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Foreword

Once or twicein ageneration, abook ispublished
that seems destined to become a classic. This is
such a volume. It is a monumental achievement
of scholarship and research - clearly a labour of
love by the authors, whose interest in the history
of obstetrics and gynaecology is long and
illustrious. At the approach ofa new millennium,
Michael J. O’Dowd and Elliot E. Philipp have
compiled The History of Obstetrics and Gynaecology
to serve as an appropriate reference point: “.. .in
the last decade of this twentieth century, during
which more progress has been made in medicine
than in the whole of the previous thousand and
more years’.

The authors have produced a masterpiece.
The text is completely original and contains a
large number ofillustrations, many searched out
by the authors over many years. The narrative
engages and draws the reader along, page after
page. The work contains several special features -
in particular, adetailed chronological table at the
end of each section, and a large number of short
biographies in a separate section, at the end of
the book, ofindividuals who have made significant
contributions - physicians and non-physicians,
obstetricians and gynaecologists, aswell as leaders
in other fields. The extensive reference lists will
greatly benefit those many readers inspired by
this volume to further their study of medical
history.

This remarkable history book recounts the
events and changes - admittedly not always
improvements - that have taken place over many
centuries in society, changes in scientific
knowledge and the way it is communicated, in
technology, and in the lives and times of those
persons who have dedicated their efforts to the
health ofwomen and their progeny. Ofparticular
interest are those developments in seemingly
unrelated fields that were vital to advances in
gynaecology and obstetrics. This multi-faceted
approach, which considers a topic not only in the
appropriate biographies, but also in narratives,
chronological tables, and reviews of related

subjects and technologies, provides a far richer
and more comprehensive treatment than would
be possible if the authors had written from a
century by century perspective.

In some 700 pages, the authors achieve the
seemingly impossible - an account of history that
is both meticulous and fascinating. Every aspect
of obstetrics and gynaecology is here: prehistory
and the early communications in writing; the
discovery of the Rosetta Stone, which allowed
modern scholars to decipher the mysteries of
ancient Egyptian medicine; the earliest
contraceptive practices and those only now being
developed; the achievements of the Middle Ages,
the Renaissance, and of more recent centuries, in
Europe and Asia and the Americas. The authors
have also included discussions ofthe contributions
of such American pioneers as Oliver Wendell
Holmes, Kermit Edward Krantz, Ephraim
McDowell, Ralph Hayward Pomeroy, Isidor
Clinton Rubin, and James Marion Sims because
their work had widespread international
implications.

Atatime when major universities are removing
to remote locations all scientific journals
published before 1975 and authors are instructed
to cite only articles published within the past 20
years, and when medical information is captured
in the media in sound bites of 15 or 30 seconds’
duration, this book is an indispensable addition,
not only to every medical library throughout the
world, but to the personal collections of books
read again and again over many years by
physicians, graduating medical students - indeed
by anyone who is interested in the history of
obstetrics and gynaecology.

J.J. Sciarra, Ml), PhD

President of the Internatio?ial Federation

of Gynecology and Obstetrics

and

ThomasJ. Watkins Professor and Chairman
Department of Obstetrics and Gynecology,
Northwestern University Medical School,
Chicago, Illinois, USA
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Introduction

Itisappropriate in the lastdecade ofthis twentieth
century, during which more progress has been
made in medicine than in the whole ofthe previous
thousand and more years, to review the history of
the important specialty of obstetrics and
gynaecology. Its edifice has been built on
foundations laid by the great discoverers of the
pastworking within our subject, and bywonderful
polymaths, such as William Harvey who wrote
with great originality about the human organs of
generation after he had discovered and described
the circulation of the blood.

Recently, many advances in obstetrics and
gynaecology have resulted mainly because of
discoveries by scientistsworking in totally different
fields, which may have been only indirectly or
even not at all related to the specialty. To give
examples: the artofimaging the uterus and pelvis
has been based on the discovery of X-rays by
Roentgen, towhich more recently has been added
the use of ultrasonic machines that have been
developed from apparatus invented to detect the
presence of submerged submarines on the sea
bed, and flaws in steel beams. Magnetic resonance
imaging was initially used in medicine for the
detection of lesions in the brain, and only later in
the lower abdomen and pelvis.

In the 1990s no gynaecologistin the developed
world can work without using the special skills
and machinery ofcolleaguesworking in pathology,
anaesthetics, imaging and in radiotherapy. The
story of how the subjects developed side by side
and ofhow gynaecologists came to use the various
new tools is described in this book.

There have, of course, been previous histories
of our own subject; and we have not hesitated to
refer to them and especially to Fasbender’s History
of Obstetrics and Ricci’s monumental works on
gynaecological surgery. Harvey Graham’s Eternal
Eve written for a broader public is a splendid
history, and in the first edition had many good
references. There are also Harold Speert’s and
other outstanding gynaecological history books.
Sherwin B. Nuland has added a splendid set of
biographies of medical heroes.

We have told ourselves occasionally that we
are plagiarizing aswe refer to the books mentioned
and to other works; but there is no other way of
writing history except for ‘inventing it’! We are
only too aware that some previously written
histories are mythical inventions and may be
completely untrue, such as the claim thatJohn
Hunter inoculated himself with syphilis and
gonorrhoea, repeated so often in the history books
but now proved by careful examination of his
notebooks to be acomplete forgery (Woolf, 1986).
Michael Holroyd a most eminent modern
biographer recently said that history will look
totally different in 50 years time, but that he
hopes his books will still be useful as references.
We hope ours will too.

The planning and structure was shared by us
with the inspired encouragement of Mr David
Bloomer, our publisher. His company has already
published a series on the history of medical
specialties.

We have tended to keep the narrative in each
chapter alittle short, butwe add a ‘chronology’to
some, as well as a large list of references for the
most modern elements.

The last section of the book is devoted to short
biographies of outstanding masters from all of
whose works in obstetrics and gynaecology and in
other medical subjects new developments in ours
have occurred. Such a man is Lord Lister, who is
remembered because his discoveries, together with
those of Pasteur, indirectly made possible much
modern gynaecological surgery as well as
improvements in obstetrics.

A few maps show how the knowledge of the art
spread initially in the Eastern Mediterranean
countries and then, in the sixteenth to nineteenth
centuries, world-wide by travel. Now information
is relayed instantaneously to all countries of the
world. Yet, for all this, mortality in childbirth
remains catastrophically high in the so-called
‘developing’ countries because of their weak
economies and because of national catastrophes
aswell asman-made warswhich make itimpossible
for them to acquire the new, mostly expensive,



technologies which have so markedly lowered
mortality from childbirth and operations in the
developed world. Itwould be wrong by describing
great changes to be insensitive to the restrictions
placed for the major partofthe world’spopulation
on acquiring the benefits of these changes.

We think that this book can be used in many
different ways; as awork ofreference by referring
to the index, and by reading the appropriate
biographies which should give an impression of
the charactersand accomplishments of the various
men and women who have made discoveries in
obstetrics and gynaecology. For example, if
knowledge issoughtaboutthe subjectof‘extended
hysterectomy’ reference to the index will show
the pages in which there is a main essay on this
subject. This happens to be in the section on the
development of surgery. Hysterectomy is also
touched on in the Narrative chapter. In the main
essay the name of Ernst Wertheim features as the
chief exponent of the operation in its early
development. His life is described in the
Biographies chapter. Butthe prospects for success
in the operation improved greatly, as mentioned
in the text, because of the advent of safe blood
transfusions, asepsis, antisepsis and antibiotics.
The subject of blood transfusion appears in a
separate chapter on the blood and in the
biography of Landsteiner, the discoverer of the
blood groups. Information about asepsis can be
found in the Narrative chapter and in the section
dealing with the control ofsepsiswhere the names
ofLister, Pasteur, Fleming and Colebrook, appear.
Details of these masters’work will also be found in
the Biographies chapter under their names.

This form of construction makes it possible to
give detailed information about how the extended
hysterectomy operation developed and how
difficulties and dangers were overcome without
making the main essay very long, or duplicating
information in different parts of the book. If the
book were written era by era it would not be
possible to trace so effectively the development of
a subject. The book therefore does not give a
century by century overview of all the advances
occurring in, say, the eighteenth century, although

what was happening in the eighteenth century is
sketched out in the Narrative chapter.
Furthermore, if the chronological tables to be
found at the end of most chapters are referred to,
a further idea aboutwhat was happening century
by century can be obtained.

The Narrative chapter is written mainly to
provide an overview ofwhathappened in different
eras. Much that has been described at length in
the main body ofthe book ismentioned briefly in
the Narrative; but when something like the fight
againstsepsis isdescribed, that description can be
found at length in the Narrative and in the
Biographies. We have tried to make the work as
authentic as history can be and to cover most of
the obstetric and gynaecological changes made
since the earliest times.
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Narrative —historical overview

A man who has been concerned in a
transaction will not write it fairly; and a
man who has not cannot. But not
withstanding all this uncertainty, history is
not the less necessary to be known . ..
Letters written by Earl Chesterfield to his son.
Letter CXLIX, 26 April 1748

INTRODUCTION

The purpose of this history book is to record the
changes that have taken place in obstetrics and
gynaecology over many centuries. The keyword is
‘changes’,not ‘progress’because thatword implies
betterment and itis questionable whether all the
changes that have occurred are beneficial. Also,
saving lives by preventing or curing diseases, can
eventually lead to overpopulation and starvation.

Changes in society are reflected in changes in
obstetrics and gynaecology and are influenced by
many features in scientific discovery and reasoning
occurring at the time those changes are made.
Such a time for instance was the industrial
revolution which altered all aspects of life,
including medicine. The study of history soon
reveals that nearly all medical endeavours are
accompanied by struggles - like those against the
unknown, such as the agents that cause sepsis, or
those struggles between feminists and their
opponents, or perceived opponents, for
domination in maternity care. This particular
struggle was a direct result of the increasing
mechanization in the seventeenth and eighteenth
centuries; that mechanization itselfbeing a male-
dominated movement. Struggles do not have to
be bitter, but some in our subject have been and
that lends interest to this history.

COMMUNICATION

‘In the beginning was the word’ says the Gospel of
St.John 1:1. The ability to communicate in writing
was the first great change leading to the spread of

knowledge, to the wide interchange of ideas and
to the communication of new discoveries. The
early teaching of obstetrics and gynaecology was
written in hieroglyphics which were followed by
the earliest form of the alphabet - the North
Semitic alphabet - which, according to most
evidence, originated in the lands on the eastern
shores of the Mediterranean. It is not absolutely
certain whether hieroglyphics were the
forerunners of the alphabet, but it is certain that
the firstwritings on clay tabletswere in a cuneiform
alphabet and later writings were on papyri, then
on parchment and, much later, on paper.

Handwriting was followed by printing. The
earliest forms of printing originated in China in
the second century. Awood block was inked with
a paint brush, a sheet of paper was spread on it
and its back rubbed with abrush. The firstmovable
type seems to have been thoughtout by a Chinese
alchemist in the eleventh century. By the
fourteenth centuiy in Chinasome form ofprinting
seems to have been well established (Duhalde,
1763). Paper also originated in China and the
secret of how to produce itwas transmitted by the
Chinese to the Arabs, who not only lived and
worked in the eastern Mediterranean countries
but also in Spain which they dominated during
the thirteenth century. Slowly the process moved
to western Europe where Gutenberg probably
invented typographic printing and also the
printing press in the middle of the fifteenth
century, probably about AD 1450.

Old Egyptian stone and clayware, early
manuscripts and, from the fifteenth century
onwards, the printed word in books and articles,
and still more recently recordings on film, sound
and videotapes, have therefore formed the bricks
from which the edifice of history is made. Writing
has also fomented struggles between different
and highly important schools of thought. To give
an example: the followers of Galen (c.ADI131-201)
(q.v.), whose writing was thought to be almost
holy script, battled against those who first
appreciated the remarkable changes brought
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about by Vesalius (1514-1564) (g.v.), who
inaugurated scientific dissection of the human
body in the sixteenth century.

The great founding teachers of our subject,
Hippocrates and Galen, spread the word by
personal travel, although theirjourneys were far
more limited than any undertaken after the
fifteenth century, when travellers discovered new
continents.

TOOLS OF THE TRADE

Men have designed tools for every trade since
prehistoric times. Most notable for our subject
have been tools of iron to make operating
instruments, specula and obstetric forceps, and in
the twentieth century monitoring and imaging
instruments. Mauriceau (1637-1709) (q.v.)
initiated operative obstetrics and with it the decline
of the birthing stools. Some changes came about
with dramadc suddenness overjust a few decades.
These included the discovery of the microscope
and the ability to use it to identify organisms that
could not be seen with the naked eye. Slowly
developing discoveries have been those leading
to birth control in all its various forms from, in

ancient Egypt, plugs made of grass to be putinto
the vagina, leading to those ofsponge and rubber
and finally in the late twentieth century, to the
synthetic hormones used in the contraceptive pill.

General anaesthesia was developed to make
major operations, such as amputation, painless,
butwas quickly applied to midwifery and some of
the new volatile substances were used first by
obstetricians such as James Young Simpson of
Edinburgh (g.v.).Knowledge of molecular biology
isthe latestgreat ‘change’and it can be applied to
another recent change, namely the spin offfrom
in vitro fertilization techniques. This chapter
records in outline the story of the changes as a
whole, and the restofthe book records the changes
in specific subjects.

PREHISTORY

The development of obstetrics and gynaecology
possibly started in the Indus valley where
civilization was flourishing 5 millennia ago
(Thomas, 1964). A map illustrating how the
knowledge of medicine spread from the Indus
Valley, west to the Middle East and eastwards
across India, isshown in Figure 1. Thiswas followed

Figure 1 A map showing how the knowledge of medicine spread from the Indus Valley, west to the

Middle East and eastwards across India



about 1500 years later by the Maurian Empire
named after Chan Dragupta Mauria. From his
name were derived the names of the island of
Mauritius and the country in the most north-
western part of Africa, Mauritania; butnotagreat
deal is known about medicine in the Maurian
Empire.

Even though obstetrics may have started in the
Indusvalley, Aurignacian art, which isrepresented
by paintings of animals and by statues and is the
earliest phase of Paleolithic art, was carried outin
Europe between south-west Russia and Spain and
depicted drawings and statues of interest to
gynaecology (Speert, 1973). Art and obstetrics
and gynaecology have always been linked from
the days ofthose who drew the earliestillustrations
depicting pregnantwomen and fertility goddesses
to those who today design videographics and
computer diagrams.

The most famous of all female statues of
antiquity is the Venus of Willendorf. Itis one of
the earliest statuettes of the female figure. It was
found in the loess of the middle Aurignacian
period which was about 22 000-24 000 BC. A loess
is a light-coloured, fine-grained accumulation of
clay and silt particles deposited by the wind. These
findings were made in 1908 in western Europe,
not in the Middle or Far East. The “Venus of
Willendorf is thought to have been a fertility
figure and isnow in the Natural History Museum
in Vienna (Lyons and Petrucelli, 1987).

Paintings are the earliest form of wall
decoration in the caves which were inhabited by
peoples in antiquity. There is a picture on a cave
wall in Spain of a pregnant woman carrying a
fetus in her abdomen, and of a baby emerging
from the womb at birth. There is similarly a chalk
figure of a female from the Neolithic Bronze Age
about 2000 Bcwhich was found in a pit at the flint-
mining site of Grimes Graves in Norfolk, England.
This figure is now in the British Museum.

Figures of women giving birth are extremely
old. There isaseated female figure (c. 6500-5700
BC) found in excavations of Catal Huyak in central
Turkey. The figure is thought to be that of a
fertility goddess giving birth in a sitting position,
with the baby between her legs.

Jacquesvon Siebold, oraccording to the French
de Siebold, pointed out that the origins of
obstetrics differ from those of medicine because
obstetrics deals with normal states of affairs,
whereas medicine deals with abnormality.
Obstetrics isas old ashumanity but thatisnot true
of medicine. In old texts there is no mention of
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male obstetricians although there are references
to midwives. In ancient mythology the goddesses
were presentatdeliveries, butnotthe gods. There
wasaproblem in the harems ofthe ancient Middle
East because most of the women in them were
young and as itwas important to have old women
to help with the deliveries, particularly ifsomething
was going wrong, they had to recruit these women
from outside. No matter how bad things were, no
man was ever called.

Although it is almost certain that there were
inhabitants long ago in the Americas, and
particularly in the south, the centre of all so-
called civilized existence was in the Mediterranean
basin and particularly the eastern Mediterranean
countries. There was already amap showing some
of the world 500 years BC. Europe was somewhat
amorphous although the coastline of Italy had
been charted. Libyaoccupied mostofthe southern
shore of the Mediterranean. The Atlantic coasts
of Europe had however, not been explored until
the fourth century BC . Since it was possible to
travel overland from the Mediterranean to India,
intrepid voyagers knew the 1800-mile Indus River
- one of the longestin the world - which rises in
Tibet, flows through the Karakoram range across
the Kashmirborder into Pakistan, and ends in the
Arabian sea. It was in the valley of this great river
that the art of obstetrics seems to have started.
The Indus had been explored by the officers of
Darius I, King ofPersia (550-486 BC) in about 510
BC.Roman power was fed by some of the luxuries
of the Indus valley but from the second century
onwards its influence was gradually taken over by
that ofthe Abyssinians and Arabs, who dominated
science and the eastern sea routes.

In Abyssinia women were delivered kneeling
and in Kamschatka (in the north-eastofthe former
SovietUnion) not only delivered kneeling, butin
the presence of all the inhabitants of the village
(Ludolf, 1681). We may infer what went on 2000
years ago from the behaviour of so-called
‘primitive’ tribes today; we know that in some
primitive places, when awoman was going to have
a baby they built a small hut for her so that she
could stay modestly concealed from view. No man
was present but the woman’s mother or other
female relative was. A male was allowed by some
communities to cut the cord with a stone and
then to tie a knot in the cord. That particularly
happened in Sandwich Island, in the New
Hebrides (now called Etate).

The writings of G.H. de Langsdorff, published
in Frankfurt in 1812, describe how a cloth was
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placed on the ground and another one on the
woman who was in labour. Once the parturient
was delivered her husband came to cut the cord.
The husband sdll does this in Brazil, where they
use the shell ofa shellfish to cut the cord. Thiswas
also done until recently in Kamschatka in the
Khabarovsk territory in the extreme north-east of
the former Soviet state, avery mountainous district.

ANTIQUITY
Egypt (6000-1200 BC)

We have chosen to concentrate in some detail on
the role of gynaecology in Egypt because of
information gained from the discoveries ofancient
papyri by German and English explorers.Joachim
translated the Ebers Papyrus (Figure 2), named
after George Maurice Ebers, a German
egyptologist who obtained the papyrus during a
stay in Egypt in the winter 1872-1873 from a
citizen of Luxor (Ebers, 1875). It contains,
amongstitsother medical compendia, treatments
for various gynaecological matters. These include
prolapse of the uterus, the preparation ofvarious
lotions, honey, petroleum and so on and the use
of the fumes of wax and hot charcoal to help a
prolapse go back!

On page 171 ofjoachim’s German translation
(1890) are instructions on how to carry out an
abortion, on page 173 the beginning of a remedy
to prevent both breasts from shrinking, on page
174 a remedy against corrosion of the vulva, and
on page 175 aremedy to prevent disease starting
in the labia and against shooting pains in the
vulva. On page 176 is a remedy to cool the vulva
and uterus and to disperse inflammation of these
parts. This consisted of a diet of palm fruit and
cypress blended with oil and was probably an
astringentremedy. Atthattime peppermintwater
was already being used forvaginal douching. There
were remedies for pruritus, and there is a phrase
in the book (on page 173) which makes it appear
as though the ancient Egyptians knew of the
existence of the ovaries, possibly from the rites
preceding the embalming process and from
vaginal examinations. They almost certainly knew
the difference between the vulva, the vagina and
the uterus and made pessaries from lint
impregnated with various drugs which were rolled
into arod-shaped body and applied to the vagina.

In most Moslem countries and in ancient Egypt
before the advent of Islam women were attended
only by women and men were excluded from
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Figure 2 The Ebers Papyrus. Dated from circa 1550 BC
this contains the first known reference to the use ofa
spermicidal chemical. Reproduced with kind
permission from the International Planned Parenthood
Federation (IPPF)

places where women were labouring. This is still
so in many Middle-Eastern and eastern areas of
the world. Women squatted either on the ground
oron bricks to deliver. There has been areturn to
the squatting position in the second half of the
twentieth century. (In fact, deliverywith the patient
lying on her back may only have come into fashion
in the era of Louis XIVwho is said to have wanted
to look at one of his mistresses giving birth.)
Labour stimulants were used and these are
recorded in the Ebers Papyrus. They consisted of
salt, onions, oil, mint, incense, wine and even
ground-up scarabs and tortoise shells. Once the
child was born attention was paid to the way it
gave its first cry and this was supposed to be
prognostic of its future health. The cord was cut
only after the midwife had washed the baby,
according to the Westcar Papyrus. If the mother
could not breast-feed then a ‘wet-nurse’, whose
breasts would continue to lactate after she had
finished suckling her own child providing that a



new baby was placed on them, was engaged. In
Thailand today women breast-feed squatting on
the floor or on their bedswith the babies supported
by being held on or over their thighs. This seems
to have been the state of affairs in ancient Egypt,
too. (Breast-feeding, issull almost universal in the
Far East except in those places where the baby
food formula manufacturers have invaded.) In
the Egyptian Middle Kingdom ivorywand amulets
carried representations of Thoeris, a goddess
shown as a pregnant female hippopotamus
standing on its hind legs. This deity was at all
periods much revered by all levels ofsociety as the
protectress ofwomen in childbirth. (The Middle
Kingdom covered the eleventh and twelfth
dynasties, about2050-1750 BC.) There was another
domestic god, Bes, a dwarf-deity with leonine
features, protector against snakes and various
terrors and helperofwomen in childbirth. Heqet,
a frog goddess of Antinopolis where she was
associated with Khnum (a ram-headed god of
elephantine appearance), was also a helper of
women in childbirth.

In the Old and Middle Kingdoms there existed
crude female figures ofbound captives, the most
likely purpose of which was for use in magical
practices designed to secure fertility, safe child
delivery and power over personal enemies and
malignant forces. The god Bes is represented as
an oil lamp with twowickholders on a stand with a
central opening for filling with oil and a nozzle
with a hole for a wick of twisted flax or papyrus.
There were also predynastic potterieswith painted
designs carrying representations ofalarge female
figure which has similarly been identified as a
fertility goddess.

Pregnancywas diagnosed by awoman urinating
overamixture ofwheatand barley seeds combined
with dates and sand. If the grains sprouted the
woman was sure to give birth! Ifonly wheat then a
boywould be born. If only barley, then a girl. The
hormones in the urine could possibly have made
a difference.

Mesopotamia (4000-331 BC)

The practice of medicine in Mesopotamia began
either simultaneously with that in Egypt or soon
thereafter. The history ofthe area iscomplex and
is divided into the various eras of Sumerian,
Semitic, Babylonian, Assyrian, Chaldean and
Persian. The code ofHammurabi (c.1700 BC), the
famous ruler of the old Babylonian Dynasty, was
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one of the first codes to regulate the practice of
medicine. Itisprobable that the ancient Hebrews
inherited many of their beliefs and codes,
especially in medicine, from the old
Mesopotamian cultures. The old Hebrew codes,
many ofwhich are still observed by orthodoxjews
today, concerned among other things the
frequency and timing of sexual intercourse (mid-
cycle after about 12 days of abstinence) and the
avoidance of intercourse after childbirth (longer
after delivering a girl than after delivering a boy).

India (1500 Bc - AD 500)

The enlightened one, Buddha - the Prince
Gautama Siddhartha born ¢.563 BC and brought
up as a Hindu - started his own ‘religion and
philosophy’which greatly altered and raised the
status of women. Buddhism dominated religious
worship in India from the time of Asoka until
about the eighth century AD and it still has an
enormous influence. Buddhism stood for the
individual rights of women and secular
conceptions of marriage. It checked the spread of
purdah which led to seclusion offemales, and was
most beneficial as compared to Braminism by
giving far greater attention to women. Itgradually
declined from the fifth to the sixth century AD
onwards, but in his time, Buddha, was a great
liberating influence.

The Buddha did not consider marriage as an
inviable sacrament. He married Yasodhara and
gave her his own ring, but he also gave presents to
a very large number of other ladies. He and
Yasodhara were probably both 16 years old when
they married, but he left her and their son after
some time to retreat and lead an ascetic life while
he did his thinking and philosophizing. There is
good reason to believe that before his death, at
the age of 80, he consorted with the famous
courtesan A. M. Ambapala. Courtesans in ancient
India held a very high position and the Indian
race had most sophisticated ideas about sexual
activity, the rights ofwomen and the maintenance
of their health. When women were highly
esteemed their physical health was treated asbeing
as important as that of men.

Greece and Rome (500 Bc - AD 500)

Our knowledge of pre-Hippocratic Greece
depends on the findings of those archaeologists
who excavated in Troy and Crete. The excavations
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carried out by Sir Arthur Evans (1851-1941),
especially those of the ruins of Knossos in Crete,
uncovered evidence of a sophisdcated Bronze
Age civilization which he called Minoan. Among
the artefacts which he dug up and which are on
exhibition on Knossos are 3000 clay tablets
inscribed with a form of Minoan writing, the linear
B script. Although this has been very difficult to
decipher there are illustrations in the museum
which show that the Minoans certainly knew the
results of sexual congress and there are hints at
their use of birth stools. Crete is probably the
starting point of European civilization because it
isone of the places, asis Turkey, where East meets
West.

