pathology at Bologna, which includes 
the anatomical museum “Taruffi.” preserves the collections 
of Taruffi and others.
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Epilogue

For the historian of medicine or science, reproductive biolo
gist, obstetrician, pediatrician, midwife, or general reader, 
the question arises, what, if any, lessons may one learn from 
this display? To what extent can this survey of our extensive 
heritage, and especially this focus on illustrations, be of rel
evance to our twenty-first century world? Quite obviously, 
points of view will vary widely as to the value of the study of 
history. One could recite numerous anecdotes along this line. 
One that appeals is that of Philips the Good (1396-1467), 
Duke of Burgundy from 1419 until his death. It is said that he 
had such a reverence for history and its lessons, that every 
evening before he retired, he had one of his courtiers read to 
him for two hours from the great writers of the past (Calmette 
1962). Others have noted that ”... academic historians study 
the history of medicine to understand history better; [physi
cians and] practical historians study it to understand medi
cine better” (Ziporyn 1985, p. 2713).

It is our hope that this compilation will assist the reader in 
considering one small fragment of the wealth of scholarship 
from ages past. We also trust this survey will help to stimu
late wonder in the miracle, or interlocking series of miracles, 
of reproduction. From a purely statistical standpoint, the idea 
that following conception a healthy, vigorous, sentient 
human can be formed from a single egg and sperm, and can 
develop, be born, and go on to a life full of joy and riches, 
must be highly improbable. As is evident in viewing the 
images of this volume, we enjoy a rich heritage, not just in 
seeing works of the “great” men and women, but in addition, 
gaining appreciation of the intellect and insights of these 
workers in prior centuries. Clearly their minds were as good 
as, or better than, ours. Our wish is that, by contemplating 
the concepts and ideas the individual authors sought to con
vey, one will gain perspective on the continuity of medical 
thought. Also, as with fine art, music, and great literature, 
history is its own reward, enriching one’s life, giving insights 
into achievements of the past, and perhaps, without being too 
idealistic, giving stimulus to excel as those of old. Engaging 
in such an epistemological dialogue may help one to under

stand better the past on its own terms. Some have even made 
the analogy of history being a Rosetta Stone, to help illumi
nate the present in a unique manner.

Perhaps another ‘lesson’ from this history is appreciating 
the importance of change, and the idea of progress. Hopefully, 
appreciation of the contributions of the past is of value in our 
keeping an open and receptive mind. History helps us to bet
ter recognize and place in context chance or serendipitous 
observations that otherwise might pass unnoticed. It was dur
ing the late-nineteenth century that Charles Sanders Peirce 
(1839-1914) and William James (1842-1910) developed the 
philosophy of “Pragmatism,” the theory that the essence of a 
proposition or course of action lies in its observable conse
quences, and that its meaning derives from the sum of these. 
Also during this era, many rather startling advances were 
being made in microbiology and other areas of medical sci
ence that contributed to a greater understanding of the etiol
ogy of infections and other diseases. It was as a consequence 
of these advances that physicians such as William Osler 
(1849-1919) viewed the course and future of medicine to be 
onward and upward, with continued progress and enlighten
ment (Osler 1921)

In addition, an overview such as here presented, may help 
us to understand better the interrelations of society, culture, 
and medicine and the healing arts. Rather than events or per
sonalities per se, consideration of these works can stimulate 
us to seek to understand their motivations, and their place in 
society. It can enlarge one’s experience, and enrich one’s life. 
Beyond mastery of isolated facts, we may strive for imagina
tive interpretation. This is our most fervent hope.
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Afterword

Catherine Y. Spong*

It is remarkable that to date, such a book has not been pub
lished. We owe Drs. Lawrence D. Longo and Larry Reynolds 
much appreciation for taking on this herculean task in creat
ing not only a visually interesting and appealing book but 
also an incredibly informative one, detailing the progression 
over time of our understanding of the womb. In Wombs with 
a View we not only are treated to the artistic depiction, but 
also the background behind the illustrations, providing much 
needed context.

Although science, technology, and discovery document 
that major progress has been made and we are much further 
in our understanding of the gravid uterus, in fact I antici
pate that twenty years hence we will reflect and recognize 
how little in 2016 we actually understand the womb, espe
cially in the human. Adapting current and developing new 
technologies, as well as currently unimagined advances, 
will allow us to understand the inner workings, structure 
and function of the gravid uterus in real time. The Eunice 
Kennedy Shriver National Institute of Child Health and 
Human Development (NICHD) recently launched the 
Human Placenta Project with the specific goal to under
stand over the next decade placental structure and function 
in human gestation in real time. This project will lead us to 
insights for the fetus as well, including distinguishing nor
mal from abnormal, and to the possibility of interventions 
to improve outcome.

Given the critical role of the placenta and well-known evi
dence that placental dysfunction leads to pregnancy compli

cations, it is essential that this concept of real-time, 
noninvasive placental assessment in the human be actual
ized. Current techniques may be considered little advanced 
from the early illustrations depicted in this beautiful work, 
yet the opportunities for historic advances in viewing the 
womb and its contents are now imaginable. Imaging tech
nologies, biosensors, nanoparticles, chips, and assessment of 
circulating markers, among others will be utilized to assess 
structure and function in the womb. This should include real 
time assessment of the activation or suppression of genes, 
oxygenation status, vascular invasion, cellular pathways, and 
metabolism, including understanding the trajectory across 
gestation.

Just as was the case when the first authors and illustrators 
put pen to paper, understanding the “gravid uterus and its 
contents” has huge implications for health. By understanding 
the structure and function of the gravid womb we have the 
opportunity to optimize pregnancy outcome. This will lead 
to improved health for both the baby and the mother for the 
short and long term.

I am energized by the work of the past illustrated in these 
pages and am encouraged by our cadre of scientists who 
understand the importance of research in the diseases of 
pregnancy from which so many people suffer and who are 
diligently working to provide us new technologies and 
needed data. It is my hope that in a decade’s time we will 
need a second, and expanded, edition of Wombs with a View. 
I look forward to it!

'Acting Director. Eunice Kennedy Shriver National Institute of Child Health and Human Development. National Institutes of Health. Bethesda, 
MD. USA.
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Lawrence D. Longo • Lawrence P. Reynolds
Wombs with a View
Illustrations of the Gravid Uterus from the Renaissance through the Nineteenth Century

The volume provides an archive of some of the most beautiful illustrations ever made of the 
gravid uterus with fetus and placenta, which will serve future generations of investigators, 
educators, and students of reproduction. The approximately two hundred figures from over 
one hundred volumes included are from the late fifteenth through the nineteenth century.

For each author whose work is depicted in this volume, we have used the first edition or first 
illustrated edition. In the commentary, each volume and illustration is placed in its historical 
perspective, noting both the significance of that image, but also some background on the life 
and work of the author. For most of the works cited, there are additional references for the 
reader who may wish to explore these in greater depth. This volume is a unique collection 
not only of these historical images, but also their place in the development of scientific study.

Popular Science/ 
Medicine and Health

► springer.com

springer.com