Greek medicine was dominated first by the
Greek gods such asApollo, Diana, Mercury and so
on, and then by the writings of the great
Hippocrates (q.v.). Asclepius (g.v.) has been
enormously importantin the culture of medicine.
It is possible to see that if obstetrics and
gynaecology started near India, their practice
gradually moved westward so that it reached the
Greek islands and then mainland Greece before
arriving in Italy, and then specifically in Rome. In
the main textand also in the Biographies section
we discuss the work of some of the important
Greek and Roman doctors but it is worth
mentioning the great Soranus of Ephesus, a
prolific writer of some 20 important works.
Ephesus is, appropriately, a city in Asia Minor and
so east of Greece, and west of India. Soranus
studied in Alexandria, the great coastal city in the
north ofEgyptand eventuallywentto Rome where
he practised medicine in the reigns of Trajan
(98-117) and Hadrian (117-138). He died at
about the time Galen (g.v.) was born (Temkin,
1956).

Soranus, whom Temkin said was one of most
learned, critical and lucid authors of antiquity,
wrote his Gynaecologyin Greek. He also wrote about
bandages, fractures and surgery but most
important was his biographical Life ofHippocrates.
Soranus’s gynecology was paraphrased in part by
Muscio (or Mustio) around AD 300-500. Muscio
wrote mainly from the shorter catechism which
Soranus had written for midwives and Muscio’s
translation or adaptation was used by Rosslin (g.v.)
in his famous Rosegarden book of 1513. Soranus
mentioned a Greek author Moschion who
formulated prescriptions for gynaecological
treatment. He isnot to be confused with Muscio.

The various illustrated positions of the fetus in
Temkin’s edition of Soranus’s Gynaecology, may

have been added after Soranus’soriginal text had
been written; but Soranus knew that the fetus
could take up various positions in the uterus and
described them. It seems likely that Paulus
Aeginetta also taught that feet presentation could
be natural. Soranus described the qualities needed
by agood midwife: she had to have agood memory,
love her work, be respectable, be sound of limb,
robust and ‘endowed with long slim fingers and
short nails to be able to touch a deep-lying
inflammation without causing too much pain’.

Soranus when speaking about the attitude of
midwives said ‘she will not change her methods
when the symptoms change, but will give her
advice in accordance with the course of the
disease’. He usually advised bland treatment
especially during the initial stage or attack of the
disease (epitasis), but he advocated ‘cyclic
treatment’ consisting first of a ‘restorative
treatment’ to build up the patient’sstrength, and
then of a ‘metasyncritic treatment’ in which diet
was carefully directed to include acrid and pungent
substances and local treatment was with cupping,
with orwithoutscarification or metasyncritic drugs.
Vomiting may have been provoked by inserting
the fingers far into the mouth, and infusions
prepared with honey, wine and vinegar were also
given.

Soranus was not a great believer in dissection
saying ‘and since dissection, although useless, is
nevertheless studied for the sake of profound
learning, we shall also teach what has been
discovered by it’. He went on to write that he
would not be believed that dissection was useless
unless he showed thathe knew all aboutit. Soranus
gave one of the earliest full descriptions of the
uterus, with its narrow neck, and with a ‘didymus
on each corner.

It may be that Soranus’srejection of dissection
because it was useless, helped to perpetuate
Galen’sanatomywhich was based on the dissection
of lower animals, particularly the Barbary apes
found in North Africa. Galen had done quite
extensive dissection on lower animals but his
greatest fault was to imagine that what he found
in these non-primates could apply to the anatomy
of the human female. It may be that Soranus’s
views on dissection which upheld Galen held
obstetrics and gynaecology back until the time of
Vesalius.

Soranus’s writings were translated into Latin
by Caelius Aurelianus in the fifth or sixth century.
Caelius Aurelianus should not be confused with
Aurelius Cornelius Celsus, the compiler of



scientific and medical knowledge who lived in the
reign of Tiberius Caesar (Garrison,1921).
Manuscripts of antiquity were written for the lay-
person aswell as for professionals, unlike present
day books. Most of course were written by
physicians, but Celsus was a lay-man of the noble
family of Cornelii (Morton, 1983).

Galen’sauthority predominated in Alexandria
from the fourth century onwards, and by the sixth
century had reached the dominating position
whichitheld foranother thousand years. Soranus’s
teachings were reasonably dominant until then,
and were also accepted by a large number of
people for quite a long time afterwards. He had
written notonly a description ofthe female genital
organs, but also a discussion on fertilization and
embryology quoted in Oribasius’s medical
encyclopaedia 200 years later. In talking about
midwives, Soranus demanded that ‘she should be
free from superstition’: He wrote abouta ‘natural
sympathy’ between the uterus and the breasts in
his Book 1 page 15. Galen and Soranus were
preceded by Celsus who lived from 25 BC to AD 50
in the reigns of Augustus and Tiberius and who
had made observations on the anatomy of the
uterus and had described some gynaecological
operations. Pliny (AD 23-79), who lived soon after
Celsus, described various therapeutic agents in
the treatment of diseases of women, and he was
followed by two other teachers, Aylen born in
AD 170 and Oribasius (AD 325-403). The latter
compiled a vast encyclopaedia of 70 volumes,
some of which concerned gynaecology.

Galen who had been born in 131 in Pergamum,
a city in Mysia, now part of Turkey, was influenced
by the fact that his birthplace was a shrine of the
healing god Asclepius towhich many distinguished
persons from the Roman empire came for cures,
and by the teaching in the city’s medical school at
which Galen firststudied, before moving to Smyrna
(Ismir today), then Corinth in Greece and
Alexandria in Egypt. Inevitably he travelled to
Rome returning 5 years later to Pergamum.

The Bible

The Hebrew Bible in Leviticus 15:2 described a
discharge that was probably gonorrhoeal in men.
The same chapter, verse 9 dealswith menstruation;
and verse 33 seems to hint at the sexual
transmission ofdischarges (Siebold, 1891; Stewart-
McKay, 1901).

The rnshnt was a type of confinement chair
made of brick and there were also birthing stools
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recorded in the Old Testament. These were made
of wood and were sometimes highly decorated.
The front of the seat was hollowed out into a
semicircle and two upright wooden rods were
affixed to each corner of the front so the women
could grasp them when pushing in the second
stage of labour. Itisrecorded that there was often
a midwife in front as well as behind the mother,
the role of the one behind being to support her.

Siebold in his history quotes Rachel’s delivery
in Genesis 35:17-18, to show that she had a difficult
delivery; and in fact itmustindeed have been very
difficult because she died after Benjamin had
been born, and she was apparently on her own
when she was delivering him. She had a long
labour but according to some authorities quoted
by Siebold she was already around 50 years of age,
and she had of course long been infertile.

In Genesis 38: 27-30 when Thamar was
delivering, the first twin put outits hand and the
midwife tied a red thread on its wrist, but then it
went back in and his brother came out! This story
shows according to Siebold, that spontaneous
version could occur. The reason why the midwife
putthe thread around the firstchild’shand was to
giveitprecedence for legal purposes. The midwife
was very surprised by the outcome and the mother
was very badly torn!

The Hebrew Texts

In antiquity Rabbis were teaching the Talmud
which was studied intensively. It consisted of the
Mishna and its lengthy commentary the Gemara,
slowlycompiled over several centuries in Palestine
and Babylonia. In the university centres there,
thousands of students studied in the Academies
and often moved from one to another and even
from country to country. The Talmud deals with
many medical matters. It is diverse and
complicated and itrequired new Rabbis to codify
the laws contained in it. These laws contain among
other matters much about menstruation, religious
purification, discharges from the penis and the
vagina, laws appertaining to childbirth and divorce
as well as to fertility and infertility. One of the
great commentators who codified the Talmud
was Maimonides (1135-1204) (qg.v.). The Jewish
philosophers were much influenced by Greek
philosophical concepts, particularly by the writings
of Plato and Aristotle.

In 1896-1897 100 000 fragments ofdocuments
relevant to medieval history were discovered in
the Genizah of the old Ben Ezra Synagogue of
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Old Cairo. A Genizah is a room in a synagogue
into which material that should not be destroyed
because itcontains the name of God or areference
to him, is stored. The discovery of the Cairo
Genizah was made by two very learned Scottish
Presbyterian ladies from Ayrshire, a Mrs Lewis
and a Miss Gibson who had some knowledge of
Hebrew. They obtained a rare fragment of a
Hebrew manuscriptwhich was identified by Rabbi
Dr Solomon Schechter, Professor in Rabbinics at
Cambridge University, as a part o f ‘Ecclesiasticus’
abook ofthe Apocrypha. Dr Charles Taylor, Master
of St John’s College, Cambridge, helped Dr
Schechter to bring all the contents ofthe Genizah
to Cambridge where they are now being studied
in the Cambridge University library. Among these
are some fragments related to excessive uterine
bleeding and its treatment (T-Sar 43/21), to the
early diagnosis of pregnancy (T-Sn 90/36) and
for inducing abordon (T-Sar 45/30). (T-S stands
for Taylor-Schechter the names under which the
fragments are classified) (Price and Wigham
Price,1964).

THE DARKAND MIDDLE AGES (ap 500-1450)

It does seem as though there were real ‘Dark
Ages’ from the years AD 400 to AD 1000. It seems
extraordinary that after the burgeoning of art,
culture and medicine in the Middle East and in
the countries under the influence of Greece and
Rome everything should have come to a standstill
for alengthy period of 600 or more years. The so-
called Dark or early Middle Ages followed the
collapse of the Roman Empire in the fifth century.
However, the monks in their monasteries, the
Rabbis in their schools of learning and the
stonemasons who started to build the great
cathedrals and churches travelled from country
to country and ensured thatneitherartnotscience
died away completely. One of the great glories of
the ninth century is the Irish Books ofKells, still to
be seen in Trinity College, Dublin.

Paulus Aegineta (Paul of Aegina) (AD 625-
690) summarized much ancient medicine in his
manuscript An Epitome, later printed in 1528. In it
he described amputation of the breast. His
compilations of Graeco-Roman medicine
extended to seven books.

The Middle Ages stretched in time from the
decline of the Roman Empire to the beginnings
of the Renaissance in the mid-fifteenth century.
As the Roman Empire came to an end, its capital
moved to Byzantium on the shores of the
Bosphorus. The study of medicine also moved to

Byzantium close to its site of origin in Greece. In
the sixth century the medical schools ofAlexandria
and Athens were shut down. Interestin medicine
waned as the concern with scholasticism became
all consuming. Human dissection was forbidden
and all aspects of medicine went into decline.
Fortunately the art of obstetrics and gynaecology
as practiced in antiquity was recorded and
compiled for posterity.

Oribasius (c. AD 325-403) of Pergamum had a
high reputation as an obstetrician in Byzantium.
He also produced an encyclopaedia of medicine
which promulgated the ideas of Galen. Another
compiler in Byzantium was Aetius of Amida (AD
502-575) whose obstetrics and gynaecology was
based on that of Soranus. His compilations on
gynaecology were abstracted by other workers
and were translated into Arabic. These translated
texts formed the basic knowledge bywhich Arabian
physicians understood gynaecology between the
ninth and twelfth centuries. The Arabian texts
were later translated and adopted by the Byzantine
physiciansin the fourteenth century and eventually
formed the basis of Caspar Wolffs Harmonia
Gynaeciorum in the sixteenth century.

Arabian medicine which was based on Graeco-
Roman precepts, came to the forefront from the
middle of the of the eighth century, and its main
school was in Baghdad. The Arabians collected all
available manuscripts and translated the works
into Arabic. Among those compilersofimportance
in obstetrics and gynaecology was Rhazes
(AD 850-923) who studied and worked in Baghdad.
In one of his books, called the Continens, there are
references to gynaecology, while a further book
the LiberHelchavywas devoted mainly to midwifery.
Another physician of the erawho was held in very
high esteem was Avicenna (980-1037) and
although his writings were not original, he kept
alive the teachings of the ancients, which were to
form the basis of some of the best European
medical books of the sixteenth century. Also of
importance was Albucasis (936-1013) who gains
the credit for the introduction of the cautery, and
also Moses Maimonides (1135-1204) the Jewish
scholar and physician.

Over the next few centuries European
medicine gradually re-emerged. Universitieswere
founded in Paris, Bologna, Oxford, Cambridge,
Padua, Montpellier and Naples during the course
ofthe twelfth and thirteenth centuries. Knowledge
ofanatomy was based on that of the pig until 1316
when Mundinus at Bologna wrote a book on
human dissection. Mundinus perpetuated the
concept that the uterus contained seven cells, but



disagreed with the conceptofthe wandering uterus
as proposed in ancient Greece.

In Salerno near Monte Cassino in southern
Italy a medical school was founded in about the
sixth century and was of importance until the
twelfth century. In the eleventh century Trotula
wrote a book in Salerno known as de Passionibus
Mulierum Curandarum, De Aegritudinibus Mulierurn
De Curis Mulierum, also known asjust Trotula. She
was possibly a woman doctor of Salerno and she
may have practised midwifery. The book most
probably was translated from Latin into English
in the early fifteenth century (Rowland, 1981). In
this book different positionsand malpresentations
ofthe child are described and illustrated. (Another
bookwhich shows abnormal fetal positionsisJane
Sharp’s (q.v.) The Compleat Midwives Companion
in 1671.) In 1566 Caspar Wolff wrote an essay
denying that Trotulawas awoman. In the essay he
not only wrote about the original Trotula, but
about ‘old Trots’, who at the end of the Middle
Ages were considered to be procuresses and
women who still wished to have sexual pleasures.
William Shakespeare (1564-1616) wrote in The
Taming ofthe Shrew ‘an old Trot, with ne’er tooth
in her head although she may have as many
diseases as two and fifty horses’, commemorating
the name of Trotula (Rowland, 1981). Another
physician surgeon ofthe thirteenth century ltalian
school was Richard of Salerno. His book the
Anatomia Vivorumcontained some gynaecological
anatomy and is said to have been the first text to
show the importance of the subject in the
understanding ofwomen'’s diseases.

Medicine in the twelfth and thirteenth
centurieswas dominated by the Islamic and Arabic
influences. Their principles were: not to dissect
because it was against their religion, for men not
to deal with gynaecological or obstetrical matters
because these were for midwives to deal with, for
operations to be carried out by wandering
specialists and to argue about fees! There were
great teaching hospitals in Baghdad, Damascus
and Cairo of which the Hall of Wisdom in Cairo
was the most famous (Garrison, 1921).

The earliest printed book in the library of the
Royal College of Obstetricians and Gynaecologists
in London is a work of Albertus Magnus (g.v.), a
Dominican monk born Albert von Volstadt and
educated at Padua, who lived from about AD 1198
to 1280. It took until the third quarter of the
fifteenth century before his book, which had been
handed down in manuscript, became printed and
forits information to be widely spread. The work
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is important because it is the first printed work
concerning gynaecology in a section entitled A
Comment on the Secrets of Women. This incidentally
contains one ofthe firstprinted endocrinological
prescriptions; for Albertus advocated using the
powdered testis of a hog in wine for men of poor
sexual power, and the powdered womb of a hare
in wine to make women fertile. (A similar
prescription is to be found in a manuscriptin the
British Library. This manuscripthas recently been
printed in a Middle English text together with a
translation into modern English by Beryl Rowland.
The manuscript dates from the early fifteenth
century.) The Albertus text was probably printed
firstin Venice in 1478 and then again in Venice in
1509 and in Amsterdam, and more than acentury
later in 1643 and 1648.

THE RENAISSANCE (c. 1450-1600)

After the long doze of the Middle Ages came the
Renaissance when, (according to Jacob
Burckhardt, a Swiss historian in 1860) in Italy
particularly there was an awakening from the
‘sleep of the dead ofall cultural life in the Middle
Ages’. It was characterized according to
Burckhardt by ‘the development ofthe individual
which made possible the discovery of the world
and the discovery of man’. This was achieved by
extraordinary developments in the fifteenth,
sixteenth and part of the seventeenth centuries.

In 1492 Christopher Columbus discovered
America and in the same year the Jews were
expelled from Spain. Ten years later the Muslims
and some Spanish Protestants became victims of
the inquisition. To escape its edicts Moslems, Jews
and Protestants started to migrate to other
countries and in their migration took with them
their medical knowledge and helped it spread
throughout the rest of Europe.

The great stars of the new science that
overruled Galen’s medicine and Ptolomy’s
astronomy were Copernicus followed by Galileo,
William Harvey and lIsaac Newton, who were
leaders in the scientific revolution of the
seventeenth century. The greatLeonardo da Vinci
who illustrated among other anatomical structures
both the female and the male genital organs and
in the famous De Coitu. drawing showed the two
joined together, lived ata time when mathematics
was advancing rapidly.

Dissection was performed particularly by such
men as Gabrielis Falloppio (1523-1562) whose
first anatomical works were published 2 years
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before he died (Figure 3). Falloppius or Falloppio
was an ltalian who described the Fallopian tubes
connecting the ovaries to the the uterus, aswell as
the semicircular canals of the inner ear. He was a
friend of the great anatomist Vesalius. Although
Italian was his spoken language his monumental
three-volume collected works (1050 pages plus
index), published in Venice in 1606 after his
death, were written in Ladn. They contained not
only a considerable amount of anatomy, but also
agreatdeal oftheoryasto the causation oftumours
and medication for almost all conditions known
in those days.

In the sixteenth century the other great
anatomists were Aranzo and Eustachius. They
dissected and made marvellous illustrations in
textbooks and atlases. Another of the very early
atlases of gynaecological interest was written by
JohnJohannes Ketham and published in Venice
in 1513. It isone of the oldest printed illustrated
adas folios, notable for its beautiful line drawing
and engravings of the human body that are
admirably clear.

One of the most colourful personalities of the
sixteenth century was Paracelsus. Philippus
Aureolus Theophrastus Bombastvon Hohenheim
(1493-1541), who called himself Paracelsus
signifying above or beyond Celsus, qualified as a
doctor probably at the University ofFerrarawhere
the medicine of Galen and of the Arab teachers of
the Middle Ageswas already being loudly criticized.
‘Bombastic’isnamed after him and notvice versa.
He has been described asagenius and asavitriolic
scathing caustic critic. His greatability for upsetting
people turned him inevitably into a traveller
visiting England, Ireland, Scotland, most
European countries and Russia. One of his great
claims to fame in his day was that he burnt the
books of Avicenna and of Galen in front of the
University ofBasle towhich he had been appointed
a lecturer in medicine. He probably was the first
man to use any form of chemotherapy and
probably anticipated homeopathy and the works
of Ehrlich because he prescribed mercury by
mouth for syphilis, the great scourge. The illness
was said to have been brought by Columbus’s
sailors back from America, but while there is little
good evidence to support this, it is certain it
spread like a plague and was one of the biggest
killer diseases until, firstEhrlich and then Fleming,
Chain and Florey discovered how to use arsenic,
sulphonamides and later penicillin in the
twentieth century. Paracelsus’s great book on
surgery, published in 1536, remade his reputation
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after he had had to leave Basle following disputes
with his colleagues there.

Eucharius Rosslin who died in 1526 produced
abook in 1513 entitled Der SchwangemFrawen und
Hebammen Roszgarten (The Rose Garden for
Pregnant Women and Midwives) much ofwhich
was derived from the works of Moschion of the
sixth century ADand Soranus of Ephesus of the
second century. The ‘Rosegarden’was eventually
translated from the German into Latin in the
early 1530s. An English translation by Richard
Jonas was published by Thomas Raynold as The
Byrth ofMankynde in 1540. This was to remain the
most popular textbook of midwifery until late in
the seventeenth century. The Byrth of Mankynde
devotes awhole chapter to ailments in pregnancy



butdoesnotadvocate any kind ofregular antenatal
care. Antique book collectors have long treasured
The Byrth ofMankynde us one ofthe most desirable
of old obstetric books to possess.

The greatnames ofthe end ofthe Renaissance
include those of midwives such as Louise Bourgeois
(9.v.) and her French contemporaries. Ambroise
Pare (1510-1590) (q.v.) a great teacher of
midwives at the Hotel Dieu in Paris was not only a
very great surgeon, but also greatly advanced
obstetrics and its teachings. Pare revitalized the
idea of podalic version. This involves turning the
baby by ‘inserting the hand into the uterus,
clasping one or two feet (hence podalic) of the
unborn child and turning it (i.e. version) into
such a position thatitcould be born’. Although it
seems to have been a very obvious procedure to
carryout, ithad notbeen done apparently between
Soranus’s time and Pare’s time.

The Hotel Dieu in Paris was from the fifteenth
century onwards the most famous maternity unit
in Europe and therefore in the world. It still
functions today. While the Hotel Dieu and the
school for midwives, probably the firstfounded in
Europe under the direction of Ambroise Pare,
helped to spread the knowledge of midwifery
widely because people came from many countries
to learn there, the main centres for the
propagation of knowledge were the universities
founded from the eleventh century onwards, and
such institutions as the Royal Society with its
publications.

In England the first formal arrangement for
the control of midwives was made under Henry
VIl by an Act of 1512 and was incorporated into
the Act which dealt with the regulation of
physicians and surgeons. This arrangement
continued until 1902 when the Central Midwives
Board began to issue licences. Mostofthe licences
contained about two full pages ofconditions under
which the licence was granted and the oath which
the midwife took on being granted her licence.

Also of importance during the Renaissance
were the naming ofthe venereal disease ‘syphilis’;
the putting to death of Agnes Sampson of
Edinburgh in 1591 apparently for attempting to
alleviate labour pains; the performance of
Caesarean section in 1500 by a Swiss sow gelder
called Jacob Nufer; the publication of Scipione
Mercurio’s La Cornrnare O Riccoglitricein 1596, the
first authorative obstetric text published in Italy;
and the institution and retention of Records of
Christenings, Marriages and Deaths ¢.1538 in the
reign of King Henry VIII.

HISTORICAL OVERVIEW

SEVENTEENTH CENTURY

The obstetric forceps were developed, but kept
secret, by the Chamberlen family. Major advances
were made in our understanding of embryology,
and knowledge of reproductive anatomy was
enhanced with the advent of microscopic
examination.

The development of the obstetric forceps was
the major advance in the seventeenth century.
Instruments to assist delivery had been in use for
centuries, but were mainly for extracting dead
infants. There were various forms of hooks which
were used to grasp the fetal buttocks or head. Also
fillets or bandages ofsoft leather, linen, muslin or
whale bone were used which could be passed
around the limbs in breech presentation and
traction applied. The vectis (tractor or lever),was
alongnarrow instrumentwhich was slightly similar
to the single blade of a forceps in appearance.
However, itwas inefficient and also likely to cause
gross injury to both the infant and mother. The
only methods used to extract a living infant were
by version and breech extraction or by delivery
with unaided hands.

The possibility of constructing an obstetric
forceps which could be used with safety was
probably suggested by Jacob Rueff about 1554,
although abasrelieffrom Rome c. second century
AD illustrated what appeared to be a pair of
obstetric forceps. However, the Chamberlen family
are usually credited with the invention and
development of the instrument which was to save
the lives of countless numbers of infants and
mothers. Peter Chamberlen the elder (1575-1628)
was born in Paris but emigrated to England in the
mid-sixteenth century. He invented the forceps
about 1598. The instruments were kept secret by
the Chamberlen family for almost 150 years. The
forceps were of clever design and the two halves
could be separated at the point at which they
crossed overone another. This allowed for separate
insertion of each blade into the pelvis. The cross-
over point could then be stabilized, allowing the
fetal head to be gripped and extracted from the
pelvis.Jean Palfyne (1650-1750) of Ghentdevised
instruments known as the Palfyne or Douglas
forceps in 1723 and many other varieties of
obstetric forceps were introduced thereafter.

William Harvey (1578-1657) (g.v.) was born
in Folkestone and educated at Cambridge (Figure
4).From there he went to Padua in Italywhere he
studied under Fabricius and was influenced by
Galileo. In 1628 his pioneering work on the
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Figure4 William Harvey (1578-1657). The discoverer
ofthe circulation ofblood and afounder of the science
ofembryology. Reproduced with kind permission from
the Wellcome Institute Library, London

circulation of the blood was published in his De
Motu Cordis et Sanguinis in Animalibus (On the
Motion of the Heart and Blood in Animals).
Harvey was also renowned as one of the founders
of embryology. In 1651 his De Generatione
Anirnaliurn (On the Generation of Animals) was
published. In it he maintained that the embryo
developed by differentiation and growth, and was
not entirely preformed in the egg as was thought
at that time. He thus helped to establish the
theory of epigenesis. Harvey studied the
development of the chick embryo in detail and
also dissected human embryos. In his writing on
labour, De Partu, he recommended patience and
advised against unnecessary interference. Harvey’s
De Generatione Anirnaliurnwith its chapter De Partu
was the firstoriginal English book on obstetrics to
replace translations of German and French
publications.

Robert Hooke (1635-1703) studied both
astronomy and microscopy and in his work
Micrographia of 1665, was the first to name the cell
as seen by him in a sample of cork. With the aid of
microscopic magnification, Marcello Malpighi
(1628-1694) discovered the capillary circulation
and thus completed Harvey’s earlier work.
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Malpighi studied embryology and also
documented microscopic investigations of the
endometrium, myometrium, ovary and
hydatidiform degeneration of placental tissue.
Further anatomical observations were made by
Johann van Horne (1621-1678) of Leiden who
accurately described the round ligament and
ovary.

One of the most important anatomical
descriptions in gynaecology was that by Regnier
de Graaf (1641-1673) (qg.v.) who, whilst still a
young man, first published his book in 1668 from
Leiden in Holland where he lived, describing the
structure of the testis and the sections of the
female genital organs including the ovaries with
folliclesin them. Regnier de Graafsfindingswere
quicklyrecognized asofgreatinterest throughout
the world because not onlywere there two editions
of his book published in Holland in 1668 and
1677 but there was also a French edition in 1678
and many subsequent editions in other countries.

De Graafswork was in part dependent on the
discovery ofthe microscope. Who actually invented
the microscope is not certain, but improvements
were definitely made to it by Galileo. It is likely
that the microscope had been invented by Hans
Lippershey at the end of the sixteenth or perhaps
even at the beginning ofthe seventeenth century.
Galileo was not only a very great astronomer, but
understood well how to make use of optical lenses
to magnify the very-near-by with a microscope
and very-far-away with a telescope. It was from
these very early discoveries that such marvels as
the radio telescope and the electron microscope
- the latter most important in modern
gynaecological research - have developed.

Francois Mauriceau (1637-1709) of Paris was
a renowned obstetrician of the time, who
investigated the mechanism oflabour and devised
a method of delivery for the aftercoming head in
breech presentations. He described brow
presentation; difficult labours due to pelvic
contraction; and may have been the first to
advocate delivery in bed rather than on a birth
stool. Mauriceau is known to have used the
crotchet to expedite delivery but was against the
use of Caesarean section. The forceps had notyet
arrived in France, so in a difficult labour he could
only help to deliver a baby by a destructive
operation or breech extraction in an effort to save
the life of the mother. In his Traite des Maladies des
Femmes Grosses et Accouchees (Treatise on the
Illnesses of Pregnant Women) of 1668 he
disagreed with the theory that the pelvic bones



separated during labour. Mauriceau described
and named the fourchette and fossa navicularis.
His book, which went into many editions, had 80
pages on hygiene and diseases of pregnancy,
including the advice to pregnant women not to
live in narrow streets with rubbish in them because
‘there are women so delicate that the odour ofa
badly snuffed candle can bring about premature
labour’.

Great authors such as Mauriceau, Levret and
later Smellie and William Hunter with their Atlases
and Notebooks were apotentforce for the spread
of information, but the journals describing
transactions of learned societies, were able to
have awider, quicker distribution than large books.
The foundation of the Royal Society in 1660 was
followed before very long, by the publication ofits
journal {ThePhilosophical Transactions) which still
continues today. This is a strong vehicle for the
distribution of knowledge between scientists of
many disciplines who would otherwise not know
in an era ofspecialization,whatwas being done in
other fields. Since modern obstetrics and
gynaecology feed on the discoveries of scientists
working in chemistry, physics and other fields,
journals such as those of the Royal Society and
Nature which similarly covers most of science are
of immense value.

The seventeenth and eighteenth centuries were
known as the ‘Age of Enlightenment’ because it
was an age which spawned a philosophical
movementcharacterized by the beliefin the power
ofhuman reason and by changes and innovations
in political, religious and educational doctrines.
Itwas an age in which philosophical and religious
thought found freedom of expression. James 1l
(1633-1701) reigned onlyfrom 1685 to 1688 when
he was deposed to be succeeded by William and
Mary. The Act of Settlement in the year 1688
allowed only Protestants to succeed to the British
throne. Queen Mary, William of Orange’swife, in
1694 commissioned Sir Christopher Wren to
rebuild the Royal Hospital for old and disabled
seamen, now known as the Royal Naval College,
Greenwich.

Some of the first descriptions of the
microscopic appearances of bacteria were made
by Antony van Leeuwenhoek (1632-1723) (g.v.)
Figure 5). Leeuwenhoek was one of the first to
describe ‘the little animals of the sperm” in the
early 1670s, as well as bacteria. He described the
spermatozoa among other of his discoveries in
the 300 letters that he wrote to the British Royal
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Figure 5 Antony van Leeuwenhoek - pioneer
microscopist

Society in the mid-1670s. It took a century or two
more before the greatimportance of the discovery
by Leeuwenhoek of bacteria was appreciated.
Leeuwenhoek was not a doctor and had had no
scientific training. He was a draper who lived in
Delft (The Netherlands). His contemporary was
Jan Swammerdam (1637-1680) ofAmsterdam who
produced in 1669 his Bible of Nature which dealt
mainly with the microscopic examination of
insects.

Hendrik van Deventer (1651-1727) of the
Hague wrote about obstructed labour and
deformities of the pelvis. He became an accepted
authority on pelvic shapes and architecture.
Deventer’sbook The Art of Midwifery Improved was
translated into English in the early eighteenth
century. Around the same time, another
Dutchman, Hendrik van Roonhuyze (1622-1672)
of Amsterdam, described vesico-vaginal fistula.
He advocated the use of Caesarean section in
cases of obstructed labour, but the procedure was
outlawed in Paris because of its associated high
mortality.

Other discoveries of note included Caspar
Bartholin’s description of the glands in the vulva
which bear his name, and Wharton’s dissection
findings of the umbilical cord. Louise Bourgeois,
a Paris midwife, published her work on obstetrics
in 1609. A pupil of Ambroise Pare, her work was
translated into English as the Cornpleat Midwifes
Practice Enlarged in 1659. Following experiments
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Figure 6 Sir Christopher Wren was the first man to
give an intravenous injection into amammal - adog in
1656. Reproduced with kind permission from the
Wellcome Institute Library, London

made by Sir Christopher Wren (Figure 6), Richard
Lower of Oxford attempted blood transfusions in
1665, laying the foundations for twentieth century
interest in this area. It was in the seventeenth
century also that the idea of the wandering uterus
was finally dispelled. In 1618 Chales le Pois showed
that hysteria occurred in both men and women,
and thus dispensed with the notion that hysterical
attacks resulted from the wandering uterus - an
erroneous ancient beliefthat had ben disputed by
Rhazes (AD 850-923) and also by Mondinus de
Luzzi in the fourteenth century.

EIGHTEENTH CENTURY

The eighteenth century was known as the ‘Age of
Reason’. The beliefs and ideas which had been
accepted for centuries were questioned and new
solutions sought. Also called The ‘Age of
Humanitarianism’ it was an era in which the
medical profession was known for its caring
attitude and charitable works. This was the century
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in which scientific obstetrics began. Anumber of
obstetricians achieved fame for their outstanding
contributions to the art of obstetrics and
gynaecology.

The eighteenth century was not only a time of
enlightenment, butalsoifone had enough money,
a dme of elegance. It was possible for a clever
obstetrician such as William Hunter to amass a
greatfortune. Thatdid notstop him from working
and his, as well as his contemporary William
Smellie’s Atlas, bear witness not only to their
immense industry but also their ability to call on
the finest artists to illustrate their dissections.

William Smellie (1697-1763) (g.v.), born in
Lanarkshire Scodand, studied at Glasgow but then
moved to London. He eventually became known
as the ‘Master’ of British midwifery (Figure 7)
Smellie introduced variations of the obstetric
forcepswhile at the same time advocating reduced
interference in the labour process. He recognized
the adverse effect of rickets on the pelvis and also
investigated the pelvic soft tissues (Smellie, 1752).
Another Lanarkshire man, William Hunter

Figure 7 William Smellie (1697-1763). The ‘Master’
of British midwifery



Figure 8 William Hunter (1718-1783). Great anato-
mist and Royal Obstetrician. Author of The Anatomy of
the Human Gravid Uterus Exhibited in Figures (1774); one
of the finest anatomical atlases ever; printed by the
famous Baskerville Press. Reproduced with kind per-
mission from the Wellcome Institute Library, London

(1718-1783) (Figure 8), carried out detailed
investigations into the anatomy of the pregnant
and non-pregnantuterus and the embryo. Smellie
and Hunter established the scientific basis for
obstetrics and gynaecology in Britain.

Another obstetrician ofnote was Charles White
(1728-1813) of Manchester who in 1773 stressed
the need for cleanliness to avoid the onset of
puerperal sepsis. While White proclaimed the
need for asepdc obstetrics, Alexander Gordon
(1750-1799) of Aberdeen was the first to
demonstrate with clarity the infective nature of
puerperal sepsisin 1795.Jean Astruc (1684-1766)
of Montpellier wrote a six volume Treatise on the
Diseases of Women which was published in
1761-1765. He described the difference between
gonorrhoea and syphilis and espoused medical
rather than surgical gynaecology. Other
Frenchmen of importance were Andre Levret
(1703-1780) of Paris who designed forceps and
also carried out important work on the pelvic
architecture, and Jean Louis Baudelocque
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(1748-1810) who developed techniques for pelvic
mensuration.

Bartholomew Mosse (1712-1759) founded the
Rotunda Hospital Dublin in 1745. His successor
Fielding Ould (1710-1789) introduced the left
lateral position for delivery and was known as the
firstimportant teacher of midwifery in Ireland. In
America much thought was given to the building
of hospitals and while there were several firsts
recorded it is said that the Pennsylvania hospital
founded in 1751 by Benjamin Franklin and Dr
Thomas Bond is the oldest in the United States.
William Shippenjr (1736-1808) taught anatomy
and some obstetrics from 1762 onwards in
Philadelphia. Meanwhile in Europe hospitals were
also founded, some with lying-inwards. In London
St George’s Maternity Hospital was built in 1733
and later became Queen Charlotte’sin 1739. The
Middlesex Hospital of 1745 was the first to
incorporate lying-in beds in a general hospital,
and the City of London Maternity Hospital was
founded in 1750 (Chamberlain and Turnbull,
1989).

The pathological basis of many disease
processes was founded on the work of Battista
Morgagni (1682-1771) who described various
forms of gynaecological pathology, and also by
Marie Francois Xavier Bichat (1771-1802) who
claimed that organic changes in the composition
of tissues caused disease (Ricci, 1950).

Medical treatment, which in ancient times
consisted mainly ofthe use ofherbs, grasses, leaves,
the barks of trees and alcohol, developed slowly.
But, even in the late Middle Ages discoveries and
inventions in one country soon became known in
other countries. Until then international
communication had been very slow indeed. One
example of how knowledge spread in the
eighteenth century is illustrated by a Japanese
textbook containing woodcuts which were
surprisingly like those copper engravings that had
appeared in Mauriceau’sfamous book printed in
1668 (Figure 9). Apparently, the way this had
happenedwasthatvan Deventer initially translated
Mauriceau’sbook into Dutch. The Dutch occupied
and had influence on the island ofJava, which
later came underjapanese domination. The Dutch
influence in the island began in 1610 soon after
theJapanese had started commerce with the island,
and the Japanese had probably found van
Deventer’stranslation of Mauriceau’sbook there.
They took copies of the book toJapan, and since
the Japanese could not reproduce the steel or
copper plate illustrations in Deventer’sedition of
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Figure 9 Woodcut from an eighteenth century Japa-
nese text-book based on a French illustration of 1668

Mauriceau’s book onto metal engravings, they
did so onto woodcuts in the eighteenth century.
Other adaptations of the woodcuts followed.

NINETEENTH CENTURY

In this century there were notable advances in the
development of gynaecological surgery, in
anaesthetics and in the fight against puerperal
sepsis. Gynaecology developed separately from
midwifery; and the female reproductive tract was
subjected to much unnecessary, but some
beneficial, surgical assault.

The development of gynaecological surgery

Ephraim McDowell (1771-1830) (qg.v.) was born
in Rockbridge County, Virginia, and moved to
Danville, Kentucky in his early teens. In 1809 he
performed an ovariotomy on a Mrs Crawford of
Green County, Kentucky. He first removed 15 Ib
of gelatinous substance from the tumour and
then extracted an ovarian sac with remaining
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material whichweighed 7.51b. The operation lasted
25 minutes and the patientrecovered. McDowell’s
success led to an upsurge of interest in
gynaecological surgery, mainly aimed at the
removal of apparently diseased ovaries. Over the
centuries, numerous attemptswere made to repair
vesico-vaginal fistulae. However it was James
Marion Sims (1813-1883) (qg.v.) who carried out
the first successful repair ofafistulain 1849 (Figure
10). He isremembered also for his double-ended
speculum, the introduction of a sharp curette
with a flexible blade in 1866 and the introduction
of the Sim’s position for gynaecological
examination. In 1855 he established a hospital for
women in New York. Osiander of Gottingen,
Germany, amputated a cancerous cervix in 1801
and this is said to have stimulated an interest in
vaginal hysterectomy. The operation was perfected
in the nineteenth century. However, the technique
had been attempted as early as the second century
AD, when Soranus of Ephesus amputated a
prolapsed uterus. It was Vincent Czerny
(1842-1916) of Heidelburg who systematized the
operation in 1879 and brought it into general
use. The first abdominal hysterectomies were
carried out by AM. Heath and Charles Clay of

Figure 10 Sims operating on a vesico-vaginal fistula.
The patient is in the semiprone position, and the cor-
rect use of his retractor isclearly shown. The original of
this picure was prepared under Sims’ supervision for
Savage’s Female Pelvic Organs



Manchester in 1843 and 1844. Walter Burnham
of Massachusetts is credited with first performing
abdominal hysterectomy in a case of malignancy.
Freund of Strassburg improved the technique in
1878, and popularized the operation. It was
Wertheim who performed the first really radical
hysterectomy in 1898.

Caesarean section was modified and mortality
rates improved towards the end of the nineteenth
century. In 1876 the introduction of the Porro
technique, in which subtotal hysterectomy was
performed after the child had been extracted,
dramatically improved survival rates. In 1882
Adolph Kehrer, and also Sanger, closed the uterine
wound and thus laid the foundations for the
modern Caesarean section operation.

Symphyseotomy, which is division of the
symphysis pubis, had been practised for many
years. Percival Willughby (g.v.) reported that the
operation was known in Ireland.Jean Rene Sigault
is said to have performed the firstsymphyseotomy
on alivingwoman in Parisin 1777. The end result
for this patientwho had had four previous stillborn
babieswas that she had a live child, but she suffered
from avesico-vaginal fistula for the rest of her life
(van Roosmalen, 1991).

In 1842-1846 approximately, Recamier
invented the uterine curette, or rather
rediscovered it, thus making it possible to explore
the cavity of the uterus. In 1870 there were
descripdons of how prolapse could be treated by
applying leeches to the vulva as well as solutions
containing hyocyamus. At that time
dysmenorrhoeawas considered to be avery serious
although common condition. ltwas in this century
that psychosomatic gynaecology was beginning to
be taught by Charles Mansfield Clark.

No surgical inventions are accepted easily, as
Judge T.J. Mackey of Washington, who wrote a
memorable introduction to Sims’autobiography,
said ‘of all professions the medical is slowest to
welcome reform. It has always stood in the rear
ward ofreform. The reason isobvious, its theories
are translated into action on the living human
body, and, as it deals with vital problems, itaccepts
with caution that novelty and theory that might
prove mortal in practice’. Mackey quotes the fate
of the great Cullen, William Hunter’s teacher, as
a reproach because his novel views of obstetrics
were only slowly accepted. The greatjohn Hunter
had no audience for his first lectures on
comparative anatomy, so that he asked his servant
to take down the male skeleton from the wall and
place it in a chair beside the servant so that he
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could start his lecture with the word ‘Gentlemen
Jenner had arough passage when he introduced
vaccination. Harvey ‘encountered trenchant
cridcism over many years’, andjames Y. Simpson,
when he introduced obstetric anaesthesia was
‘anathematized from the pulpit as opposing the
revealed will of God, declared in the primal curse
upon women’.

The introduction of anaesthedcs had a major
impact on both gynaecological surgery and
analgesia in obstetrics. Dental extraction under
nitrous oxide was carried out on Horace Wells by
a Dr Riggs in 1844. Two years later James Young
Simpson (1811-1870) of Edinburgh used ether
successfully on an obstetric patient. In the
following year he used chloroform as an analgesic
in labour. However, itwas not untilJohn Snow of
London administered chloroform to Queen
Victoria in 1853, that anaesthesia and analgesiain
labour became socially acceptable. Prior to that
the lay public and many of the medical profession
actively campaigned against its use.

Maternity care

Throughout the period between the sixteenth
and the twentieth centuries, and continuing still,
there have been disputes about the reladve roles
ofmen and women in obstetrics and gynaecology.
Certainly midwives carried out almost all normal
deliveries whether their padents came from the
poor peasants in the villages, or from the Queens
in Royal courts. For instance in his Day Book of
Attendance on Queen Charlotte, William Hunter
points out that Mrs Draper the midwife, delivered
the Queen’s first two children and kept Hunter
out of the room by various false descriptions of
the progress of her labour.

In the nineteenth century Thomas Bull wrote
the first book that was devoted solely to antenatal
care. The book was entitled Hints to Mothersfor the
Management ofHealth During the Period ofPregnancy
and in the Lying-in Room with an exposure of
common errors in connection with these subjects.
The book was so immensely successful that it sold
25 editions between 1837 and 1877. Although
there was plenty of advice to the mother on what
she should do, there was little evidence that either
doctors or midwives were involved much, actively,
in her care during pregnancy.

It seems that Dr A. Pinard of France was one of
the first to advocate antenatal examination of the
abdomen. The reason for this was, he said, to try
to avoid malpresentations of the fetus. Pinard was
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also an advocate of induction of labour
prematurely in order to avoid disproportion. He
reported that Madame Becquet of Vienne
(France) had established arefuge forunsupported
pregnantwomen in Paris in 1892, so this may have
been one of the first antenatal inpatient hostels.
Although Sir Richard (Dick) Whittington seems
already to have opened a refuge for the unwed
women of St Thomas in Southwark in 1423,
commanding that ‘all the things that occurred in
that room should be kept entirely secret under
the pain of loss of livelihood’. Pinard was an
assiduous and inventive obstetrician and hisname
was long remembered in French maternity units
for hisdesign ofa fetal stethoscope (Pinard, 1895).
Madame Becquetand Pinard opened a hostel for
pregnant women who were abandoned and
without means. They were admitted to the hostel
and then delivered in Dr Pinard’s department in
the Baudeloque hospital. They fared better and
had heavier babies than those mothers admitted
from their own homes.

It was Madame Becquet’s example, published
in ajournal, thatwas followed by Dr Haig Ferguson
who opened a hostel similar to hers in Edinburgh
for antenatal patients in 1899, next door to the
Royal Maternity Hospital in that city. The Hotel
Dieu in Paris has played, ascan be seen throughout
this book, an enormous role in obstetrics. First of
all it admitted antenatal patients if they had
reached ‘the end of the 9th month’. Before that,
those who wished to keep their pregnancies secret
could find admission to a neighbouring hospital
in Paris, the Hopital de la Salpetriere where there
was an antenatal ward. In the Hotel Dieu patients
before the end of the 9th month who were not
well could be admitted, but they may have had to
share a double bed with another patient, even if
they had itching disorders or venereal diseases.
The spread of infection was thus facilitated.

The conquest of puerperal fever

In 1662 Thomas Willis described a condition which
he termed puerperarumfebris . It was in 1716 that
Edward Strother introduced the term ‘puerperal
fever’. The conquest of this condition that killed
thousands of women who had delivered in
maternity hospitals all over the world, is a history
of the control of infection initially, and later the
treatment of infection by Kkilling the organisms
causing it. The fight against infection which had
started in the latter part of the eighteenth century
through the work of Charles White (Figure 11)
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Figure 11 CharlesWhite (1728-1813). Pioneer Obste-
trician who first suggested aseptic midwifery. Author of
A Treatise on the Management of Pregnant and Lying-in
Women (1773)

and also Alexander Gordon of Aberdeen was
expanded in the nineteenth century. Robert
Collins (1801-1896) of Dublin began his system
of chlorine disinfection during 1826-1833 and
thus reduced deaths from puerperal fever. In
America, Oliver Wendell Holmes (1809-1894)
published his essay on puerperal fever in 1843,
pointing out that the disease was carried to the
patient by her physician or nurse. Meanwhile in
Vienna, Ignaz Philipp Semmelweis (1818-1865)
(9.v.) noted that women who were attended by
medical studentswere much more likely to develop
puerperal sepsis. From the 1840s, he ordered that
all students who attended the dissecting room
should wash their hands with ‘chlorina liquida
before entering the wards to examine obstetric
patients. This method of management led to a
major reduction in mortality rates from sepsis.
The streptococcus, which was the main cause of
puerperal sepsis, was firstisolated in 1860 by Louis
Pasteur (1822-1895).

Five years later Joseph Lister (1827-1912)
introduced antiseptic techniques using a carbolic
spray to eliminate bacteria from the air and from
patients’wounds. In spite oftheirwonderful work



and in spite of the hand washing and aseptic and
antiseptic measures taken, puerperal fever was
notfullyconquered, and even in 1987 sepsis caused
4.3% of all maternal deaths in the UK (HMSO,
1991).

In the second half of the nineteenth century
the maternal mortality rate in hospitals was very
high indeed and thiswas in great measure due to
infection. For instance at Queen Charlotte’s
Hospital, London as SirJohn Dewhurst (1989)
writes ‘the causation of puerperal fever was at the
time not understood, but the design of lying-in
hospitals and the failure adequately to isolate
women were clearly involved’. Florence
Nightingale (1820-1910) in her Introductory Notes
on Lying-in Institutionswas critical of the design of
several establishments including Queen
Charlotte’swhich she castigated in these terms ‘it
would be seen that the rooms are placed on the
opposite sides of a main corridor running the
length ways of the building; the corridors of the
different floors communicate with the stairs; the
ventilation of each room communicates with the
ventilation of every other room through the
corridors; but none of the rooms have windows
on opposite sides, and there are water closets
having their ventilation in common to that of the
building. Now every one of these structural
arrangements is objectionable and would be
considered so at any hospital, and nobody
nowadays would venture to include all of them in
a general hospital plan. They are hence afortiore,
altogether inadmissible in a building for lying-in
women’ (Nightingale, 1861).

Florence Nightingale recognized thatone had
to have avery good ventilation system in order to
keep the number ofinfections down. The figures
of women dying in 1868 were 84.4 per 1000
deliveries. Not all deaths were due to infection,
because such measures as forceps deliveries and
Caesarean section for disproportion were not yet
in vogue and women died of obstructed labours
and other obstetric complications. In spite of
improvements in the ventilation system at Queen
Charlotte’s the maternal mortality remained very
high. In 1876 the figure was 45.7 per 1000, so it
was necessary to close the wards for many weeks in
order to disinfect them. Part of the trouble was
overcrowding and the very poor ventilation system.
Windows were closed so that the patients should
‘not catch cold’. Both midwives and pupil midwives
went from ward to ward without washing their
hands while the patients wandered about the
corridors freely.
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There were other obstetric problems such as
eclampsia and babies lying the wrong way,
haemorrhage before and after delivery, and single
women ‘many poor deserted homeless girls’who
suffered malnutrition. There were more of these
than married women at Queen Charlotte’s. In the
years 1857-1879, 5269 were single, 3632 married
and 133widowed. These latter suffered the greatest
mortality, one in 20 ofthem dying at the hospital,
whereas one in 48 who were married died. It is
revealing that the figures were much better for
home deliveries where infection was less likely to
occur, and these high figures were present even
though Semmelweis had, since the early 1850s at
least, been teaching about antiseptic precautions;
but handling patients with antiseptics was not
enough. Ventilation, then as now, had to be good
and no risk from sewage and its gases entering the
ward could be allowed. Fortunately, maternal
mortality dropped in the firstand second decades
ofthe twentieth century, the best figures for these
years being reported for 1912 when itwas 2.6 per
1000 deliveries, butitrose again in 1916 to 9.1 per
1000 deliveries. It was not only mothers who were
dying from infection but babies too. The
discoveries of antibiotics as described in Chapter
17 dramatically reduced deaths and morbidity
from infections (Colebrook, 1954).

Other events

The art ofauscultation was markedly advanced by
the invention of the stethoscope in 1819 by Rene
Laennec (1781-1826). Laennec’s student,
Kergaradec, applied a stethoscope to the maternal
abdomen in 1822 and was the first to hear the
fetal heart beat by mediate auscultation. Progress
in scientific obstetrics and gynaecology occurred
over a wide front. Albert Neisser (1855-1916)
discovered the cause of gonorrhoea in 1879. The
development of the knowledge of pathology and
bacteriologywas mainly due to the efforts of Rudolf
Virchow (1821-1902), Louis Pasteur (1822-1895),
and Robert Koch (1843-1910). Karl Ernst von
Baer (1792-1876) visualized the ovum for the
first time in 1827. Gregor Johann Mendel
(1822-1884), a monk of Czechoslovakia, enun-
ciated the laws of inheritance in 1866. Five years
before the end of the century Wilhelm Conrad
Rontgen (1845-1923) discovered X-rays, and soon
afterwards, in 1896, radioactivity was discovered
by Antoine Henri Becquerel (1852-1908). The
Curies isolated radium in 1898.
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Further names of note in this century were
Friedrich Trendelenburg (1844-1925) of Berlin
who introduced the head-down position for
surgery with which he is eponymously related;
James Mathews Duncan (1826-1886) ofAberdeen
who made notable contributions to the debate on
managing placenta praevia and antepartum
haemorrhage; Gustav A. Michaelis (1798-1848)
who discovered thatatrue conjugate measurement
of less than 8.75 cm indicated a contracted pelvis;
Alexander J.C. Skene (1858-1900) of Brooklyn,
discoveror of the glands at the external urethral
orifice; Howard A. Kelly (1858-1945) who
developed an interestin female urology; Karl S.F.
Crede (1819-1892) of Leipzig who introduced
his method ofplacental delivery and prophylactic
management for ophthalmia neonatorum; and
John Braxton Hicks (1825-1897) who, among his
other observations, noted that rhythmical uterine
contractions occurred during pregnancy.

The menstrual cycle was studied by a number
ofinvestigators and many erroneous theories were
propounded on the relationship between
ovulation and the menstrual flow. In 1859 Augustin
Nicolas Gendrin was first to suggest that
menstruation was controlled by ovulation. Kundrat
and Engelmann in 1873, Williams in 1876, Moricke
in 1882, Leopold in 1885, and Westphalen in
1896 carried out valuable investigations on the
endometrium, initially from autopsy material but
later from curettings taken atvarious stages ofthe
cycle in livingwomen. Prenantin 1898 suggested
a secretory role for the corpus luteum and set the
scene for the many advances in our knowledge of
hormones during the following century.

The Voltaire chair, hysterometry, and wax models

There is, in the Barcelona museum of the History
of Medicine in Spain, a padded Voltaire Chair,
made by Maison Dupont in Paris, France, in the
middle of the nineteenth century. It is a little
difficult to know why the chairwas called a VVoltaire
Chair, probably after Francois-Marie Arouet
Voltaire (1694-1778), the great French eighteenth
century philosopher, playwrightand wit, although
Voltaire certainly had nothing to do with
gynaecology and lived a century before the chair
was designed (Figure 12). The chair is somewhat
similar to those now used in all gynaecological
departments for colposcopic examinations, where
the patient is placed in the lithotomy position,
and since she is often awake, the back has to be
hinged. The word lithotomy derived from the
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Figure 12 The Voltaire Chair in the Barcelona
museum of the History of Medicine - mid-nineteenth
Century {see text). Reproduced with kind permission
from The Museum of the History of Medicine,
Barcelona

Greek iithos’ for stone, is used for this position
because perineal lithotomy was often practised,
to remove stones from the bladder particularly
following the perineal incisions originally designed
by Mariano Santo Di Barletta in the sixteenth
century and others earlier.

The beautiful chair in Barcelona is covered in
alightyellow velvet of the highest quality. It is still
in pristine condition; and it may be that it was
never used for any surgical procedure. In order
for the patient to sitcomfortably the hinged back
is raised and the feet are supported on movable
foot-restsjutting out from the front of the chair.
Underneath the chair isaflat square upholstered
platform which when the chair is flattened can be
raised up to convert the whole apparatus into an
elegant chaise-longue suitable, as the inscription
states, to grace any elegant Parisian salon. The
chaise is supported on four legs under which are
casters so that it can be moved about in any
direction. The director of the museum Dr Felip
Cid I Rafael believes that the chair was designed



for hysterometry or the practice of sounding the
uterus with a uterine sound, called in French a
hysterometer. In the same museum there is a
small collection of hysterometers. One, most
interestingly, has a curved intrauterine end with
five hinges on it. The instrument,made in France
between 1850 and 1860, has a serrated inner edge
and was bought in Paris by a Catalan doctor who
took it to Barcelona for his own use. When
introduced into the uterus itwas not only used to
measure the size of the cavity, but also hopefully
to remove small polyps and even to decapitate a
dead fetus for easier removal.

In the same museum, dating from the
beginning of the twentieth century, there is a
series ofwax models to teach students embryology.
These models show the intrauterine appearance
of early embryos up to 6-8 weeks’ gestation.

The nineteenth centurywas the era ofmodesty,
as exemplified by the famous illustration in
Maygrier’s Atlas describing how he conducted
vaginal examination ofapatientlying or standing,
but covered in both postures by a long flowing
skirt (Figure 13).

TWENTIETH CENTURY

The advances in society, scientific medicine and
obstetrics and gynaecology during this century
have surpassed those of all previous eras.
J.P. Greenhill, Professor of Gynecology, Cooke
County Graduate School of Medicine, Chicago
and editor of the Year Book of Obstetrics and
Gynecology bade farewell to thatjournal in 1975 by
summarizing a personal experience of 55 years of
change in obstetric practice from 1921 to 1975.
Greenhill was a resident house officer in
gynaecology at Johns Hopkins Hospital during
1919-1920. He became the first resident at the
Chicago Lying-In Hospital in 1921 at a time when
... ‘the practice of obstetrics was rather primitive.
We did not even have a test for pregnancy other
than bimanual vaginal examination. Aschheim
and Zondek did not describe their testuntil 1927°.
It was Voge who first introduced a flocculation
testforpregnancy in 1926. The earliestpregnancy
testswere carried outon animals and results could
take up to 6 weeks to materialize. In 1930 the
Hogben test was introduced and results were
available within 48 hours. The Kupperman test
was introduced in 1943, and pregnancy was
detectable within 2 hours.

Regarding the care of the pregnant woman,
Greenhill recalled that ‘Relatively few pregnant
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Figure 13 Illustration from Jacques Pierre Maygrier’s
Atlas - Nouvelles Demonstrations d Accouche-ments, Paris,
Bechet (1822)

women were given good prenatal care ... Our
office routine was to take the patient’s blood
pressure, examine her urine and weigh her. We
made vaginal examinations, listened to the fetal
heart tones if the gestation was advanced and
answered many questions’. Weightrestriction was
a common method of management, with only
151b gain being allowed throughout pregnancy.
Saltwas severely restricted. The routine laboratory
testswere blood counts, blood testsforgonorrhoea
and syphilis and urinalysis. There were no
specialized clinicsand the term *high-risk patient
did not exist. With regards to delivery ‘Most . . .
were spontaneous ... we performed many low
and mid-forceps deliveries and even high forceps
operations ... we delivered nearly all breeches
from below and we became extremely skilful in
thisart... we did extremely few Caesarean sections
for placenta praevia ... In the early days we made
the diagnosis by vaginal examination, a practice
that can be dangerous. For treatment we used
rubber bags ofvarious types and sizes and we also
packed the vagina with gauze. Because we
delivered most of the babies from below, we lost
most of them in cases of total placenta praevia. A
few mothers died also’. Greenhill went on to say
thatblood transfusion was unusual and the rhesus
factor was only discovered about 1940 by
Landsteiner and Wiener. No antibiotics were
available and many patients died, particularly from
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criminal abortions or puerperal sepsis. Many cases
ofeclampsiawere referred by midwives. Caesarean
section was not often performed until Dr De Lee
improved the technique ofthe cervical operation.
Mostwomen with chorionepithelioma died within
a year of diagnosis despite curettage or
hysterectomy.

Turning to the fate of the infants, Greenhill
noted that ‘Another disease in which fantastic
progress has been made is erythroblastosis, a
disease which caused innumerable deaths ... we
saw many babies with congenital deformities . . .
we knew nothing about amniocentesis’. With the
development of the new subspecialty,
Neonatology, there was a reduction in fetal
morbidity and mortality. The introduction of
‘ultrasound or sonar in obstetrics has been a great
boon ... Manyyears ago we had a large number of
cases of postpartum haemorrhage ... we had no
available pituitary extract until a few years later
even though it had been advocated by Hofbauer
as early as 1918. We also gave hot intrauterine
douches for the treatment of wuterine
haemorrhage. Every labour room had a sterilized
canwith arubbertubing and hotwater’. Greenbhill
wondered whether the ‘young men and women
practising obstetrics today realize how easy and
gratifying is the practice of this specialty as
compared with our difficulties and lack of essential
knowledge 50 years ago’.

Turning his attention to gynaecology,
Greenhill paid tribute to the work ofPapanicolaou
who introduced the cervical smear test. Knowledge
ofthe test spread world-wide after the publication
of Papanicolaou and Traut’s book Diagnosis of
Uterine Cancer by the Vaginal Smearin 1943. The use
of Lugol’siodine by Schiller, and also the use of
colposcopy as described by Hinselmann, were
major advances in the diagnosis of cervical
abnormalities. Gynaecological surgery was
improved and operations were simplified.
Culdoscopy and laparoscopy were introduced.
Studies and tests for infertility resulted in the
births of thousands of healthy infants. Rubin
introduced and popularized tests for tubal patency,
treatments ofgonorrhoea, artificial insemination
and plastic operations of the tubes. Fertilization
in vitro ‘popularly called “genetic engineering”is
creating serious problems and debates . . . the
field of endocrinology has become awesome ... a
great contribution, to mention only one, is the
induction of ovulation in women who do not
produce ova spontaneously’. In vitro fertilization
is, of course, not ‘genetic engineering’; although
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research into the former may facilitate the latter.
As such, in vitro fertilization does not interfere in
any way with the embryo’s genetic inheritance.
Greenhill also recalled the advances in the surgery
ofgenetic malformations, and in the treatment of
cancer. This personal insight into 55 years of
obstetric practice highlights notonly the progress
but also the rapid pace of change in our specialty
during this century.

Obstetrics
Maternal mortality

Maternal mortality rates have long been used as
an index of the effectiveness of maternity care. At
the beginning of this century the rates in Europe
and Americawere in the region offive deaths per
1000 maternities. Between 1901 and 1905 the rate
for the UK was 5.6, similar to that in Australia. In
the USA after 1915, the rate fluctuated between
seven and nine per 1000 about as high as those of
the nineteenth century. Various Ministries of
Health investigated the high maternal mortality
rates and itbecame apparent that well-fed, parous,
rural women were the least likely to die as a result
of pregnancy, whereas city dwellers, those who
delivered in institutions and particularly
primigravidae and mothers of large families were
at high risk. Up to two-thirds of the deaths were
preventable. Failure of obstetricians, general
practitioners and midwives to provide adequate
antenatal care and proper supervision and
management of women in labour were indicted
as major reasons for the high death rates. From
the 1930s on there was a major drive to ensure
better education of the health professionals
involved in maternity care, while mothers were
encouraged to attend for antenatal care, and
hospital delivery was recommended (Figure 14).

Tackling a number of factors influenced the
maternal mortality rates, and advances on many
fronts, medical and social, gradually effected a
large reduction in maternal mortality over the
years.

The many scientific discoveries which were
put into practice, were complemented by the
improvement in living standards slowly achieved
from the time of the First World War onwards,
and helped the trend to fewer deaths.

Antenatal care The introduction ofantenatal care,
which is generally attributed toJ.W. Ballantyne, a
lecturer in Antenatal Pathology at the University
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Figure 14 Decline in perinatal mortality and maternal mortality from 1930-1985

of Edinburgh, gave health professionals the
possibility to assess the general health and welfare
of pregnant women. Ballantyne’s first antenatal
bed was endowed at the Royal Maternity and
Simpson Memorial Hospital in 1901. In the same
year in Boston, USA, home visits to antenatal
patients began and the first antenatal clinic was
opened there in 1911. In Australia the first
antenatal clinic opened in 1912 in Sydney.

Pre-eclampsia The recognition of antenatal
pathology and particularly the early diagnosis of
pre-eclampsia had a major impact on maternal
mortality. Although eclampsia had been
recognized for centuries it was John Charles
Weaver Lever in 1811 who discovered that
proteinuria was associated with eclampsia.
Alexandre Henri Pilliet, a French pathologist,
showed the relationship between eclampsia and
liver changes late in the nineteenth century. The
sphygmomanometer was perfected in 1896 by
Scipione Riva-Rocci, so that the relationship of
hypertension, proteinuria and oedema with pre-
eclampsia and eclampsia was recognized at the
beginning ofthe twentieth century. However, even
by 1915 blood pressure readings were seldom
taken so that the toxaemia ofpregnancy was usually
well established before itwasrecognized. Mortality
from eclampsia was as high as 40%. When

Stroganoff introduced antieclamptic therapy in
1909 it led to aremarkable fall in death rates from
the disease. The combination of anticonvulsant
with antihypertensive treatment that was
introduced in the 1960s, lowered the death rates
still further.

Antepartum haemorrhage Thiswas a leading cause
of maternal mortality. There were two main
categories, one in which the patient was ‘toxic’
and the other in which the placenta was
abnormally sited. Maternal mortality due to
haemorrhage from placenta praevia was 6 or 7%
while its perinatal mortality was in the order of
50%. The treatmentin 1900 was by tamponade of
the cervixand vaginato try to control the bleeding.
When and if the bleeding was under control the
pack was removed and the cervix was manually
dilated. Internal version and fetal extraction were
then performed. Expectant management was
introduced by Macafee of the Royal Maternity
Hospital, Belfast, who reduced maternal mortality
to 0.57% and perinatal mortality to less than 25%
during the years 1932-1944. During the same
years Caesarean section, which had been
considered a dangerous operation until about
1912, became more commonly used in the
management of the low-implanted placenta. By
1931 Arthur H. Bill showed that cases treated by
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Caesarean section were likely to have a maternal
mortality of less than 2%. Also of benefit was the
introduction of the Obstetric Flying Squad, to
attend to women in danger in their own homes,
instituted by Farquahar Murray in Newcastle in
about 1937, and soon established in mostareas of
the country.

Expectant treatment for antepartum
haemorrhage, particularly if placenta praevia was
suspected, continued to be the method of
management achieving the best results. Until the
1970s itwas routine that expectant treatmentwas
followed by an examination under anaesthesia at
38 weeks’ gestation; and Caesarean section was
performed if the digital examination revealed a
placenta praevia. Various methods were used to
diagnose placental location, including soft tissue
X-ray, amniography and radioisotope estimation.
In the 1970s however, ultrasound techniques
became available and replaced all other methods
in the diagnosis of placenta praevia. Blood
transfusions became a real possibility after
Landsteiner had shown in 1900 that there were
different blood groups and that reactions did not
occur when group-compatible blood was
transfused. From 1914 blood banks were
introduced with citrate being used to inhibitblood
coagulation. Karl Landsteiner and Alexander
W iener discovered the rhesus factor in 1940. This
had a major impact on the blood transfusion
services; and particularly for rhesus factor disease.

Anaesthesia Although the development of
anaesthesia was to have a major impact on
obstetrics and gynaecology, many maternal deaths
were caused by poor anaesthetic techniques. Some
volatile agents were not suitable for use during
Caesarean section. There was the ever present
danger of regurgitation of stomach contents as
highlighted by Mendelson in 1946 and again by
Sellick in 1961. The institution ofproper training
and supervision forjunior staff, the introduction
ofadequate premedication and good anaesthetic
techniques, and the use of epidural or caudal
analgesiawere ofimportance in reducing maternal
mortality.

Sepsis The introduction ofantibiotics had a major
role to play in combating all forms of infection. It
was estimated thatintheUSAinl914almost5000
women died of puerperal sepsis. Tuberculosis,
pelvic inflammatory disease and syphilis were also
major causes of mortality and morbidity. The
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introduction of sulphonamides in the 1930s and
of penicillin from 1941, combined with adequate
aseptic techniques, dramatically reduced but did
noteliminate mortality and morbidity from sepsis.
The general improvement of the care of women
in labour; ofthe patientwith miscarriage or ectopic
pregnancy, the recognition of causes ofpulmonary
embolism and their adequate treatment, the
treatment of heart disease, anaemia and
undercurrent illness have all played their partin
reducing maternal mortality.

Confidential enquiries into maternal mortality
and morbidity were stimulated by the
investigations of Dr Janet Campbell in 1924.
Unfortunately despite the great snides made in
the battle against maternal mortality in the West,
the rates in developing countries remain at leasta
hundred times greater than those of the USA or
Britain.

Perinatal mortality

The registration of live births in England and
Wales began in 1837 and became compulsory
from 1874 on. Stillbirths only became registrable
in 1928. Towards the end of the last century the
emphasis was on the health of the mother rather
than that of her fetus. Many perinatal deaths
resulted from deliberate sacrifice of the infant,
particularly in difficult deliveries. However, as the
birth rate declined from 1920 onwards infant
mortality became a major issue, and attention was
focused on the prevention of perinatal death.

Infant mortality was about 156 per 1000 live
births at the turn of the century, having remained
at that level since the early nineteenth century.
The rate dropped slowly to 36 per 1000 over the
subsequent 50 years. From 1906 infant mortality
was categorized as early neonatal (1 week
postdelivery), late neonatal (2-4 weeks
postdelivery), and postneonatal (over 4 weeks
from delivery). The early neonatal death rate
stayed static until the 1940s. The recorded stillbirth
rate of 1928 was about 41 per 1000 (live and
stillbirths) and did not alter until the 1940s. At
that time, the principal causes of perinatal
mortality were documented as maternal toxaemia,
antepartum haemorrhage, difficult labours,
congenital malformations and premature birth.
It was later recognized that other factors such as
rhesus isoimmunization and teratogenic drugs
were also involved (Hibbard, 1988).

In the 1940s Dugald Baird, Professor of
Midwifery at Aberdeen University in Scotland,



noted the association of low social class and poor
nutrition with high obstetric and perinatal
mortality. He assembled data on stillbirths and
early neonatal deaths which he categorized into
‘obstetrical’ and ‘environmental’ groups. He
discovered that perinatal deaths due to asphyxia,
possibly from placental insufficiency, increased
when the duration ofgestation exceeded 40 weeks,
particularly in older mothers. This led to the
conceptofinduction of labour for ‘postmaturity
and a liberal policy of Caesarean section to avoid
hypoxiain labour. In 1949 the perinatal mortality
rate in England and Wales was 38.1 per 1000 and
by 1991 about eight per 1000 total births - a
remarkable drop.

Perinatal mortality surveys were carried out in
Britain on a number of occasions between 1958
and 1982. Perinatal deaths were found to be
highestin consultant-staffed units, lowestin home
deliveries and intermediate for general
practitioner units. It was suggested that the
differences arose partly because of the transfer of
difficult cases in late pregnancy and labour and
also to the booking of high-risk patients into
hospital units.

Birth traumawas reduced by better training of
obstetric personnel, by the abandonment of high
forceps and difficultvaginal breech deliveries and
by the introduction of new methods of labour
management. Hypoxia in labour was sought after
more diligently, with scanty liquor or meconium-
staining signalling the need for more intensive
monitoring, orurgentinterference. However, the
hypoxic stillbirth remained difficult to eliminate
as a problem. Prematurity rates fell in response
to better nutrition and increased standards of
living. Heavy sedation was employed in an effort
to halt premature labour and in the 1970s
P-sympathomimetic agents were introduced for
the same purpose. The neonatal care of the
premature infant had little to offer until the 1950s.
High concentration oxygen therapy was
introduced, but this led to infant blindness from
retrolental fibroplasia. The iatrogenic prematurity
due to induction of labour in women supposedly
at term but with incorrect dates was eventually
curtailed by the introduction of ultrasound
technology with more accurate pregnancy dating
in the 1980s. Although first introduced in the
1960s, ultrasound pregnancy dating only became
widely available in the 1980s. Rhesus
isoimmunization was tackled after the discovery
of the rhesus factor by Levine and Stetson and
independently by Landsteiner and Wienerin 1940,
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by replacement transfusions of blood in the
affected newborn babies and subsequently by the
development of anti-D immunoglobulin by C.A.
Clarke of Liverpool in 1966. The legalization of
therapeutic abortion in many countries reduced
the perinatal rates of severe fetal congenital
malformation from approximately 6% to to less
than 2%.

As antenatal care developed, mothers were
placed in high- or low-risk categories. It gradually
became apparent that the fetus could also be
categorized in this way. As large- or small-for-
dates infants posed a special threat so intrauterine
fetal measurement became of importance.
Biochemical assessment of the fetoplacental unit
was born with the discovery ofa gonad-stimulating
substance in the urine of pregnant women by
Aschheim and Zondek in 1927. Soon called
‘chorionic gonadotropin’, this was the first of
many substances isolated from the placenta. In
the mid-1950s, Arnold Klopper andJim Brown of
Edinburgh developed methods for measurement
ofprogesterone and oestrogens in urine. This led
to the conceptofhormonal tests for fetoplacental
function. Ito and Higashi reported their detection
of human placental lactogen in 1961, and soon
after assays of human placental lactogen and
oestriol production were commonly used to test
fetoplacental function. Biochemical assessment
of the placenta and fetus remained popular until
the early 1980s. Meanwhile biophysical assessment
of the fetus evolved. The method based on
ultrasound examination and cardiotocography,
was introduced by Frank Manning and Larry Platt
in the early 1980s. Fetal kick counting was
introduced by Sadovsky et al. in Israel in 1976.

Labour and delivery

Profound changes occurred in the understanding
and management of induction of labour, of
delivery and of the third stage in the twentieth
century. There was also a gradual trend towards
delivery in hospital. By the 1990s almost 100% of
women attended hospitals for childbirth in many
developed countries. In the Netherlands, however,
35% of births occurred at home. A Commons
Health Committee in the UK advised in 1992 that
for low-risk mothers there should be a return to
births at home, in general practitioner or in
midwifery units. In response, the Royal College of
Obstetricians and Gynaecologists pointed to a
51.7 per 1000 perinatal mortality from such a
system in the Netherlands.
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Induction oflabour The concept of induction of
labour to effect preterm delivery in cases of
contracted pelvis was introduced in the mid-
eighteenth century. Ergot, derived from a fungal
growth on rye grain, had been known to traditional
midwives for centuries. Stearns of the USA
‘discovered’the drug in about 1808 and reported
its use in 100 cases ofaugmentation oflabour, but
its general use led to a high number of stillbirths
and the drug fell into disuse for speeding up the
first two stages of labour. Ergot continues to be
very useful for management of the third stage.
Throughout the nineteenth century a large
number of strategies for inducing labour were
tried. A favourite method was that of ‘bougie
induction’, and although maternal and perinatal
mortality were reported from their use, these and
other mechanical methods ofinduction were used
until the 1950s. Towards the end ofthe nineteenth
century induction by artificial rupture of the
membranes became popular in Britain. Around
the same time the use of quinine for induction
was described by Porak in 1878. This method
remained popular until the 1930s although it too
was associated with poor maternal and neonatal
outcome. Sparteine sulphate, an alkaloid ofergot,
was introduced in the 1940s and was quite
commonly used until the mid-1960s. At the same
time the O.B.E. (oil, bath, enema) routine was
used for most labour inductions, and for many
women in spontaneous labour, to empty the lower
bowel in an attempt to facilitate their labours.
‘Pitocin induction’was initiated by Theobald
of Bradford in 1952, who advocated the
physiological use of intravenous pitocin. He later
worked at University College Hospital with Nixon.
The drug was first extracted from the posterior
pituitary gland by Henry Dale in 1906. Blair Bell
described its application to the pregnant uterus
in 1909 and in the following year a pituitary extract
was administered in cases ofuterine inertiaduring
labour, but maternal deaths from shock were
reported after the intramuscular pitocin injections.
That the pituitary extract contained both
vasopressin and oxytocin was determined by
Vincent du Vigneaud who isolated purified
oxytocin in 1954 from pituitary extracts and then
manufactured synthetic oxytocin or Syntocinon.
Its use was reported by Boissonnas et al. in 1955.
Transbuccal induction using ‘linguets’of pituitary
extract was quite commonly used in the 1960s.
A pelvic scoring system was devised by Bishop
in 1964 who found that the ripe cervix was more
likely to respond to induction. The cervical
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ripening agent prostaglandin was introduced by
Karim et al. in 1968. At the same time Turnbull
and Anderson introduced theirmethod oftitrated
oxytocin infusion via an electric pump. By the
1980s two main methods ofinduction had evolved.
Artificial rupture of the membranes with
Syntocinon infusion iflabour did notensue within
12 hours was the first method. Cervical ripening
with prostaglandin followed by artificial rupture
of the membranes 4-5 hours later, with the
addition of Syntocinon soon afterwards if labour
had not supervened, the second method, became
a standard practice in many obstetric units.

In the mid-1950s about 13% ofbirths in Britain
were induced. This figure reached 26% in 1970
and almost 40% in 1974. Most cases of induction
were for maternal toxaemiaand for ‘postmaturity’.
After many women had complained about this
active intervention, induction rates fell to about
20% in the late 1980s.

Duration oflabour The uterus and its contractions
were actively investigated in the first half of the
century. This followed earlier work by Kristeller
of Germany who had reported on the
characteristics ofuterine action in 1861. Different
methods of tocodynamometry (measurement of
uterine muscle activity) were invented by Schatz
in 1872, Poullet in 1880, Podleschka in 1932,
Alvarez and Caldeyro-Barcia in 1950 and others.
The measurement of the activity ofvarious drugs
on uterine contractility was established by the
mid-1960s. It was in the same era that
incompetence of the cervix was investigated by
Lash and Lash in 1950, Rubovits in 1953, Palmer
and Shirodkar in 1953 and McDonald in 1957.
The duration ofspontaneous labours was assessed
in the 1958 and 1970 Perinatal Surveys in the UK;
and itwas found that the perinatal mortality rates
rose ifthe duration oflabour was less than 3 hours
ormore than 48 hours. Mortality rates were lowest
when the first stage lasted between 12 and 24
hoursin primigravidae or between 3and 24 hours
in multiparae. The optimum duration of the
second stage was between 30 minutes and 4 hours
for primigravidae. From the early 1970s
intervention to speed up the first stage of labour,
by artificial rupture ofmembranes and intravenous
infusion ofoxytocin, became more commonplace
even when labour had not been induced
artificially. During that decade, O ’Driscoll and
Meagher of the National Maternity Hospital,
Dublin, introduced their ‘active management of
labour’, which provided low rates of obstetrical



intervention combined with a high level ofsupport
in labour. Philpott of Rhodesia introduced the
‘partographic control of labour’, a method by
which uterine hypotonus or disproportion could
be recognized and appropriate action taken before
the mother or fetus became exhausted.

Analgesia Although extracts ofmandrake, poppy
and other methods were used for pain relief over
many centuries, it was not until Queen Victoria
accepted chloroform analgesia in 1853 for the
birth of her eighth child Leopold, that pain relief
for the labouring woman became socially
acceptable and known as Chloroform a la Reine.
Although morphine and scopolamine were used
from 1902, it was not until 1932 that R.J. Minnitt
of Liverpool designed a portable gas and air
analgesic system and so introduced the use of
volatile gases in obstetric analgesia. By 1946 gas/
air analgesiawas commonly used. Trilene was also
used. Pethidine (meperidine or demerol in the
USA and Dolantine in other parts of the world)
was introduced as an alternative to heroin and
morphine in 1940 and was first used as an
‘antispasmodic’ to relieve uterine pain. However,
itsoon became the mostcommonly used analgesic
in labour. The drug had adverse effects on the
fetus so pethilorphan, amixture ofpethidine with
a narcotic antagonist was introduced, and was
used in almost a quarter of labours during the
early 1970s. Various forms of tranquillizers,
including promazine and diazepam, were used,
as were the phenothiazine derivatives
perphenazine and promethazine.

Regional analgesia in the form of caudal
anaesthesia which was first described by Sicard
and Catheline in 1901 was applied to obstetrics by
Edwards and Hingson in 1942. Lumbar epidural
analgesia became more popular and gradually
replaced caudal analgesia from the mid-1970s
onwards. Pudendal block enjoyed a vogue during
the 1960s and 1970s although already advocated
in the 1940s.

The ‘natural methods’ of pain reliefin labour
failed to achieve popularity until their use was
demanded by some women’s groups in the mid-
1980s

Assisted delivery Caesarean section delivery was
performed in less than 2% of labours at the
beginning of the twentieth century, but by 1990
was carried outin 12% ofdeliveries in the UK and
rates of over 25% were recorded in some centres
in the USA and even higher in the upper social
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classes there. While forceps delivery was
uncommon in the early 1900s, approximately 5%
of all deliveries were effected by this means in
1958. The figure rose to 12-16% in 1990. The
ventouse or vacuum extractor was introduced in
the 1950s and replaced the use of forceps
somewhat, butdid notachieve the same popularity
in the Anglo-Saxon world as in French-speaking
countries. The practice of episiotomy with or
without instrumental delivery became common
after 1950. At that time about 15% of deliveries
were accompanied by this practice, but by the
mid-1980s anything up to 50% oflabouringwomen
had the procedure carried out. Women’s groups
then actively campaigned against the unnecessary
performance of episiotomy.

Electronicfetal monitoring Auscultation ofthe fetal
heart in labour was first performed in the mid-
nineteenth century. Towards the end of that
century it was recognized that variations of the
fetal heart rate were related to the fetal condition
at birth. In the 1960s the science of electronics
was applied to the monitoring of the woman and
fetus in labour. Due to the work of Hon and
Caldeyro-Barcia, Guttmacher and others, certain
changes in fetal heart traceswere found to predict
fetal hypoxia. Electronic fetal monitoring
gradually appeared to be essential for the proper
supervision of the fetus in labour. However,
MacDonald’s study and other studies in the mid-
1980s showed that electronic monitoring as
compared to intermittent auscultation had
probably notimproved the outcome for the fetus;
yet electronic monitoring in high-risk cases,
combined with Saling’s technique of fetal scalp
pH monitoring was still considered valuable. The
condition of the newborn infant was affected not
only by hypoxia but also by the use of drugs in
labour. Virginia Apgar, an American anaesthetist,
introduced a scoring system which allowed
definitive evaluation of the newborn’s condition
in 1953.

The third stage In the 1930s the use of ergot was
again revived, and ergometrine was developed in
Britain. Syntocinon, which was produced in 1954,
was later combined with ergometrine to form the
compound syntometrine, which came into general
use in the 1960s.

Hospital delivery During the 1920s in the UK

approximately one-fifth ofmothers were delivered
in hospital. By 1954 this figure had reached almost
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64%. By 1972 that figure was almost 92% and by
1991 approximately 99% ofwomen were delivered
in maternity institutions. Trends in the
introduction of ‘user-friendly’ domiciliary-type
birthing rooms in hospital contrasted sharply with
the regimented authoritarian attitudes of the
1970s. The humanization of labour suites and
lying-in wards reflected changing attitudes among
health professionals who gradually understood
that a caring approach to labouring women and
their partners could rate as highly as technological
intervention. The admission of fathers and other
supporters to the labour wards was one of the
major advances starting in British hospitals in
1962.

The role of midwives

In the early twentieth century Ballantyne initiated
routine antenatal care and with the encourage-
ment of Dr Janet Campbell of the Ministry of
Health, antenatal clinics were set up throughout
the UK Midwives ran the clinics with the help of
doctors who were mainlyjunior residents.

The changes in midwifery care in the years
from 1960 onwards were enormous, so that the
term ‘Childbirth Revolution’wasno exaggeration.
Although theoretically independent most
midwives considered themselves to be assistants
to the doctors who had an ever increasing role in
running the maternity units, especially in hospitals.
The result of technological changes was to be far
reaching. Partograms became widely used by
obstetricians, and to a certain extentreplaced the
verbal descriptions ofthe progress ofeach labour,
as midwives on one shifthanded over to the next.
Cardiotocographs became increasingly used in
labour wards that were sited away from the
antenatal and postnatal wards and resembled
operating theatres.

The pattern of labour changed in the 1980s;
chiefly because ofthe increasing use of Syntocinon,
it became more painful so epidural analgesia was
more often used, leading to more forceps
deliveries. The higher forceps rates, the greater
intervention rates and the higher Caesarean
section rates, all diminished the role of the
midwife. By 1974 the Central Midwives Board
(CMB) in astatement of policy stressed that pupil
midwives should receive instruction in the
management of natural birth in addition to the
new techniques of ‘active labour’ (Central
Midwives Board, 1974). Some obstetricians
stimulated by requests from mothers for a more
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‘natural’ process to be reintroduced managed to
lower the induction and the Caesarean section
rates. The role ofthe midwives visavisdoctors has
changed throughout the ages and will continue
constantly to change. This relationship and the
seeking for a greater say in delivering women on
the partofboth doctors and of midwives has been
aconstantand continuing theme throughout the
history of midwifery.

Womens *groups

As the century advanced the medical profession
became much more involved in womens’ health
care. Some women felt they had lost control of
their natural body functions, and were frightened
by the ever advancing tide of medical interven-
tions. By the mid-1970s a major confrontation
between womens’ groups and obstetricians
developed. As a result obstetricians re-evaluated
their role as health professionals and came to
involve the woman in making decisions to a much
larger extent. Women writers made a major
contribution to our understanding ofthe woman’s
pointofview. Their publications include valuable
works by Sally Inch (1982), Ann Oakley (1984),
Marjorie Tew (1990) and Ann Dally (1991).

Neonatal paediatrics

Neonatology was pioneered by the work of the
French physician Charles Michel Billard during
the 1820s when he worked at the Hospice des
Enfants in Paris. It is claimed however that the
first neonatal paediatrician was August Ritter von
Reuss who was appointed to the New Born
Department of the University Women’s Clinic in
Vienna in 1911.

Incubators were introduced at that time. The
Rotch model became available in 1903 and the
Hess water-jacketed incubator was designed in
1914. An important advance in 1935 was the work
ofGibberd and Blaikley of Guy’s Hospital, London
who pioneered infant resuscitation in this century.
Hyaline membrane disease or respiratory distress
syndrome previously known as congenital
atalectasis, was described in 1953. Six years later
Avery and Meade discovered that deficiency of
surfactant led to the syndrome. Surfactant
replacement therapy began in the 1960s and is
still being developed in the 1990s.

Aggressive oxygen therapy was instituted in
the 1940s in a bid to prevent or ameliorate the
syndrome. However, Theodore Terry soon



described blindness caused by retrolental
fibroplasia which itself was due to the high
concentration oxygen therapy. Modern
neonatology began in the 1960s with the advent
ofumbilical catheterization and controlled oxygen
therapy and the measurement of blood gases.

Erythroblastosis This was recognized by
Diamond, Blackfan and Batty in 1932 as a major
cause of perinatal mortality. The discovery of the
main blood groups in 1900, and the rhesus system
in 1940, and the application of umbilical vein
catheterization for exchange transfusion in 1951
only partially contained the problem. It was the
introduction of anti-D immunoglobulin in 1966
which eventually broughtrhesus isoimmunization
under a great measure of control.

Griefcounselling

One ofthe greatestadvances in neonatal care was
the introduction of grief or bereavement
counselling from the mid-1970s. From that time
onwards counselling skillswere applied to parents
who had suffered stillbirths, neonatal deaths and
miscarriages and were also introduced to other
areas of obstetrics and gynaecology.

Genetics, congenital defects and teratology

Although infants with genetic malformations had
been recognized from antiquity it was Mendel’s
publication of 1866 which had a major bearing on
the developmentofgenetic investigations. Watson
and Crick in 1953 described the double helix
molecular model for DNA. Amniocentesis was
reported by Menees et al. in 1930 and Bevis in
1953, while Liley in 1961 further refined the
technique. Brock and Sutcliffe in 1972 discovered
that high a-fetoprotein levels in the amniotic
fluid were associated with neural tube defects
thus paving the way for the antenatal assessment
of some congenital malformations. New
techniques included fetoscopy, introduced by
Westin in 1954; ultrasound by lan Donald in 1958;
chorionic villus biopsy by Evans et al. in 1972 and
gene probe analysis by E.M. Southern in 1975. By
these methods many congenital malformations
could be diagnosed antenatally with termination
of pregnancy being offered in some appropriate
cases and intrauterine surgery on the fetus in a
few others (Pauerstein, 1987).

As with so many other subjects in obstetrics it
was Pare in the sixteenth century who was the first
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to use the word ‘teratology’. It is taken from the
Greek word for ‘wonderful or monstrous’ but in
modern terms it signifies a whole variety of
aberrations of development. It has only recendy
been realized that there are many agents that can
cause abnormalities in the fetus and newborn
infant. This is despite the fact that old wives’ tales
have abounded for centuries about the effects of
antenatal happenings on fetal development. For
instance, strawberry marks or naevi were said to
have been the result ofmothers walking or falling
in a field of strawberries, or seeing abnormal
children, and hare-lip (cleft palate) was firmly
thought to be due to a mother being frightened
by a hare running across her path at night. In fact
about 2-4% of liveborn children do suffer from
serious structural abnormalities (Butler and
Alberman, 1969). A most dramatic event was the
recognition by McBride (1961) that Thalidomide
could cause abnormalities in newborn babies.
Twenty years passed before Herbst and others
discovered in 1971 that diethylstilboestrol taken
in pregnancy can cause adenocarcinoma of the
vagina of girls born to the mothers who took the
drug (Herbstrfa/., 1971) and it took still longer to
realize that males born to women who had taken
this drug could be sterile.

Itdid not take long for research to show that a
whole series of exposures in pregnancy to such
differentfactors asradiation, infections, hormone
abnormalities of the mother and drugs could
cause serious congenital defects in newborn
children. In 1973 Wilson published an important
work in which among other things he pointed out
the most susceptible times in pregnancy for the
fetus to be affected by teratogens; and he showed
that the time of laying down of specific organs was
an important feature in the action of noxious
elements on the fetus when they were most
vulnerable (Wilson, 1973).

It had long been realized that alcohol could
have an adverse effect on newborn babies. For
instance in the Bible (Judges 13:7) it says ‘Behold
thou shalt conceive and bear a son; and drink no
wine or strong drink’. In 1726 a report to the
British Parliament said ‘Parental drinking causes
weak, feeble and distempered children’.In more
recent times French observers realized that there
was a condition that they termed the “fetal alcohol
syndrome’ (Lemoine et al., 1968). The children
are usually small and have short palpebral fissures,
a low nasal bridge, ashortnose, indisdnctphiltrum
and anarrow upper lip, together with a small chin
and a flat mid-face. They are mentally
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handicapped, too. A very large percentage of
chronically alcoholic mothers have babies who
suffer from the fetal alcohol syndrome.

Itisnow known that there isavery large variety
of metals and drugs that can cause abnormalities
in babies, as well as such abnormalities being
caused by vitamin and other food deficiencies.
Because of the risks of possible ill-effects from X-
rays and radiotherapy aswell asradiography there
has been increasing caution in protecting the
fetus from being exposed to such rays.

In 1941 Gregg, an Australian doctor, noted
that infection with the rubella virus, hitherto
thought to be quite innocuous, was associated
with a large number of congenital cataracts,
deafness and cardiovascular defects in Australia
(Gregg, 1941).

Had Gregor Mendel notfounded genetics and
the laws of heredity in 1864 while working in his
monastery, knowledge ofthe science of teratology,
could not have been advanced so quickly (Wilson,
1973). As aresult of this explosion ofinformation
aboutteratogenic agents, all drugs now placed on
the market that can possibly be given to pregnant
women are assessed for their teratogenic effects.
Sometimes itis difficult to decide whether to take
the risk ofan abnormal baby in order to treat the
mother, and this isparticularly sowhen the mother
has to receive anti-cancer drugs.

Imaging

Radiology became available through the work of
Wilhelm Conrad von Rontgen who in 1895
discovered ‘a new kind of ray’ which he called
X-rays. He received the first Nobel Prize in 1901.
X-ray techniques became widely used in the early
part of the century, and as early as 1908 X-rays
were used from the 7th week of pregnancy
onwards. X-ray dating in late pregnancy became
common place but was inaccurate. Spalding
documented the overlapping ofskull bones found
on X-ray in intrauterine death in 1922. The bony
and soft pelvis were investigated in great detail.
Herbert Thoms improved the technique of X-ray
pelvimetry and on his findings based his Thoms’
Classification of Pelvic Types. For a time ‘routine
radiography’ was common. In the mid-1920s
however, came warnings that exposure to X-rays
could have a damaging effect on both infant and
mother. Despite that, radiology remained widely
used until 1956, when Alice Stewart and her
associates in Oxford reported that childhood
cancer was more common in infants who had
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been subjected to radiation in utero. At that time,
over 60% ofexpectant mothers were subjected to
radiology in some ‘centres of excellence’.

Ultrasound was introduced by lan Donald, J.
MacVicarand T.G. Brown in 1958. They originally
investigated abdominal masses with pulsed
ultrasound. A-mode, or one-dimensional scanning,
and B-mode or two-dimensional scanning were
later developed. The third technique of Doppler
ultrasound was found useful in detection of the
fetal heartbeat. Ultrasound techniqueswere soon
applied to obstetrics and the first scanner for use
in obstetric care was completed in 1960. Magnetic
resonance imaging was described independently
in 1946 by Purcell and also by Bloch. Eric Odeblat
used the technique to examine the uterine
musculature and cervical mucus during the 1950s
and 1960s and Mansfield and Maudesley obtained
the first human in vivoimages in 1977.

Termination ofpregnancy

The first liberal abortion law was passed in the
Soviet Union in 1920 but was later repealed by
Stalin in 1936. However, Iceland in 1935 and
most other East and West European countries
liberalized abortion legislation over the following
40 years.

In Britain restrictive abortion lawswere passed
in 1861 and such legislation rapidly spread through
the British Empire. These laws were repealed in
1967. Under the ‘code Napoleon’ of France
abortion became a capital offence in French law,
but attitudes changed in the second half of the
century due to the power of ‘Pro-Choice’ Groups
in particular ‘Choisir’. In the USA restrictive
abortion State Laws were repealed from the mid-
1970s in most but not in all States.

Litigation

Malpractice claims became of increasing
importance from the 1950s. The first laws which
mentioned malpractice appeared in the Code of
Hammurabi in ancient Babylon where stringent
penalties were outlined against physicians for
failure of treatments. In ancient Greece the
concept of peer review was introduced and Plato
advocated that putative physician malpractice
should be judged only by other physicians. Civil
liability for the actions of physicians and surgeons
was recorded in England in the fourteenth and
fifteenth centuries and in America in 1794. The



Medical Defence Union of the UK came into
being in 1885 and the Medical Protection Society
was formed 7 years later. By the 1990s medical
malpractice claims had become a multi-million
pound ‘industry’. One response ofthe profession
was to engage in defensive medicine. The
realization that obstetrics and gynaecology was a
high-risk area forced many practitioners to
abandon established positions or promising
careers in the profession (Varian, 1991).

Gynaecology
Cancer

Cervix The earliest form of cervical cancer was
described by Rudolph Virchow in 1858 and John
Williams in 1886 (Ricci, 1945). These superficial
lesionswere again described in the 1900s by Cullen
and other investigators. The so-called ‘surface
carcinoma’or ‘intraepithelial carcinoma’was later
termed ‘carcinoma in situ’ by Broders in 1932. In
1962 Reagan etal. introduced the term ‘dysplasia’.
A further change occurred when Richart
introduced cervical intraepithelial neoplasia
terminology in 1964. Cells from the abnormal
cervix were subjected to microscopy by Daniel
and Babesand also O. Vianawho reported tumour
cells in vaginal fluids in 1927. The work of
Papanicolaou and Traut in 1943 stimulated
cervical cytology screening which was first
introduced in 1948.

Examination ofthe cervix under magnification
was introduced by Hans Hinselmann in 1925. He
first used acetic acid to coagulate cervical mucus,
and this later led to the ‘acetic acid test’. Three
years later Schiller advocated the use of Lugol’s
iodine to stain the cervix. Various classifications
were introduced to describe the colposcopically
detected cervical abnormalities and their
relationship to cancer. Initially the treatment of
premalignancy was by biopsy or cone biopsy, but
these methods were complemented by laser
therapy from the mid-1960s and by cryocautery
from 1970. Electrocautery techniques introduced
in the late 1940s were again revived in the 1970s.
The cold coagulatorwas first brought to attention
by Kurt Semm in 1966. Diathermy loop excision
was pioneered by Cartier in 1981 and popularized
by Prendiville in 1989.

Invasive cervical cancer was being treated by
radical abdominal hysterectomy by Ernst
Wertheim in 1900; and his technique was
continuously modified by Schauta, Victor Bonney
and others over the years. Radiotherapy was first
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used in 1903 by Cleaves and also by Danysz. In the
same year Abbe started to use radium to treat
cervical cancer in the USA. At first it was thought
thatradiation would replace surgery butithas not
done so entirely, and they are complementary
treatments.

Ovary The Pfannenstiel Classification ofovarian
tumours of 1898 was replaced by Robert Meyer’s
Classification in 1915. Although various forms of
ovarian tumour had been described prior to this
century, much of our knowledge is due to
observations made between 1900 and 1940. The
mainstay of treatment has been surgery but
chemotherapy was introduced in the form of
alkylating agents in 1952 by Rundels and Burton.
Early ovarian cancer has proved notoriously
difficult to detect. Because ofthis there developed
an interest in tumour markers particularly
following Witebsky and his associates’ isolation of
antisera to mucinous cancers in 1956. Perhaps in
the future a simple blood test will be able to be
used as a screening device. Early detection and
treatment would drastically improve the high
mortality rates of 75% within 10 years of first
diagnosis.

Vagina Cruveilhier of Paris first described
carcinoma of the vagina in 1827. The condition
was rare, but in 1971 Herbst et al. described the
association between stilboestrol treatment of
pregnant women and the onset of vaginal
adenocarcinoma in their daughters.

Vulva In 1912, Basset and also Kehrer devised
their radical operations for cancer of the vulva.

Uterus In 1900 Pusey and Pfahler used X-ray
therapy forendometrial carcinoma. Radiotherapy
was gradually introduced as a treatment in the
1920s. Surgery however became the more popular
form of treatment so that by the end of the 1940s,
acure rate ofalmost 70% was claimed for surgery.
Rita Kelley and William Baker introduced
progesterone therapy in 1950 and cytotoxic
treatment was used from the 1970s onwards to
supplement surgery.

Cytotoxics In the fight against cancer, surgery
and radiotherapywere, until 1946, the main modes
of treatment. In that year the first publications
appeared suggesting that drugs could be used to
combat certain forms of neoplasia. These drugs
were called cytotoxic, the word being derived
from the Greek word for cell and the Greek word
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toxicon or the Latin word toxicum for poison. The
Greeks had used the word toxicon for the poison
they used on arrows.

The first clinical use of a cytotoxic drug was
followed by its report by Gilman and Frederick
Phillips (1946). The drug urethane, was used in
the treatment of leukaemia by Patterson (1946).
Nitrogen mustard was also used in the same year
and induced remission in patients with lymphoma.
Nearly all cytotoxic drugs were, and most still are,
difficult for patients to tolerate because of their
side-effects.

Other substances with cytotoxic properties
were developed. They included low molecular
weight chemicals, hormones, enzymes, naturally
occurring antibiotics, plant alkaloids and
cytokines. Choriocarcinoma was the first danger-
ously malignant disease to yield to chemotherapy.
The drugs being used by 1970 were amethopterine
(methotrexate), mercaptopurine, actinomycin D,
and vinblastine. They had all been used sepa-
rately, in combination or sequentially. The drugs
were dangerous because they depressed bone
marrow function, causing a fall in leukocyte and
platelet counts and sometimes also diminished
erythrocyte formation. They also, because of this,
tended to lower resistance to infection.

Much of the work was carried out by Professor
Kenneth Bagshawe, at the Charing Cross Hospital
in London, where he treated the first cases in the
UK Choriocarcinoma or chorionepithelioma is
notavery common condition in the UK so it was
decided to limit treatment to three centres in
Edinburgh, Sheffield and London. Because of
the principle of freedom of choice, consultants
could treat their own cases; but only in those
three centres could the very rigid hormone assays
needed for assessing whether the condition was
responding be carried out. Between the years
1946 when the first drugs were given and 1991,
there were great improvements, particularly in
lessening the toxic side-effects by changing the
drug regimens.

In 1965 Skipper first advanced the “fractional
cell kill” hypothesis. He based his experiments on
transplantable murine leukaemia cell lines and
studied them in vivo. He found that a given dose
ofdrug killed a fixed proportion of tumour cells
irrespective of the initial number rather than a
fixed number of tumour cells. He thus postulated
that the cytotoxic killing of cells followed first
order kinetics.

The next gynaecological malignancy to
respond to the cytotoxic drugs was probably
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carcinoma of the ovary. Not all ovarian cancers
respond, but some do, particularly
dysgerminomas, which may respond to
chemotherapy with a single agent. Teratomas also
respond well. Combinations ofsubstances derived
notonly from moulds but also from heavy metals
were used so that platinum was combined with
vinblastine and bleomycin, or etoposide. Dennis
Talbot and Maurice Slevin (1991) were able to
report thatitwas likely that major advances would
be made in optimizing the scheduling of cytotoxic
drugs by using them with other forms of treatment
and by changing and better planning the schedules
for treatment.

None of this cytotoxic chemotherapy would
have been developed if it had not been for
the work of Peyton Rous (1879-1970) showing
that it was possible for sarcoma to be transmitted
in normal fowls (1910; 1913). Alexis Carell
(1873-1944) and Montrose Burrows (1884-1947)
were the first to grow the sarcoma in vitro. It may
well be thatitis logical that cytotoxic drugs, which
bear in manywaysa similarity to antibiotics, should
be used against tumours (Carell a..d Burrows,
1910). The virus transmission of tumours has not
been proved except for a few tumours and even
these are the cause of some debate so that Albert
Singer and David Jenkins (1991) in a review
editorial in the British MedicalJournal pointed out
thatalthough the human papillomavirus has been
implicated as a transmitting virus for cervical
canceritispossible that other viral agencies could
be responsible and in particular the herpes simplex
virus type 2.

Benign pathology

Endometriosis Although discovered by Karl von
Rokitansky the pathologistin 1860 and described
by other workers in the 1800s, it was Sampson in
1921 who first wrote of ‘chocolate cysts’ of the
ovary; terming the condition ‘endometriosis’. In
1922 Blair Bell coined the term ‘endometrioma’.
Fraser in 1925 suggested surgical treatment for
the condition and Karnaky introduced high-dose
oestrogen treatment in 1948 and thus laid the
foundations for hormonal and biochemical
treatments for the condition.

Family planning

In the early twentieth century the American
champion of birth control was Margaret Higgins
Sanger. She resolved to change ‘the destiny’ of



mothers, having observed the mortal effects of
criminal abortion. Her first birth control clinic
opened in Brownsville, Brooklyn in 1916. Marie
Stopes of England met Margaret Sanger in 1915
and later developed a commitment to the birth
control movement. Stopes’first clinic was opened
in 1921 in the Holloway district of London
(Figure 15).

Naturalfamily planningm.eth.ods were boosted
by the introduction of the ‘calendar method’
based on thework of Ogino ofJapan and Knaus of
Austria in the early 1930s. They worked out the
dates of ovulation in the menstrual cycle. Also at
that time Van de Velde noted the relationship
between the basal body temperature rise in the
second halfofthe cycle and ovulation, and so the
temperature control method came into use. Seguy
and Simonnet related increased cervical mucus
production to ovulation in 1933. By 1972 John
and Evelyn Billings and co-workers in Australia
had perfected their Billing’s mucus technique.

Barriermethodsof contraception were in use for
centuries but the process of vulcanization only
became available in 1834. In the early 1900s rubber
condoms had a shelf life of 3 months, but by the
1930s the latex process improved the shelf life,
quality and efficacy of the sheath. Diaphragms,
cervical caps and spermicides were all available
prior to 1900, but were improved and became
more reliable from the 1950s onwards.

Intrauterine contraceptive devices became available
from 1909 when Dr Richter of Waldenburg
described the method. Ernest Graefenberg, Jack
Lippes,Jaime Zipper and others are eponymously
related to various forms of the device also named
after flowers in China and the Far East.

Hormonal contraception was based on the
discovery ofoestrogen by Edgar Allen and Edward
Doisey in 1923 and of progesterone by George
Corner, Willard Allen and Walter Bluer in 1928.
In the 1940s Russel Marker was responsible for a
major breakthrough when he isolated
progesterone from the Mexican yam and thus
found acheap method ofobtaining the hormone.
In 1956 Pincus, Chang, Rock and Garcia used
norethisterone to inhibit ovulation. Enovid, the
firstcommercially available contraceptive pill, was
marketed in the USA in 1960, to be followed by
many others with diminishing quantities of
hormones.

Various sterilization procedures were described
by Madlener in 1910 and by Irving, Pomeroy and
Kroener in the subsequent 20 years. Laparoscopic
sterilization was first used by Power and Barnes in
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Figure 15 One of the first Family Planning Clinics to
be established - Marie Stopes’ clinic in the Holloway
district of London, established in 1921. Reproduced
with kind permission from the IPPF

1941 and Fallopian tube occlusion devices became
available in the early 1970s. Common types
included the Hulka-Clemens clip, the Fallope-
Yoon ring, and the Filshie clip. Vasectomy was
first used at the end of the nineteenth century
and became commonplace from 1960 onwards.

Hormones

The various hormones involved in the female and
male reproductive tracts were all isolated in the
twentieth century. Allen and Doisey isolated a
potent oestrogen from the follicular fluid of sows’
ovaries in 1923. Corner and Allen (1929)
developed a bioassaywhich enabled them to isolate
progesterone. They used the term ‘progestin’but
Butenandt in 1930 suggested the suffix ‘sterone’
and thus the term ‘progesterone’ arose. In 1931
Butenandt isolated a male hormone from urine
which he called androsterone. The pituitary gland
was the subject of intensive study from the late
nineteenth century and Oliver and Schafer in
1895 obtained extracts with pressor and oxytocic
effects. Du Vigneaud etal. eventually had isolated,
analysed and synthesized vasopressin and oxytocin
in 1954. It was Fevold, Hisaw and Leonard who
discovered that two different pituitary hormones
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influenced the ovarian cycle. Three years later the
separation of follicle stimulating and luteinizing
hormones was described and the pituitary gland
was named the ‘leader ofthe endocrine orchestra’,
the ‘conductor’being the hypothalamus.

Strieker and Grueter of France in 1928
described secretion of milk following admin-
istration ofa pituitary extract. Their discovery led
to the isolation of prolactin and led to important
work being carried out on hyperprolactinaemia
in the 1930sbyKrestein, Ahumadaanddel Castillo.
In 1972 Meites et al. discovered that inhibitory
control was exerted by secretions from the
hypothalamus; and from this Besser et al. were
able to report that bromo-criptine was effective in
lowering high prolactin levels. The portal system
between the hypothalamus and the pituitary was
described by Popa and Fielding in the early 1930s.
Harris, Professor of Anatomy in Oxford, carried
out important work in evoking ovulation by
stimulating the tuber cinereum and preoptic areas
of the hypothalamus. Saffran and Schally after
extracting substances from many tons of pigs’
hypothalamic tissues identified the decapeptides
in them and named them the hormone releasing
factors in 1955. For this Andrew Schally received
the Nobel Prize in 1977.

An endocrine function of the placenta was
first described by Aschheim and Zondek (Figure
16) in 1927 although it had been first suggested

Figure 16 Bernard Zondek (1891-
1967). Obstetrician and endocrin-
ologist. The inventor with Selmar
Aschheim of a test for pregnancy

Figure 17
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by Halban in 1904. Chorionic gonadotrophin
production was tracked down to the syncytium in
1963. Ovulation induction techniques employing
placental hormones had been introduced by Davis
and Koff as early as 1938 using an extract of
pregnant mare’s serum.

Polycystic ovaries, first described byJ. Lisfranc
in 1830,came under scrutiny from Irving Stein
(Figure 17) and Michael Leventhal (Figure 18)
of Chicago in 1935. They described women with
amenorrhoea and cystic ovaries whose
menstruation returned following bilateral ovarian
wedge resection. |Initially diagnosed at
laparotomy, the large pearly ovaries of the
condition could also be seen at laparoscopy, and
later the typical ultrasound findings were fully
described and illustrated in the 1980s, by Judy
Adams working in the Middlesex Hospital,
London.

Prostaglandinswere discovered by Kurzrok and
Lieb in 1930 and became ofgreatimportance for
the induction of labour and abortion from the
1970s.

Itisofinterestthatstilboestrol the first synthetic
oestrogen, widely used in the late 1940s and early
1950s after its synthesis by Dodds and by Cooke
and Hewitt, proved not only to be ineffective in
treating toxaemia and diabetic pregnancies, but
also to be teratogenic, as shown in 1971 by Herbst
who discovered that there were disastrous changes

Figure 18 Michael Leo Leventhal



in the genitalia of women whose mothers had
been given the substance in their pregnancies. It
was later realized that their sons, too, might be
infertile.

Infertility

The investigation of infertility became more
scientific for the first time with the description by
Rindfleisch in 1910 of hysterosalpingography.
Better known, however, in history, was Isidor
Rubin, who is remembered for the introduction
in 1920 o f‘Rubin’s test’which first involved tubal
insufflation with oxygen and later with carbon
dioxide. The endometrium was investigated by
Hitschmann and Adler in 1908 and by others, but
itwas not until 1950 that Noyes, Hertig and Rock
demonstrated that the endometrium could be
dated accurately histologically. Semen analysis was
introduced in the late 1920s and in 1931 Moench
and Holt analysed sperm morphology. A large
numberofworkers evaluated semen and the World
Health Organization and the American Fertility
Society issued guidelines to standardize the
reporting of sperm morphology. Hormone
profiles only became readily available from the
1970s onwards.

The conceptofthe induction ofovulation was
introduced in the 1930s but suitable agents did
notbecome available until the 1960s. Tubal surgery
played an important role, later supplemented by
the advent of in vitro fertilization and gamete
intrafallopian transfer technology, which became
widely available after the birth of Louise Brown in
1978, the first baby resulting from the in vitro
fertilization work of Robert Edwards (g.v.) and
Patrick Steptoe (g.v.).Artificial insemination with
donor semen was extensively used in the 1970s
but received a set-back with the realization that
donor semen could transmit the human
immunodeficiency virus.

Venereal disease

Syphilis and gonorrhoea were the main forms of
venereal disease in the 1900s when no successful
method of treatment was available. Millions of
people world-wide died from the ravages of
syphilis. The Lock (venereal disease) Hospitals
provided care for some of the sexually infected.
The introduction of the arsenicals in the first
third of the century was instrumental in altering
the course of syphilis. The sulphonamides and
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penicillin followed and the latter could treat both
syphilis and gonorrhoea.

Paul Ehrlich had patented Salvarsan
(arsphenamine or 606) in 1907. He also produced
neoarsphenamine which was more soluble and
which was found to cure syphilis in humans in
1910. This drug became known as the ‘magic
bullet’or therapeutica magnans. The spirochaete
had been discovered in 1905, and the Wassermann
reaction to diagnose the disease from blood
samples was described in the following year.
During the FirstWorld War, one venereal disease
officer was employed for every 10 000 troops. By
the 1930s blood tests for syphilis were required
premaritally in some states in USA and soon after
this, antenatal screening for syphilis was
introduced as a routine. Penicillin was found to
be an effective treatment in 1943 but syphilis still
existed in epidemic proportions until the 1970s.

The acquired immune deficiency syndrome
(AIDS) was first reported in the USA in 1981,
although the first cases had been seen but not
recognized for what they were in 1978. AIDS had
replaced syphilis as the major killer venereal
disease world-wide by 1985.

In 1975 it seemed as though the major
epidemics had been eliminated. There was no
recurrence ofthe plague thathad occurred in the
fourteenth century, the endemic syphilis that
could be found all over the world from the
sixteenth century onwards was at least under
control, ifnoteliminated, and smallpox had been
completely eliminated. Then there arose the new
scourge, the human immunodeficiency virus
(H1V), that led on in very many cases to AIDS.
Once the first signs of this disease have started,
death isalmost inevitable within 10 years or so of
the first symptoms. Manywomen were infected by
heterosexual intercourse and their babies were
subsequently infected either in uteroov postnatally
through breast-feeding.

InJanuary 1983 Professor Luc Montagnier of
the Pasteur Institute in Paris isolated the virus for
the firsttime. In May 1983 Dr Ann-Marie Casteret
wrote an article in Le Quotidien duMedecinpointing
out that the USA was about 2 years ahead of
France in its experience of the disease.

In January 1985 Robert Gallo taking part as
the head of a group in the USA in the race with
the French to identify the virus and delineate its
characteristics, published an article in Nature
describing the complete nucleotide sequence of
HIV. It required the work of several extremely
well-funded laboratories to produce this article of
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great complexity. In factthe article had 19 named
authors and received help from many other
individuals; but Gallo’spriority has been disputed.

Another multi-author article in the British
MedicalJournal in 1991 underlined the fact that
very heavy investment and the work of many
individuals and teams are required not only for
the successful performance ofthiskind ofresearch;
but also for research into molecular biology, and
thatteams oftrained researcherswere continuing
to probe towards the complete mapping of the
human genome.

At first it seemed as though AIDS, which
appears after a lengthy incubation of HIV in the
human body, occurred particularly in homosexual
communities in California and later in New York.
However, by the late 1980s it was quite clear that
world-wide the most common cause of infection
was unprotected vaginal intercourse, and that
increasingly large numbers ofwomen were being
infected and were infecting their casual or
permanent partners as well as the fetuses in their
wombs with this deadly virus. Pneumocystis carinii
pneumonia outbreaks occur as the great final
killer of people with AIDS who have insufficient
immunological protection, not only for the virus
causing the disease, butfor the other opportunistic
infections which eventually kill them.

Many of these infections are acquired before
the appearance of AIDS and several such as
salmonellosis, herpes simplex and cytomegalovirus
(CMV colitis) were recognized in the 1970s and
1980s not only in homosexuals but also in their
partners appearing in gynaecological clinics.

The presence of HIV in obstetrics, with the
birth ofcongenitally infected children, has been a
very serious development.

Gynaecologistswere being infected by hepatitis
B virus and developing viral hepatitis after
acquiring small, almost subclinical, injuries while
operating or giving injections in the 1980s. This
meant that many gynaecological patients
undergoing major surgery were tested for the
antigens of hepatitis. It also became recognized
that gynaecologists themselves could, pass their
viral infections (hepatitis and HIV) on to patients
when they operated on them.

The menstrual cycle

The physiological changes of the menstrual cycle
were the subject ofintense scientific scrutiny from
the late 1900s. The introduction of the uterine
curette by Recamier in the 1840s provided the
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means by which endometrial tissue could be
sampled. Hitschmann and Adler of Vienna first
clearly illustrated the changing endometrial
histological appearances throughout the cycle in
1907-1908. The mechanism of menstrual
haemostasis was investigated by Schickele in 1912.
Calendarrecords ofthousands of menstrual cycles
were investigated by Arey in 1959 who discovered
the average interval of 28.4 days. Markee in 1940,
by extremely skilful experiments, investigated the
role of the endometrial vasculature in
menstruation.

Excess menstrual loss was correlated with
abnormal histological characteristics of the
endometrium by Cullen in 1900, Schroder in
1914 and Novak in 1927. Hormone therapy for
menorrhagia was given first by Albright in 1938,
while cyclical oestrogen and progesterone therapy
was suggested by Hamblen and colleagues 3years
later. Dilatation and curettage were also advocated
as a treatment as well as for diagnosis. A large
number ofdrugs were evaluated, but hysterectomy
was the mainstay in treatment ofwomen who had
completed their families until the advent of
endometrial ablation in the 1980s. The menopause
came under intense scrutiny from 1966 when
Wilson’s publication Feminine Forever brought
hormone replacement therapy to the public’s
attention. The premenstrual tension syndrome
became apopular target for medical treatmentin
the 1980s.

Endoscopy

Both laparoscopy and hysteroscopy date from the
development of the cystoscope in the nineteenth
century. George Kelling described ‘coelioscopic’
examinationsin 1901 andjacobaeus of Stockholm
introduced the term ‘laparoscopy’ in 1910; the
term ‘peritoneoscopy’ being coined by Orndoff
in 1920. During the 1940s culdoscopy was
popularized by the work of Albert Decker and
became more commonly used than laparoscopy
in the USA. However, the inU'oduction of modified
instrumentation and cold light illumination
sources in Europe, following the work of Hopkins
of Reading in the UK, led to a second surge of
popularity for laparoscopy from the 1960s. Names
associated with the laparoscopic technique in
Europe were Raoul Palmer of Paris who taught
Patrick Steptoe ofthe UK and Kurt Semm of
Germany.

Pantaleoni described successful hysteroscopy
in 1869. Clado in 1898 and David in 1907 refined



the technique and there were further
improvements and popularization in the 1930s
and 1940s, butitwas notuntil the 1970s and 1980s
that hysteroscopy became more widely used after
techniques were improved by Hamou, Parent,
Baggish and Barbot. Endometrial ablation
techniques, which were first reported by
Droegemuellerand his associates in 1971, became
an alternative to hysterectomy in cases of
menorrhagia.

Urology

In the early part of the century much of the
scientific activity in this area was based on the
treatmentofvesico-vaginal fistulae following Sims’
example. However, ‘stress incontinence’, first
named as such by Eardley Holland in 1922, and
the ‘unstable bladder’ became relatively more
important as cases of vesico-vaginal fistula were
less frequently seen in the developed countries.
Various forms ofvaginal and abdominal operations
to cure stress incontinence were perfected from
the 1920s. New procedures are still being reported
in the 1990s.

The unstable bladder became suitable for
investigation after the introduction of the
cystometric technique by Mosso and Pellacani in
1882. Drug therapies for the condition firstbegan
when belladonnawas used by Langworthy in 1936.
Gradually more sophisticated pharmaceuticals
were used to relieve this unsocial condition.

DNA manipulation

Itwasin the 1970s that precise cutting andjoining
of DNA molecules in the test tube first came
about, leading to the possibility of constructing
new combinations of DNA segments. Recombinant
techniques were used first in plant cultures but
later with the aid of in vitro fertilization to obtain
embryos for culture it became possible to mix
cells from different embryos and produce
chimeras.

By putting DNA into a newly fertilized egg
adult animals can be bred so that transgenic
progeny lines are produced. This has been
performed successfully in mice and in farm
animals. In this way, due to the development of
transgenic technology based on in vitro
fertilization, new animal models can be produced
to test for possible treatments for genetic disorders.
This is achieved by inactivating targeted genes
and culturing different types of cellswhich can be
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introduced into small animal embryos (Benz,
1989). This isnow leading to very difficult ethical
situations.

DNA sequences and recombinant technology It was
the in vitro fertilization techniques developed in
the 1960s that made it possible to make transgenic
animal technology an almost daily event in farm
animals. One of the off shoots of the in vitro
fertilization procedures has been the production
of monoclonal antibodies by cell fusion. The
antibody molecule is obtained by fusing E
lymphocytes (the antibody-secreting cells of the
immune system) with ‘immortal’, malignant
myeloma cells obtained from mice. While these
techniques may not be considered to be pure
gynaecology they certainly will in the future help
gynaecologists to deal with various abnormalities
and even perhaps with cancers. The public
however, tends to be very suspicious of
recombinant technology.

RECENT DEVELOPMENTS IN CHINA

Until the 1970s the Eastern system of barefoot
doctors had prevailed, providing most medical
treatment. Barefootdoctorswere, and are, mainly
trained in County and Commune Hospitals. In
the 1990s there are 1.5 million barefoot doctors
for the population of China, which is over 1000
million.

The Peking Union Medical College was in
existence by the 1920s and trained women gynae-
cologists from then onwards. The most famous of
these was Doctor Lin Qiaozhi, born in 1901, and a
gynaecologistfrom the age of 30 onwards, most of
the time at the Peking Union Medical College.
There had been no women resident doctors in
Chinese hospitals before her; and she was cer-
tainly the firstwoman to hold the postof Chiefof
Gynaecology in any University Hospital.

The medical educational system in the 1990s
includes medical colleges and very advanced medi-
cal technology and in particular microsurgery;
but together with this modern surgery,
traditional Chinese medicine, Chinese herbal
medicine and pharmacology are still taught.

Until the 1940s there were very few fully trained
doctors in China. Most of these were medical
missionaries from European countries; but the
traditional doctors in China had been using drugs
which were discovered only much later by Western
doctors. For instance, some cardiac patients were
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being treated for hundreds of years with Rauwol-
fia which grows well in some parts of China.

China started to catch up very quickly from the
1940s onwards, and such techniques as Caesarean
section and forceps became more commonly used
than previously. All the same it has not been easy
to reduce the stillbirth and 1st year death rate
from 50% of all deliveries to something resem-
bling Western figures.

Maternal mortality is still very high in China.
In 1950 it was about 1500 per 100 000 deliveries
and in 1990 it had dropped to 94.7 per 100 000
deliveries. This is to be compared to a figure of
less than 10 per 100 000 deliveries in Western
Europe. The rate in China is far worse in the
remote rural and mountainous areas than itisin
the urban areas where it has dropped to under 50
per 100 000 deliveries. China still needs pro-
grammes of antenatal care and health examina-
tions and now Chinese medical services are begin-
ning to make contact with the World Health Or-
ganization, United Nations International Chil-
dren’s Emergency Fund (UNICEF) and United
Nations Family Planning Association (UNFPA).

Population and birth planning in the People’s
Republic of China

China had its first census in 1953 and it was then
realized that there was a population ofalmost 600
million, growing at about 2% annually. The Chi-
nese leaders tried to start family planning pro-
grammes. These were interrupted in the late 1950s
by the Great Leap Forward, and again in the
1960s by the Cultural Revolution, but since 1971
birth planning has been given consistently high
priority by the ruling Communist Party leadership.

Medical schools in China all closed in 1966
and onlyre-opened in December 1970 when their
administration was placed under the control of
revolutionary committees, the chairman ofwhich
was always an army officer. They setup a campaign
in 1971 with Uater, longer, fewer’as the reproduc-
tive norms or goals for China. Later meant later
marriages, women first being recommended not
to marry before their mid-twenties, and then the
late twenties. Longer, stood for longer intervals
between births with 3 or 4 years recommended,
and fewer meant fewer children. In the early
1970s this meant two children per family butit has
now been reduced to one child per family. This is
now considered to be ‘better’.

The campaign to introduce intrauterine de-
vices has been successful and about 100 million
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were said to have been inserted between 1971 and
1978. Some of these have shapes that appear
unusual to Western eyes such as the ‘Canton
flower’. About 30% of couples are sterilized -
either the husband or the wife.

The Communistregimen was only established
in China in 1949. Before that there had been
Emperors who had not apparently encouraged
any systematic method of training gynaecologists
and obstetricians.

Chinaisahuge country. Mostofits population
is concentrated along the eastern coast of the
country, with only 15% of the country’s popula-
tion inland. Itwas only during the cultural revolu-
tion that doctors became dispersed throughout
the country, so that for the first time, rural
populations had medical attention. The barefoot
doctors brought contraception to the masses of
the population. They, in turn, were supervised by
higher trained doctors, insufficient in numbers.
Female sterilization is mainly carried out by
tubectomies, with the removal of most of the
Fallopian tube on each side. There are two tubec-
tomies for every vasectomy; and 20 million
tubectomies were done between the years 1971
and 1978. Itwas in that decade that the American
doctor Jordan Phillips introduced laparoscopy
and laparoscopic sterilization into China. His
teachings and techniques became disseminated
from the 1970s onwards.

This may have an effect on the number of
induced abortions in China, where in 1978 in
Beijing there were 940 induced abortions for every
1000 live births. In the countryside there were
about 300 per 1000 live births. Vacuum aspiration,
pioneered by the Chinese, is the main method of
abortion; and has spread throughout the world.

Atone time, Chinese women were not allowed
by law to marry younger than the age of 20; but
this law became unworkable. Although young cou-
ples are still encouraged to marry later in life,
penalties for early marriage are not so greatin the
1990s as they were 20 years earlier.

THE FUTURE

The conditions in time to come cannot be
foreseen, butitis likely that progresswill continue.
Societies, governments and health professionals
must together determine methods by which the
unnecessary mortality and morbidity in the
developed and developing nations are reduced to
a minimum. Purported advances in diagnostic
methods and treatments should be subjected to



rigorous trials before theirintroduction to clinical
practice. The mistakes ofthe past may be repeated
unlesswe heed the admonidon PrimumNonNocere.
It is hoped that the increasing interest of
obstetricians and gynaecologists in medical audit
and consumer satisfaction will convince the public
ofthe underlying humanity, high idealsand caring
attitudes of all who espouse this most noble
profession.
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MESOPOTAMIA

About 6000 years ago the flat coastal clay and
marshlands ofwhatisnow Iran and southern Irag
became populated with tribeswho migrated from
the surrounding areas. The land which became
known as Mesopotamia lay between the twin riv-
ers, the Tigris and the Euphrates, which origi-
nated in the mountains of Asia Minor and merged
to flow into the Persian Gulf. The region became
known as ‘the cradle of civilization’.

The first recognizable civilization in the area
was that of the Sumerians who populated the
southern part of Mesopotamia c. 4000-2400 BC.
Several cities were established, the best known of
which was Ur. Although the city may have lain on
the coast the ruins now stand 160 km inland. The
Sumerians developed the world’s oldest written
language. Cuneiform scriptwas committed to soft
clay using a hard reed with wedge-shaped end.
The clay tabletwas allowed to dry in the sun or was
baked in an oven. The Sumerians also used cylin-
drical seals for official documents. When rolled
over a clay tablet, an impression of the cuneiform
script or pictograph remained on the clay. Over
30 000 cuneiform tablets detailing the life in an-
cient Mesopotamia survive, 800 ofwhich deal with
the practice of medicine.

The Sumerianswere overrun by the Akkadians,
a Semitic warrior people from the north. Their
leader, Sargon the Great, was supposedly found as
a baby, floating on the river, in a basket made of
reeds. The Semites ruled from 2400 to 1900 BC.
The Babylonian era (1900-1100 BC) began when
Amorite tribes conquered the small town of
Babylon. This era’s most famous ruler was the
lawyer-king Hammurabi (c.1700 BC). He built a
city at that site in Babylonia. Hammurabi is
remembered for his code of laws which governed
the rights of citizens, and which contained a
number of directives for the medical profession.
The laws not only governed the economic
relationship between doctor and patient but also
laid down punishment for those who were
negligent. A thousand years after Hammurabi,

Babylon became known for its hanging gardens.
The Assyrian peoples in the north-east of
Mesopotamia slowly developed power from
1900 BC and were the dominant group in
Mesopotamia from 1100 to 606 BC. Two further
eras occurred, those of the Chaldeans (c.606-539
BC) and the Persians (539-331 bc).

Although symptoms were elicited, doctors de-
pended on divination to discoverwhatsincommit-
ted against the gods had caused the patient’s
illness. Hepatoscopy was practised, in which the
liver or entrails of sacrificed animals were exam-
ined. The patient’s prognosis depended on the
findings, and physicians referred for guidance to
clay models ofa sheep’sliver on which diagnostic
inscriptions were written. Cosmology was impor-
tant and diagnosis and prognosis were deduced
from the alignmentofthe stars. Anotherprognos-
ticaid came from the observation ofbirds in flight.
The direction of flight was important. If the bird
veered left, the outcome was pessimistic, and this
may have been the origin ofthe beliefthat the left
was sinister.

The medicine practised in Mesopotamia was
mainly of mystical or magical nature butthe medi-
cal ‘texts’contained almost 250 drugs ofvegetable
origin, 120 of mineral origin and 180 which came
from other sources. Very little was written on
obstetrics or gynaecology. However, it is known
that women gave birth while squatting on a birth
chair, oron bricks. The occurrence ofmiscarriage
was sometimes ascribed to injury. Infantsjudged
to be of poor quality were exposed and allowed to
die. Menstruating women were considered un-
clean and were isolated. This practice of isolation
was also used for many forms of disease. Adultery
was a serious crime.

The peoples of Mesopotamia understood the
principles of scientific agriculture and were also
interested in mathematics. Their numbered sys-
tems were based on units of 60 but a decimal
system was also in use. The 60-minute hour and
360-degree circle was passed on by them to the
present day.
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EGYPT

The ancient Egyptians began farming along the
valley and delta of the Nile about 6000 years ago.
Egypt’s small states were united by King Menes to
form one long narrow kingdom extending about
900 km along the river. The city of Memphis,
which was situated near the Nile delta, became the
capital soon after 3000 BC. The first calendar was
invented, and hieroglyphic writing came into use,
around the same time.

The Kings, or Pharaohs, were recognized as
gods in their own right. The Pharaohs divided
Egyptinto ‘nomes’or regions, each ofwhich had
a Governor. Due to its geographical position,
being surrounded by sea and desert, Egypt re-
mained relatively isolated over a long period of
time and this insularity allowed the development
ofastrong and unadulterated culture. Historians
have divided Egypt’s history between 3100 BC and
332 Bcinto 31 Royal Periods or Dynasties. Three
eras, or Kingdoms, were also recognized within
that timespan. The ancient Egyptians wrote pro-
lifically but their hieroglyphic script was
undecipherable. Our knowledge of their culture
was therefore based on archaeological evidence,
their ‘oral’ tradition, and the observations of the
Greeks and Romans who wrote hundreds ofyears
later.

Hieroglyphic (Greek: Hieros-sacred,Glyphein
- to carve) writing was developed from picto-
graphs where objects were represented by their
images. The ancient Egyptians learned to write on
papyrus (obtained from papyrus reed, by cutting
itspith into thin strips and pressing these together
as a writing material) using ink made of gum or
soot. The hieroglyphics were difficult and time
consuming to inscribe.Asimple and quicker form
called ‘demotic hieroglyphics’- from democratic,
or available to all - was developed, along with an
alphabet of 24 letters.

The translation of these sources became possi-
ble after the discovery of the Rosetta Stone. Dur-
ing Napoleon’sconquestof Egyptin August 1799,
asquad ofFrench soldierscarried outrepairs to an
outpost named Fort St Julien at Rosetta near
Alexandria. An officer called Bouchard (Boussard)
discovered aflatslab ofblack basalt stone measur-
ing roughly 114 x 71 cm which was divided into
three horizontal registers each ofwhich contained
an inscription in a different script. The inscrip-
tions were in hieroglyphics (sacred writing), the
abbreviated demotic script (the language of the
common people),and Greek. Many attempts were
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made to decipher the hieroglyphics. DrT. Younge
of England and Rosellini of Pisa were partially
successful.

Eventually the Frenchman, Jean-Francois
Champollion translated the hieroglyphicsin 1822.
Thus the Rosetta Stone, attributed to Ptolemy the
Fifth (c. 196 BC), became the key which unlocked
the vast storehouse of Egyptian knowledge. Our
main sources of knowledge of Egyptian medicine
came from the hieroglyphic inscriptions on tem-
ple and tomb walls, from examination of em-
balmed mummified remains, and also from a
series of papyri which were discovered in the last
century.

The papyri, supplemented by the archaeologi-
cal evidence, described Egyptian medical practice
relatively well. The reputed founder of medicine
was Thoth who presided at the Temple of
Hermopolis. He is said to have written the Her-
metic books, acollection 0f42 sacred books which
contained the available knowledge of the time,
covering a wide range of subjects. Six of these
books were devoted to medicine and the Ebers
Papyrus may have been one of the them. There
were anumber of goddesses of fertility, pregnant
women, and childbirth. Imhotep (c. 2900 BC) was
a famous physician who was later venerated as a
god.

Women sdiseaseswere adequately represented
in the papyri. The ancient Egyptians evolved over
a hundred anatomical terms and described the
external, but not internal, female genitalia. They
documented menstrual problemsand leukorrhoea
and were the first to describe uterine prolapse.
Male and female circumcision was practised. The
Arabic word for this mutilation is Chafadh. A
medical school was founded in the city of Sais and
women physicians taught obstetrics and gynaecol-
ogy. The birth stool was used and vaginal fumiga-
tion was an important method of administering
medications.

Contraceptive methodswere described, includ-
ing the application ofdung, honey and carbonate
salt. Acacia leaf tips, which produced lactic acid,
were also used. Surgerywas limited to the repair of
fracturesand ofvarious injuries. However, abcesses,
boils and superficial growths were also treated.
The copper salts contained in their eye paints had
an antiseptic effect, and wound dressings ofhoney
combined with grease or resin promoted healing.
The ancient Egyptians gained their limited ana-
tomical knowledge from their observation ofinju-
ries, preparation of animals for food, and the
embalming of the dead. As their knowledge was



limited they developed an almostentirely specula-
tive approach to anatomy and physiology.

Papyri are writings made on special sheets
made out of reeds. The reeds are grown on the
banks of the River Nile. They are still harvested
today between the monthsof June and September
most years. The outer rind of the reed is cut off,
then the pith iscutinto thin strips which are laid
horizontally and vertically. The criss-cross pattern
ofthe reedsispressed and it thus makes a sheet of
papyrus. The standard sheet of the 5th Persian
period was 15 x 30 cm. There is still a papyrus
institute on the banks of the Nile, near Cairo.

TheKahunPapyrus datesfrom about 1850 BCand
was discovered by Flinders Petrie, an English ar-
chaeologist, at Kahun, south-westofCairo in 1899.
Itisacopy ofamuch older text. The papyrus was
translated by F.L. Griffith in 1893, and its contents
related to gynaecology and veterinary medicine.
The first two pages contain 17 gynaecological
prescriptions and instructions; surgical methods
are notincluded in the instructions. On the third
page are 17 prescriptions for the assessment of
sterility and pregnancy and for ascertaining the
sex of the unborn child. There is much about
magic spells in the Kahun Papyrus. It is probably
the first textbook on gynaecology in medical his-
tory. There are references to vulval pruritus, for
which oil and incense, or asses’ urine, were ap-
plied. Uterine prolapse was treated with aconcoc-
tion containing grain, fruitand cows’ milk, which
was cooked and then taken as a gruel. Putrefac-
tion of the womb, due to infection or neoplasia is
mentioned. Lower abdominal pain with swelling,
and also urinary discomfort are alluded to, and
treatments offered. There are various methods
used to determine whether a woman is fertile.
Crocodile dung is advocated as a contraceptive.
Crocodile dung does have sponge-like properties
and peasant women in Egypt still use sponges
soaked in vinegar, placed in the vagina as ‘barrier’
contraceptives.

TheEbersPapyrus iscalled after the German Egyp-
tologist, George Ebers, and was bought by him in
1873 from an Arab in Luxor and translated into
German byjoachim. The writing, in black and red
ink, dates to about 1550 BCand isapparently acopy
of an older papyrus. Its text contains a pharma-
copoeia. There are prescriptions to regulate
menstruation, to prevent leukorrhoea, correct
uterine displacement, induce labour, increase lac-
tation, and to remedy breast disease. Treatments
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were administered orally, byvaginal fumigation or
irrigation, or by insertion of linen pessaries im-
pregnated with medication.

The Ebers Papyrus recommends a mixture of
Acacia tips, bitter apples and dates, bound to-
gether with honey and placed in the vulva. These
give off lactic acid, which isnot a bad spermicide.
The Ebers Papyrus, which is over 65 feet long,
contains 108 pages. It dates from the reign of
Amenhotep 1 (1526-1505 BC). Although it deals
with ‘the preparation of medicine for all parts of
the human body’, it has a special section ofgynae-
cology, including prolapse (found in several Egyp-
tian mummies), gonorrhoea, contraception, as-
sistance in childbirth, and possibly cancer of the
womb.

TheEdwin SmithPapyrus wasdiscoveredin agrave
near Luxor in 1862 and dates from ¢.1700 BC. It is
a copy of a document devoted to surgery which
probably dated back to 3000 BC. It contains the
oldestknown Egyptian prescription, isover 15 feet
long, and was translated byjames Henry Breasted,
the doyen of American Egyptology.

The Hearst Papyrus ¢.1550 BC was acquired dur-
ing an expedition by Hearst in 1901. It contains
204 sections, and refers to genitourinary diseases
in women. Most of the content is similar to the
Ebers papyrus.

The GreaterBerlinPapyrus also known as the Bruge
Papyrus, deals with 25 medical conditions includ-
ing breast disease and fertility. The Berlin Papyrus
gives a prescription for a mixture of fat, also
mandrake and sweet ale, boiled together and
swallowed by the woman, to be taken every morn-
ing for four mornings after intercourse. This pre-
sumably increases fertility.

TheLesserBerlinPapyrus ¢.1300-1600 BC, contains
incantations for mothers and sick children, the
contents being mainly of a mystical or magical
nature.

The London Papyrus c.1350-1600 BC, consists
mainly of mystical prose.

The Chester Beatty Papyrus deals mainly with dis-
eases of the anus. It dates from Dynasty XIX
(1315-1200 BC). It isnowin the British Museum,
and the most important part, number VI, has a
section on gynaecological problems, whilstnumber
X concerns aphrodisiacs.
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It seems likely that gonorrhoea existed in
ancient Egypt. It also seems likely that infertility
was common and was known as ‘wantin herwomb’
which meant an overwhelming desire to bear a
child. It is of interest that nomadic traders of
Arabia brought plants to be used as medicines in
Egypt, from India and China. Cinnamon was one
of these plants.

Although childbirth was attended by a high
mortality, both of mothers and infants, it was
regarded in Egyptas a natural eventand notas an
illness. It was ‘women’s business’ with no men in
attendance. The mummy of the Xlth Dynasty
Princess Hehenit shows that she had a narrow
pelvis and died shortly after delivery with a vesico-
vaginal fistula. It is not possible to calculate the
maternal and infant mortality at this distance in
time. Women squatted to deliver.

‘Fertility figurines’ made of faience or clay
have been found in old Egyptian tombs (Figure 1).
They are nearly always naked women. Little atten-
tion has been paid to the modelling of breasts or
faces, but hips and buttocks are exaggerated in
size and the genitalia are emphasized. Quite often
the pubic triangle is picked out with paint on
faience figurines or pricked with dots on figures
made with clay. If they were put into graves con-
taining male bodies then they were probably to
ensure that the man’ssexual potency would carry
through to the afterlife.

In 1896-97 100 000 fragments of documents
relevant to ancient history were discovered in the
geniza of the old Ben Ezra Synagogue of Old
Cairo. A geniza is a room in a synagogue into
which material that should not be destroyed
because itcontainsthe name ofGod orareference
to him, isstored. The discovery ofthe Cairo geniza
was made by two very learned Victorian ladies, a
Mrs Lewis and a Miss Gibson who had some
knowledge of Hebrew. They obtained a rare
fragment of a Hebrew manuscript which was
identified by Rabbi Dr Solomon Schechter,
Professorin Rabbinicsat Cambridge University, as
a part of Ecclesiasticus, a book of the Apocrypha.
Dr Charles Taylor, Master of StJohn’s College,
Cambridge, helped Dr Schechter to go to Cairo to
bring back all the contents of the geniza, which are
now being studied in the Cambridge University
Library. Among these are some fragments related
to excessive uterine bleeding and its treatment
(T-Sar 43/21), the early diagnosis of pregnancy
(T-Sn 90/36) and for the induction of abortion
(T-Sar 45/30). (T-S stands for Taylor-Schechter
the names under which the fragments are
classified).
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Figure 1 An early fertility symbol emphasizing the
importance of fertility in society. Reproduced with kind
permission from Gunn, A.D.G. (1987). Oral Contraception
in Perspective, p. 14. (Carnforth UK : Parthenon
Publishing)

Pregnancy tests in ancient Egypt

The Berlin and the Carlsberg Papyri deal with
pregnancy tests. Awomanwho thoughtshe maybe
pregnant was asked to urinate daily on two cloth
bags, one containing wheat and the other barley
mixed with sand and dates. Ifboth germinated she
was said to be pregnant. Ifneither did then she was
not. It may be possible that hormones contained
in the urine did cause germination. The
experiment has been repeated today and
sometimes found to work!

Not only in ancient Egypt but until the begin-
ning of the twentieth century, male doctors had
nothing to do with pregnantwomen. Hieroglyphs
described the Mshnt which was used sometime



before 2500 BC. Itwas a sort of confinement chair
made of brick, later replaced by wooden ones.

The placenta and the umbilical cord seem to
have a special place in Egypt, especially those
emanating from Royal Princesses, and even today
in Egypt, a peasant woman who wishes to have
another child may bury her placenta and cord
under the threshold of her house, considering it
to be ‘the other or second child’.

GREECE

The legendary Greek physician Asclepius
(Figure 2) became deified as God of the Healing
Arts. In mythological terms, he was the son of
Apollo the Sun God (who was also God of Music,
Fine Arts, Poetry, Eloquence, and Medicine),and
amortalwoman, the legendary Thessalian Princess,
Coronis. Coronis was killed for her unfaithfulness
to Apollo but he snatched the unborn Asclepius
from her as she became engulfed by the flames of

Figure 2 Asclepius, Greek God of Medicine. Repro-
duced with kind permission of Akademische Druck-u.
Verlagsanstalt, Graz, Austria
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her funeral pyre. Apollo’s son was raised by the
centaur Chiron, who instructed him in the healing
arts. (Apollo may have delivered his son by
Caesarean section and the funeral pyre may have
referred to the burning fever of puerperal sepsis
from which Coronis died.)

W hether mythological or not, Asclepius was
said to be a tribal chiefwho was skilled in the art of
healing. His sonsfollowed in his footsteps. Asclepius
trained them and they were known as Asclepiads
and Physicians. Asclepius became afigure of such
central importance that temples were builtin his
honour. The priests of the temples were also
called Asclepiads and were clinicians who prac-
tised conservative medicine.

The first Asclepian Temple was erected about
1200 BC, at Titane. At least 200 other Asclepian
Temple sites have been discovered in Greece and
the Mediterranean basin. The best known were at
Epidaurusand Cos. The templeswere usually built
in sites of natural beauty. The sick underwent a
processof‘incubation’or ‘temple sleep’and their
dreams were interpreted by the priests or
Asclepiads. Bathing, massage and the application
of soothing ointments were all practised, but
surgery was less frequently attempted. Sacred
serpents played an importantrole in healing and
the typical Asclepian staffwas entwined by a snake
(the serpent symbolism originated with the
Minoans). Recreational activities and fresh air
were encouraged so thatthe patient leftthe temple
refreshed, strengthened in faith, and in harmony
with nature.

The causation of disease was pondered by the
philosophers. Their teachings were combined
with clinical medicine about 500 BC and culmi-
nated in a new breed of medical scientists. Greek
medicine was influenced and enriched by contact
with Babylonia, Egypt and the East. However, the
Greeks were the first to separate medicine from
sorcery and magic. This new attitude began dur-
ing the Trojan Warswhich ended with the destruc-
tion of Troy in 1193 BC. Greek physicians of the
time removed arrow heads, stopped the bleeding,
applied medications, and cared for the sick and
wounded without the use of magic. The doctors
were practical men whose chief function was the
care of war wounds.

In the pre-Hippocratic era, animal
experimentation formed the basis of much of the
available knowledge on anatomy and physiology.
Alcmaeon of Crotona (c. 500 BC) was a famous
physicianwho held the viewthatillnesswasbrought
aboutas aresultofimbalance between the different
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components of the body. He also theorized that
the fetus nourished itself through its body in a
sponge-like fashion. His contemporary,
Anaxagoras, believed however that the fetus was
fed through the umbilical vessels.

The medical writers and philosophers began
to show a deeper interest in the reproductive
process from about the fifth century BC. In the
Hippocratic corpus, ten treatises dealtwith gynae-
cology or embryology. Hippocrates (Figure 3)
advanced a theory of ‘pangenesis’ or ‘preforma-
tion’. This theory held that sperm were produced
by both partners and contained elements from all
parts of their bodies. It was assumed that simulta-
neous orgasm must occur for conception to take
place. Aristotle replaced the theory of preforma-
tion with that of ‘epigenesis’ which was based on
the beliefthat the fetal body parts did not develop
simultaneously at conception butwere builtup by
successive accretions. The male sperm was the
organizeror creative elementwhich fashioned the
menstrual discharge into an identifiable being, as
the carpenter fashions a table from wood. Aristo-
tle theorized that the testicles were not necessary
for reproduction.

In keeping with the Greek beliefin the inher-
ent superiority of the right side, the male was
advised to tie a knot around his left testicle to
render it inoperative, and to thrust with gusto
until ejaculation took place. By this means a male
offspringwas assured. Alternatively the Hippocratic
‘school’advocated intercourse directly after men-
struation to achieve a similar result. Male off-
spring resided in the warmer right part of the
uterus having been formed from the rich, thicker
sperm, while females were conceived with watery
semen and their intrauterine life was spentin the
darker left side. In society men retained their
superiority, while females were mainly used for
their reproductive qualities. Hippocrates main-
tained that frequent intercourse kept women
healthy as it moistened the womb and improved
both their general and mental health.

The Greek writers opined that procreation
should followintercourse between femalesin their
late teens and males in their early thirties. How-
ever, in practice most women became married
soon after their menarche, which occurred in the
13th or 14th year of life. For conception to occur
it was thought necessary that the woman should
close the cervix immediately after seminal ejacula-
tion in order to retain the male seed. It was a
common beliefthatdeformed children came from
deformed parents or from those mothers who
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Figure 3 Hippocrates. Sculpture by Kostos Nikolau
Georgakas. Reproduced with kind permission from
the Lister Hill Library and the University of Alabama,
Birmingham, USA

were unfortunate enough to gaze on a monstrous
human or animal during their pregnancy. It was
further believed that the child’s physical appear-
ance could be modified by gazing at beautiful
statues or pictures. Twin pregnancy was consid-
ered a normal event, as women had two breasts
with which to feed the infants. Births of higher
multiple order, however, were said to portend
disaster.

The theory of superfetation was common. In
this situation a second pregnancy was thought to
occur in the presence of a previous conception.
The second pregnancy could be delivered as a
stillborn fetus or lost at miscarriage. Pregnancy
was divided into three phases, comparable to the
modern concept of zygotal, embryonic and fetal
life. The length ofgestation could lastfrom 7to 11
months. Quickening was thought to occur at 3
months in males, or 4 months in females. It was
observed thatthe baby born during the 8th month
was liable to be imperfect and would die from the
effects of prematurity. Miscarriage was thought to
be unlikely after the first 40 days of healthy
pregnancy.



Throughout pregnancy, expectant mothers
were advised to take exercise, eat well, and avoid
alcohol and excessive salt. Intercourse during preg-
nancy was considered beneficial by some writers.
Aristotle advised coitus prior to labour, which he
believed shortened the birth process. His observa-
tion was brought to fruition in this century with
the discovery and use of prostaglandins.

Labour and birth took place in the home. The
labouring woman was attended by a midwife, and
three or four female friends or members of her
family. Physicianswere only called when complica-
tions occurred. The midwives were generally pa-
rous women and were postmenopausal. The
midwife supervised the cleaning of the birth
chamberand probablyvisited the pregnantwoman
prior to labour. Various grades of midwife were
recognized and those with a knowledge ofdietetics,
surgery and pharmacy were highly prized. During
labour the midwife supervised drug administra-
tion, and led incantations to the goddesses of
pregnancy, Eileithyia, Artemis and Hera. Some
types of drugs were used to accelerate labour and
prior to delivery the birth canal was moistened
with warm oil. Both Hippocrates and Aristotle
advocated breathing exercises to relieve pain and
hasten the birth.

A birthing chair was used during the delivery
process although on some occasions the pregnant
mother sat on a helper’s lap. The midwife deliv-
ered the baby with her left hand, placed the baby
on a sheetand cut the umbilical cord four finger
breadths from the infant’s stomach. She then
examined the infant carefully to see whether itwas
worth rearing or not. The infantwas bathed, and
in some parts of Greece waswrapped in swaddling
bands.

The earliest description ofa normal birth was
presented in the Hippocratic work, Nature of the
Child.. It was theorized that the fetus adopted a
cephalic presentation asitsweightmeasured from
the navel to the scalp was greater than that from
navel to feet. Spontaneous rupture of the mem-
braneswas ascribed to the fetus who used hand or
foot movement to rupture the amniotic sac. The
fetus itselfwas thought to force a wide passage to
the pelvic outlet. In the Hippocratic works it was
stated that the pelvic bones separated in labour. In
consequence it was thought that obstructed la-
bour was due to the child being too weak to
separate the pelvic bones, and the importance of
disproportion went unrecognized. When labour
was prolonged and the child was undelivered, a
physician was called. Transverse lie and stillbirth
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were sometimes diagnosed. Delivery was effected
by means of various hooks and instruments to
which traction was applied, and the child was
stillborn or died soon after. Maternal injury with
consequent haemorrhage and sepsis would have
been potent causes of maternal death. The mater-
nal mortality rates may have been in the region of
10-20% for all births.

The Greeks practised exposure of unwanted
newborn children, many of whom were prema-
ture, deformed, illegitimate, or the offspring of
slaves. Girlswere also more likely to be abandoned
as boys were thought to offer a more economic
return. However, boyswere also at risk because in
some of the Greek states, a father’s wealth was
divided equally among the male offspring. The
laws militated against a large number of male
offspring. Eventually legislation was introduced
which regulated the practice of exposure, or
banned it altogether.

Family size was regulated in part by perinatal
and infant mortality, which was very high. Most
deaths occurred in the 1st week of life, and the
practice of naming the baby in the 2nd or 3rd
postnatal week evolved. The laws of inheritance,
and also state population policy, played an impor-
tant role in determining family size.

Infertility was thought to be a form of divine
retribution for offences committed against the
gods. Rivers and streams, and the god Dionysol,
were thought to promote human fertility. These
ideas were replaced about the beginning of the
fifth century when scientific explanations were
proffered. Hippocrates held the opinion thatthere
was a channel between the vaginaand mouth. He
proposed thatincense be burned to fumigate the
vagina. If the smell of incense appeared in the
woman’smouth or nostrils, the passage was clear,
and the woman was capable of conception. Vari-
ous fertility treatments or medications were of-
fered, including garlic and fresh beavers’ testicles.
It was thought that women who were excessively
thin tended to miscarry, while those who were
overweight had difficulty conceiving due to ir-
regularity ofmenses orinability to open the mouth
oftheirwomb. Men with large peniseswere thought
to be less fertile as the sperm cooled down and lost
its generative capacity on its longjourney.

The Greeks used avariety ofconcoctionswhich
they applied to the vaginaand cervix as contracep-
tive methods. These included olive oil, honey and
various juices which formed a barrier, or had a
spermicidal effect. Aform ofrhythm method was
used asthe Greeks believed thatashortabstinence
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from coitus at the end of menstruation increased
the likelihood of conception. The use of coitus
interruptus wasnot mendoned undl the firstcen-
tury BC.

Abordon was resorted to when other methods
failed. Aristode in Politics, X1, Verse 14, said ‘there
must be a limit fixed to the appropriation of
offspring, and if any people have a child ... in
contravendon ofthese regulations, abordon must
be pracused on it before it has developed sensa-
tion’. Although Hippocrates had advised against
the use of abordfacient pessaries, Greek law did
notforbid induced abordon. Bylawthe husband’s
consentwasnecessary. The Pythagoreans opposed
abortion as they believed that life began at the
time of conception.

The word ‘menstruation’ was introduced by
the Greeks and menstrual blood was said to be a
fatal poison which could kill insects, flowers, grass
and fruits, and could cause a dog to go mad.
Despite that, it was used as a therapeutic agent
which was said to be particularly effective in the
treatment of gout. As the menstrual woman was
dangerous, acustom ofwearing abandage around
the head was instituted to warn others in the
vicinity. Despite its toxic effectwomen were appar-
ently immune, although contact with menstrual
blood was said to cause miscarriage. The first pad
worn by healthy virgins was mixed with wine or
vinegar and was highly prized asamedication. The
Greeks noted the duration and character of men-
struation, and also measured the amount of men-
strual blood.

Various forms of prolapse and malpositions of
the uterus were noted and fumigation was com-
monly used in the treatment of genital disorders.
Dilators and soundswere used to stretch the cervix
or cure displacements. The uterus was considered
to be a wandering organ and fragrant odours or
semen were offered to attract it back to the pelvis.

The menopause occurred after the 40th year
and changed the woman’s status. Aswomen were
no longer capable of supplying heirs less protec-
tion was required, so menopausal women were
allowed more freedom and could appear in public
unattended. They also adopted the role of mid-
wife and for the first time gained a source of
income from their duties.

Hippocrates (c. 460-377 BcC)

Hippocrates was born on the island of Cos. He
received his initial training from his father (who
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was a doctor), and later studied medicine in Ath-
ens. He isknown to have travelled extensively and
soon builtareputation for his greathumanity and
professional skill. One of his great contributions
was his belief in the ethics which governed the
practice of medicine. The Oath which is ascribed
to him, may have derived from ancient Indian
sources. The Hippocratic school of medicine be-
came famous and leftfor posterity 72 books, which
were housed in the Alexandrian Library under the
title ‘Corpus Hippocraticus’ during the third
century BC. Most ofthe texts were written by disci-
ples rather than by the man himself, with the
exception of the book Prognosticonwhich is attrib-
uted to Hippocrates. The modest knowledge of
anatomy is evidenced by the Hippocratic notion
that the clear or white liquid in the intestinal
lymphatic vessels was mother’s milk en route to
the breasts. The growing uterus was said to squeeze
this milk from the abdomen to the lactating
mammae.

Aristode (c. 384-322 BC)

Aristotlewasborn in Macedonia and his fatherwas
a royal physician. He became a scientist and phi-
losopher and studied in Athens where he later
founded hisschool (Figure 4). Aristode was accus-
tomed to delivering his lectures while strolling
along the shaded arcades (peripatoi) of the lyceum

Figure 4 Aristotle - the first known Greek writer to
mention contraceptive methods. Reproduced with kind
permission from the IPPF



(a gymnasium and grove beside the Temple of
Apollo) so his school became known as the ‘peri-
patetic’school. He was the private tutor ofAlexan-
der, later Alexander the Great, who founded Alex-
andria in Egypt. As a scientist he had a keen
interest in zoology and was the first to categorize
the parts ofthe body into their component tissues.
Aristotle forged a bridge between biology and
medicine. He was a prolific author who also gath-
ered alarge library ofphilosophical and scientific
works. He conceived many new terms, thus building
the terminology of science and philosophy. Aris-
totle developed many theories relative to men-
struation, conception, pregnancy and infertility, x

ALEXANDRIA

As the power and influence of classical Greece
waned the medical centre moved to North Africa
and the city of Alexandria. This city was founded
by Alexander the Greatc. 352 BC and was sited on
the Mediterranean coast of Egypt, at the north-
west corner of the Nile delta. Alexandria became
the leading capital in the Greek world. A large
museum and library were built and many thou-
sands of books were stored there. The city became
an ideal centre for medical research. The library
of Alexandria was the most famous library of
antiquity. The idea of founding it came from
Alexander The Great and it was maintained as a
royal library by the Ptolemy rulers from the third
century BC. It was also a museum, a school and a
centre of scholarly research. An enormous col-
lection of Greek books was gathered, edited and
classified there. The library eventually contained
about 700 000 books. It was burnt in the third
century AD by a mob of fanatics, who destroyed it
in order to found a ‘new order’. In this way the
world lost the finest collection that had been
assembled in a single library at the time ofJesus.
Eight hundred years after its foundation Aetius
used texts derived from the libran’ during re-
search for his book Diseases of Women. A systematic
study of anatomy was begun in the newly formed
medical shool. Dissection of human remains was
allowed for the first time in the Old World, thus
setting the scene for many new discoveries.

The Ptolemites, who were a science-loving
people, succeeded Alexander and under their
influence the medical school flourished.
Herophilus of Chalcedon studied there and was
known for his anatomical research. Among his
many accurate discourses on human anatomy he
described the blood supply to the brain,duodenum
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and the reproductive tract. Herophilus is said to
have been the first to describe accurately the
ovaries and was the author ofa book on obstetrics
c 500 BC. Another famous anatomist was
Erasistratus. Both he and Herophilus taught
midwifery and were considered to be the founders
of the medical school at Alexandria. The
Alexandrian school was one of the best known
medical schools ofantiquity. Many ofits graduates
became famous. Egypt was conquered by Caesar
in 47 Bc and through his efforts many of the great
medical men moved from Alexandria to Rome.
Alexandriahowevercontinued to flourish for many
more years although Alexander’s empire
disintegrated in the first century BC.

ROME

Rome came into prominence as the power and
influence of Greece and Alexandria slowly de-
clined. The Roman empire dominated much of
the Western world and lasted from the first cen-
tury BC to about AD 500. In the early period of
Roman histoiy there were no doctors as such.
Each householder had his own treatments, and an
array of gods to appeal to for help. Physicians
slowly moved in from Greece and Alexandria and
despite initial disapproval were gradually accepted.
One of the first Greek physicians to practise in
Rome was Archagathus, who had trained in Alex-
andria. He proved so successful that many fol-
lowed to fill the demand for Greek or Alexandrian
medicine. Asclepiades of Bithynia may have
founded the first medical school and in his treat-
ments used dietary measures, massage, bathing
and bleeding. As the last pagan centuries drew to
a close, a number of physician scientists came to
prominence. Theirwork influenced medicine for
well over 1000 years.

Aurelius Cornelius Celsus (27 Bc-AD 50)

Celsuswas a ‘scientist’who compiled the works of
previous and existing physicians. In AD 30 he
published his work De Re Medicina in which he
described the size of the uterus and noted various
medications for menstrual disturbances. The treat-
ment for prolapse was astringent washes, replace-
ment of the uterus, and application of medicated
pessaries to prevent further prolapse. Celsus de-
scribed a cruciate incision for imperforate hymen
and also detailed the procedure of podalic ver-
sion. He described various surgical instruments
including the speculum, and was probably the first
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to documentthe ligation of blood vessels to effect
haemostasis. His De Re Medicina covered a wide
variety of topics and survived right through to the
fifteenth century. It was rediscovered by Pope
Nicholas and printed in movable type in 1478.
Celsus wrote in Latin rather than the customary
Greek used in medicine at that time.

Gaius Plinius Secondus (Pliny the Elder AD 23-79)

Pliny was born in northern ltaly and educated in
Rome. He also was a compiler and wrote exten-
sivelyon awide array oftopics including medicine.
He compiled alargework entided HistoriaNaturalis
which was an encyclopaedia of the time. Pliny
followed the Greek teachings when he referred to
menstruation, and reported that menstrual fluid
could make dogs ‘go mad’. Even ants were fright-
ened by it and discarded their food and fled. He
described the symptoms ofearly pregnancy which
he said had their onset 10 days after cohabitation.
‘Giddiness of the brain, wambling in the stomach,
abhorrence of meat’, and other symptoms could
be noted. If pregnant with a male offspring the
woman perceived quickening earlier. The female
fetus was responsible for late quickening and
caused a more difficult pregnancy.

Pliny wrote on sterility and also referred to
Caesarean section. He advised application of
various drugs which would keep breasts firm, and
also suggested the smearing ofblood from ampu-
tated lambs’ testicles to reduce armpit odour. He
claimed that physicians, and Greeks in particular,
experimented with patients for their own gain.

Soranus of Ephesus (AD 98-138)

Soranus studied at Alexandria and practised in
Rome during the reigns of Trajan and Hadrian.
He wrote almost 20 works on biology and medical
science including texts on surgery and gynaecol-
ogy. He also wrote a biography of Hippocrates.
His scientific books included his own experiences
and research, combined with the existing knowl-
edge ofthe day. His book on gynaecology (in four
parts) was translated and copied by many famous
authors. A short version was translated into Ara-
bic, and Muscio translated it into Latin. Itwas also
published in the main European languages dur-
ing the post-renaissance period, and Rosslin’s The
Byrth ofMankynd was based on it. His Gynaecology
was translated into English by Temkin in 1956.
Soranus illustrated the fetal positions in utero
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Figure5 Earliestknown representation of the anatomy
of the uterus. It embodies Soranus’ conception of the
organ and appears in a Muscio text of the ninth century.
From Weindler (1908). Courtesy ofthe National Library
of Medicine, Bethesda, Maryland, USA

(Figure 5), and advocated internal version, a pro-
cedure revived by Pare in the sixteenth century.
He distinguished between primary and secondary
amenorrhoea and believed that conception was
most likely to occur directly after menstruation.
Soranus gave the first scientific account of gynae-
cological anatomy. He treated puerperal sepsis
and uterine prolapse, and his writings show that
he was familiar with the use of the speculum.

Rufus of Ephesus (c. AD 110-180)

Rufus of Ephesus also trained at Alexandria and
was a physician and investigator who made many
original observations in anatomy. He described
the course of the optic nerves, the various parts of
the eye, and also realized that the pulse and
heartbeat were synchronous. In his book entitled
The Names ofthe Parts ofthe Body he described both
the male and female reproductive organs includ-
ing the oviducts (in animals) and the various parts
of the vulva.



Claudius Galen (ap 131-201)

Galen wasborn in Pergamus (Pergamum) in Asia
Minor. He studied at Alexandria and became the
most influential writer of all time on medical
subjects. His anatomical knowledge was gained
from the Barbary ape and other animals, and he
thus perpetrated mistaken ideas which were only
corrected in the sixteenth century. Despite that,
he made many valid observations and was the first
to discover that arteries contained blood and not
air. He brought drug therapy to a fine art and
developed ‘theriac’-an antidote to snake bite and
other poisons. Galen’swork on therapy, the Ars
Magna, was central to medical practice for centu-
ries. He wrote over 500 works, ofwhich 83 survived.
Galen gave a definitive description of breast can-
cer and described its surgical treatment. He de-
scribed the cervical softening of early pregnancy
butdid not appear particularly interested in prac-
tical obstetrics or gynaecology.

Obstetrics and gynaecology in Rome
Menstruation

Menarche was said to occur between the 13th and
14th year with menopause occurring between the
40th and 50th years. Impending menstruation was
diagnosed by various physical and psychological
complaints. Treatments were offered for dysmen-
orrhoea, menorrhagia, oligo- and amenorrhoea.

Pregnancy

Soranus advised that first intercourse should not
take place before the menarche. Marriage oc-
curred at the early age of 15 or 16 years, and a
family size of two to five children was normal.
Fruitful intercourse was best planned for the di-
rect postmenstrual days. When pregnancy oc-
curred, ‘preservation of the seed’ was important
and the motherwas not subjected to undue physi-
cal stress so as to avoid loss of the seed, or miscar-
riage. Early pregnancy sickness and pica were
noted, but Soranus advised against eating for two.
Births were planned to take place in the home,
where the parturient was attended by a midwife
and helpers. Soranus discussed the qualities re-
quired of a midwife but did not require that she
should have given birth herself. The patient was
nursed in bed until deliverywasimminentand she
was then moved to the birthing chair. The midwife
satopposite the labouring woman and allayed her
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anxiety, also directing the mother to push without
crying out. An assistant would exert mild fundal
pressure and a third protected the anus. The
midwife dilated the birth passage and received the
infant onto scraps of thin papyrus or pieces of
cloth.

Dystocia in labour was thought to be due to
psychological causes or those which arose from
the fetus or birth canal. When dystocia occurred
the bladder was catheterized, the rectum evacu-
ated, and greasy substances were applied to the
birth canal. Any obvious tumours or membranes
were divided. If manual traction failed to deliver
the infant, various forms of hooks and other in-
struments were used. Haemorrhage and sepsis
were the main dangersin childbirth and although
no maternal mortality figures are available,
maternal deaths may have occurred atarate of 25
per 1000.

Breastfeeding

Maternal breastfeedingwas advocated, butSoranus
believed that there should be a lapse of 3weeks to
allow the mother to recover from her labour. In
the meantime awet nurse (nutrix) was employed.
Breastfeeding was continued for up to 2 years and
it was known that those infants who were fed with
cow’sor goat’s milk were more likely to succumb
to enteritis and die. Contraception was used and
abortion wasattempted in some casesofunwanted
pregnancy. Weak or deformed infants were some-
times exposed and allowed to die - similiar to the
Greek practice of infanticide.

The emperor Constantine moved from Rome
to Byzantium in AD 300 (this city later became
Constantinople and then Istanbul). The centre of
medicine had thus returned close to its origins.

CHINA
The development of gynaecology

Itisvery difficult for aWesterner to find out much
about old obstetric history in China. Medicine
existed in China, of course, a very long time ago;
and according to legend it commenced with Fu
Hsi about 3000 BC. Huang Ti, who died about
2598 BC, was known asthe “Yellow Emperor’. He is
said to have written a canon of internal medicine
called the Net Ching. Much later in about the
seventh century AD came the Tantras, texts dealing
with practices of different sects - some Hindu,
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some Buddhistand someJaina. The most famous
medical work ofthese is the FourTantrascompiled
under the Tibetan medical master in the late
eighth century. The Four Tantras was translated
into Mongolian, English, French and other
languages, but it did not contain much about
obstetrics.

From 200 BC onwards Chinese medicine
progressed rapidly. In 1972, awoman’s body was
discovered in a Han Dynasty tomb at Mawangdui
in Hunan Province. Itwasvery well preserved and
flexible after 2100 years of interment. This shows
that Chinese pharmacology had already then ef-
fective ways of preventing the decay of interred
corpses. On the same site, instructions, including
some on acupuncture, surgery, obstetrics and di-
agnosis, were found.

Gynaecology and obstetrics have had a long
history of development since the Canon ofinternal
Medicine appeared, giving names to women’s dis-
eases and treatments for conditions in pregnancy.
In the thirteenth Century Chen Ziming
(AD 1190-1270) compiled Elections of Effective
Prescriptionsfor Women. This summarized practice
in the field and is still worth reading.

Acupuncture originated in China; and until
recently was confined to China and Tibet. At the
turn of the millennium there were bronze figures
toillustrate the acupuncture points made byWang
Weiyi (about 987-1067).

Infertility was, andfor manystill is, acurse. The
attitude of the Chinese to women was such that if
the wife of an only son failed to carry on her
husband’s ancestral line, she would be likely to
suffer unbearable discrimination and maltreat-
ment.

Not only in Western society and in biblical
society has infertility been the subject of much
literature but also in Chinese society. There is a
splendid book by R. H. van Gulik who worked as a
diplomat in the Dutch Embassy inJapan in 1949
and collected a great deal of literature which he
used to write Sexual Life in Ancient China - a
Preliminary Survey ofChinese Sex and. Societyfrom C.A.
1500 BCtoADI 644. It contains sections aboutbooks
and documents of instruction written during the
time of the Sui Dynasty AD 519-616. van Gulik
points out that there had already in previous
centuries been popular handbooks of sex. In the
Sui Dynasty Principles of Nurturing Life by Chang
Chan in two books explained various ways of
having intercourse and the timing of intercourse
to ensure fertility. Remarkable prescriptions are
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given for failure of erection (4 g each of deer
horns, cedar seeds, Cuscutajaponica and Plantago
major var. asiatica, Polygala japonica, Schizandra
sinensis and Boschniakia labourer). This is not only
helpful for the man who fails to have an erection,
but it could prevent shrinking of the member
during the act. Furthermore, ‘involuntary emis-
sions, excess of urine, and aches in the back and
middle will also be cured’. There isa medicine to
shrink a woman’s vagina; this consists of 2 g sul-
phur, 2gincense, 2 g seeds of Evodia rutaecarpa, B.
Th. and 2g of Cridiumjaponica. Alternatively, three
pinches ofsulphur powderand 1pintand ahalfof
water will do the trick. More interesting however,
is the timing of intercourse which should not be
during menstruation; and for preference itshould
be 5 days after the end of menstruation. Boys are
conceived on alternate days after the end ofmen-
struation and girls on even days after the end of
menstruation!

Itissad in away thatno matter how many books
are consulted none except Garrison’s first book
mentions much about Chinese medicine, and
even he who is full of admiration for Egyptian
medicine, Sumerian and Oriental medicine and
Greco-Roman medicine, finds little to say about
Chinese medicine and nothing about Chinese
obstetrics and gynaecology.

Itisquite clearthatacupuncture and herbalism
were the big contributions made by Chinese medi-
cine; and William Osier in his Evolution ofModem
Medicine pointed out that the Chinese had also
invented pulse diagnosis which apparently de-
pended on great delicacy of touch.

CHRONOLOGY
Mesopotamia

6000 BC The area between the Tigris and

Euphrates became populated.

4000 BC The Sumerians came to prominence.

2400 BC The Semitic influence began.

1900 BC Babylon was built and Hammurabi
ruled supreme.

1100 BC TheAssyrian erabegan. Diseaseswere
thought to be caused by demons.

606 BC The Chaldean Empire began. He-
brews were taken captive.
Nebuchadnezzar was the outstand-
ing figure.

539 BC The Persians conquered Babylonia
and Egypt.



Egypt
c.4000 BC
¢.3100 BC
¢.3000 BC
2680 BC
2280 BC
€.2000 BC

1980 BC

Greece

2000 bc
1500 be
800 bc
460 BC
5th C. BC

384 BC

Alexandria
c.332 BC

c.300 BC

47 BC

Rome
1st C. BC

27 BC-AD 50

AD 23-79

AD98-138

Ancient Egyptians farmed the valley
of the Nile.

The Royal Dynasties began.
Memphis became capital.

The Old Kingdom period began and
medical thought flourished.

The Middle Kingdom began.
Papyral textswere copied from older
versions, and were rediscovered 3800
years later.

The New Kingdom flourished until
1085 BC.

Greeks were present on the Balkan
peninsula.

The Theravolcano erupted, and soon
after the Greek people dispersed.
Greeksestablished coloniesalong the
Mediterranean coasts.

Hippocrates was born on the island
of Cos.

The Hippocratic School of Medicine
was established.

Aristotle was born.

Alexander the Great founded Alex-
andria. It became the new centre of
Greek medicine.

Erasistratusand Herophilus dissected
human remains, and began a series
ofanatomical discoveries. They also
taught midwifery.

Caesarconquered Egyptand the cen-
tre of medicine moved to Rome.

Rome became the capital ofthe medi-
cal world.

Aurelius Cornelius Celsus compiled
the available knowledge ofmedicine.
Pliny the Elder, another compiler,
included items on gynaecology in his
texts.

Soranus of Ephesus studied at Alex-
andria and became Rome’s most fa-
mous physician.
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AD 110-180 Ruphus of Ephesus also trained at
Alexandria, and worked in Rome.
He gave an accurate descripuon of
the oviduct in animals.

AD 131-201 Claudius Galen wrote texts on gen-
eral medicine and included some of
the available gynaecological knowl-
edge.

AD 300 The Emperor Constantine moved
from Rome to Byzantium thus creat-
ing a new capital and a new era.

China

3000 BC Fu Hsiwas the ‘Father’ of medicine.

2598 BC Huang Ti wrote the first canon of
internal medicine.

2100 BC Preservatives were used to mummify
bodies. Some instructions on
obstetrics date from this time.

AD 519 Handbooks of sexual etiquette were
available.

7th C. The ‘Four Tantras’ were written.

13th C. Chen Ziming summarized the
medical practice available forwomen.
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Anatomy

INTRODUCTION

Our early ancestors gained knowledge ofanatomy
from the slaughtering of animals; from the birth
process; and also from the observation of injuries
to the human. The surface anatomy, and various
structures of the body, were gradually recognized
in the Egyptian, Alexandrian, Grecian and Roman
eras. Dissection of the human body was not al-
lowed in antiquity, except for a short time in
Alexandria. Medieval anatomists formalized the
knowledge ofthe female reproductive organs trans-
mitted to them from antiquity, but no new detail
was added. This situation remained unchanged
until the advent of the Renaissance when artists
and anatomists produced drawings and paintings
of high quality, from anatomical dissections.

The illustrations employed for the study of
anatomy were of three kinds. The first was ‘sche-
matic’, and this form ofillustration was used when
precise knowledge of the individual organs was
lacking. It presented an outline of the main char-
acteristics of one or more parts. A second form,
that of ‘individually correct presentations’, illus-
trated with exactness a particular subject, and first
appeared when dissatisfaction was expressed with
schematic drawings. The third form showed an
‘ideal human figure’ constructed from the con-
stant mean proportions ofseveral types. This ideal
and invariable norm, required exact and exten-
sive dissection. Itwas the form of illusU'ation most
suitable for both artistic anatomy and teaching
purposes, and was developed in the seventeenth
and eighteenth centuries (Choulant, 1920).

Throughout history plagiarism of written and
illustrated anatomy was common, so both correct
and incorrect ideas were perpetuated. Many of
the illustrations from the ‘middle ages’were actu-
ally copies of the work of ancient scribes. Gross
anatomical structures were generally well re-
searched and documented by the end ofthe nine-
teenth century. Microscopy allowed even more
detailed analysis of body parts and thus the em-
phasis switched to the structure, function and
physiology of the various structures.

PREHISTORY

The earliest representations of the human body,
in the form of cave drawings and stone figures,
date back to the middle Aurignacian period
(40 000-16 000BC),socalledbecause the archaeo-
logical finds were made in Aurignac. An ice-age
illustration ofabirth, 21 cm high, wasrecovered in
1911 among the artefacts from the latter part of
the ice age, on acliffat Laussel, Dordogne, France,
apartofEurope referred to as the ‘cradle of pre-
history’. The people who lived there were cave
dwellers, and their main source of food was cari-
bou meat. They populated the area for a span of
17 000years-fromc.32 000 to 15 000BC. (Speert,
1973; Leonardo, 1944).

The earliest known anthropomorphic figure
was excavated from a 32 000-year-old level in a
cave at Hohlenstein, West Germany. It was the
carved body ofa man with striations on the upper
arm (Putmann, 1988). An 8-cm male head carved
of mammoth ivory and dated c.25 000 BC was
discovered recently (Marashank, 1988).

The earliest female representations, the so-
called Venus figures’were discovered in France,
Austria and Malta, the oldest of which was a
carved female head, the Venus of Brassempouy
€. 24 000 BC. Anotherfamousstatuettewhichdates
from around the same time was the Venus of
Willendorf. The effigy was carved in limestone.
The Sumerians who lived in the eastern cradle of
civilization, depicted their birth godess Nintu in
the shape of a uterus (Gruhn and Kazer, 1989).
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Egypt

The earliest anatomic records are contained in
the Ebers Papyrus (c.1550 BC).The Egyptianswere
aware of surface anatomy and they distinguished
between the uterus, vagina and external genitalia,
but dissection of human remains was forbidden.
The ancient Egyptians buried their dead in the
sands of the desert. The dry climate and
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preservative effects ofdirect contact with the sand
led to mummification. Eventually the Egyptian
custom of embalming the dead evolved. That
custom however, gave very little useful information
on anatomy.

Prior to the embalming process, evisceration
was carried out through slits in the body, rather
than through a substantial opening. The
Paraschistes made the preliminary abdominal in-
cision.The Taricheutae passed theirhands through
the opening and removed the intra-abdominal
organs, which were later placed in four stone
canopic jars. Preservatives and bandaging were
then applied to the body. The art of mummifica-
tion familiarized its users somewhatwith the inter-
nal structure of the body, and also with chemical
preservatives. The practice, which developed a
religious significance, continued for about 3000
years.

The Egyptian knowledge of internal anatomy
was incomplete and was based mainly on animal
dissection. The uterus was depicted as the bifid
uterus of the cow. The ancient Egyptian scribes
used hieroglyphics and the SA or ankh, depicted
like tresses of hair on the birth goddess Taurt,
resembled a uterus (Gruhn and Kazer, 1989).

The Hindus

The ancient Hindus c. 900 BC were aware of the
oviducts, and their Ayur-Veda stated ‘the menses
have two canals. When they are wounded, barren-
ness is caused’. Dissection was permitted and the
uterus, vagina, external genitaliaand ovaries were
distinguished. Many important Hindu works on
medicine were housed in the Alexandrian Library
which was founded by Alexander the Greatunder
the influence of his Athenian friend Demetriose.

Greece

The early Greeks based their anatomical knowl-
edge on dissection ofanimals, as dissection ofthe
human was forbidden. A Greek work on anatomy
was written in Crotono, Italy, by the Pythagorean
philosopher Alcmaeon, in the sixth century BC.
The external genitalia were examined and the
perineum, vagina, cervixand labiawere described.
Hippocrates did not write on gynaecological
anatomy but theorized that the uterus went wild
when not fed with semen. His followers practised
gynaecology and described internal examinations.
They believed that the uterus couldwander exten-
sively in the body cavity and that when the organ
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was displaced the woman developed the symp-
toms of hysteria. The term hysteria was originally
applied to ‘affections of the womb’ and was be-
lieved to be a specifically female condition. Vari-
ous treatments were used, including the
intravaginal application of squashed bed bugs or
charred deer’shorn, and the insertion ofapipe to
blow air from a blacksmith’s bellows which thus
distended the birth canal and ensured the safe
return of the nomadic organ to the pelvis. No
doubt males were glad that the prostate was well
tethered. The Pythagoreans believed that the
uterus was bifid. The left side represented the
west, or darkness from which females arose, and
the right side represented the east, or light in
which male offspring developed.

Aristotle (384-322 BC) described the uterus in
various animals and is recognized as the founder
of comparative anatomy. In his de Generatione
Animaliurnhe alluded to the cervixbutwasnotwell
versed in human anatomy. He imagined that the
human uteruswas made up ofseven cells; three to
the left, three to the right, and one between and
on top. The same erroneous beliefof a seven-cell
uterus appeared in the Anatornia Mundini which
was written 1600 years later, in AD 1311. Aristotle
carried out some early work on embryology and
investigated dog, fish, and chickembryos (Ramsey,
1989). Arateusthe Cappadocian, a Greek physician
(second century AD), described the uterus as
resembling an animal which wandered through-
out the body cavity and was subject to prolapse.
The uteruswas altogether erratic and delighted in
fragrant smells, butwas adversely affected by fetid
smells and fled from them.

Alexandria

Alexander the Great, who was a pupil of Aristotle,
founded the city of Alexandria in 331 BC. The
Alexandrian school was founded about 320 BC. A
library and museum which were built there be-
came world famous. Dissection ofthe human body
was permitted at the school until the second cen-
tury AD. Herophilus of Chalcedon (335-280 BC)
worked in Alexandria and wrote a book on obstet-
rics which contained anatomical detail, but his
writings were lost. Herophilus was one of the
originators of gross dissection and is regarded as
the first anatomist to describe the mammalian
ovaries, which he called female testicles. His origi-
nal writings were lost but Claudius Galen copied
extracts of them into his own De Serninae thus sav-
ing them for posterity. Herophilus described the



cervix as a definite region of muscular and
cartilaginous character ‘like the head of a cuttle-
fish’ (Bodemer, 1973), and also reported his ob-
servations on the uterine body, oviducts and ova-
ries.

Rome

Cornelius Celsus (27 BC-AD 50) wasanon-medical
compilerwho summarized the medical and scien-
tific knowledge available at that time. Some of his
worksurvived, including hisDeReMedicina, and was
later rediscovered by Pope Nicholas during the
Renaissance. Celsuswas the firstmedical author to
have his writings printed (in the year 1478) in
movable type afterJohannes Gutenberg’s inven-
tion ofthe printing press in about 1454/5 (Lyons
and Petrucelli, 1978). He gave a short description
of the uterus in which he referred to it as ‘vulva’
and wasaware that the organ was small in girlsand
largerin adult females. He referred to the vagina
as the ‘canal’.

SoranusofEphesus (AD 98-138) lived for some
time at Alexandria and later practised as a physi-
cian in Rome. His treatise On The Nature of the
Uterus and Female Pudendae was discovered in the
library ofthe College of Physicians in Edinburgh.
Itwas published in Parisin 1554. The workwasnot
illustrated, but his anatomical description of the
female organs was accurate, and was the earliest
scientific account of gynaecological anatomy.

Soranus described the uterus and pelvic or-
gans in great detail from his observations on the
dissection ofcadavers. The earliestknown illustra-
tion of the anatomy of the uterus dates from the
ninth century and embodied Soranus’ teaching
on the appearance ofthe organ. He reported the
relationships of the bladder and rectum to the
uterus and found that the os uteri was about 4
inches from the labia. In his description he noted
that the uterus contained arteries, veins and flesh.
He documented the presence of uterine liga-
ments and described that when inflamed, they
could become shorter.

Soranus described the size and shape of the
uterus; named the various parts; and he discov-
ered that the uterus was made up of two coats
which differed in their arrangement. The outer
was fibrous and smooth, firm and white, and the
inner more fleshy and villous, softand red, inter-
twined throughoutwith vessels. He noted that the
menstrual discharge came from the latter. Soranus
disagreed with those who claimed that the uterus
had nipple-like outgrowths for the fetus to practise
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suckling, and he also theorized that the uterus was
not essential to the continuing life ofawoman. In
his description of the female pudenda he de-
scribed the vulva in detail and noted similarities
between the vagina and intestine (McKay, 1901).

Soranus indicated that the ovaries were at-
tached to the uterus and were not of firm consist-
ency, but glandular and covered with a mem-
brane. He found that they were similar to testicles,
and he called them didymi (twins) (Temkin, 1956).
He also described the suspensory ligaments of the
ovaries, but held the opinion that the ‘“female
seed’did not play a partin the production of life.
Soranus did not believe in the existence of the
hymen, and also theorized that the cervix elon-
gated during intercourse, in a fashion similar to
the penis. He described an enlarged clitoris, the
treatment for which was removal of the excess
tissue. In labour he theorized thatthe pelvic bones
separated. Soranus’ Gynaecology later served as the
original of Rosslin’s Der Swangem Frawen Und
Hebammen Roszgarten (1513) and Raynold’s pub-
lished translation The Byrth ofMankynde (1540).

RufusofEphesuswasbom inAD 110and trained
in Alexandria. He later practised in Rome during
the reign of Trajan. He dissected sheep and de-
scribed varicose vessels which he found on either
the side ofthe uterus, attached to the uterine body
and running toward the ovaries. This was an early
description of the oviducts.

Claudius Galen (AD 130-200) was born in the
city of Pergamon in Asia Minor. He studied in
Alexandria and later went to Rome. During his
time at Alexandria, dissection was not allowed so
his knowledge of anatomy was essentially that of
the lower animals. However, his teachings were
accepted asfactforathousandyears. Although he
wrote many articles, few contained any reference
to gynaecology. One of these was On theAnatomy of
the Uterus, an early work which he dedicated to a
midwife (Jackson, 1988). He mentioned
displacements of the womb and also noted that
the cervix became soft in early pregnancy. Galen
described the vagina and labia which he consid-
ered to be similar to the prepuce in men, and was
aware of the existence of the ovaries and uterine
tubes.

Galen’sinterpretation ofthe female reproduc-
tive anatomy was through analogy with the male.
He considered that the uterus corresponded to
the scrotum, the cervix to the penis and the vagina
to the prepuce. By turning a woman’s reproduc-
tive organs outwards he considered that the male
and female organs were the same in every respect.
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He did not believe in the theory that uterine
migration caused hysteria, butattributed thatcon-
dition to seminal retention or suppression of the
menses. Galen considered that the uterus had two
cavities. The right uterine cavity received warm
pure blood from the aorta and vena cava and in
consequence the male developed on that side.
The left side of the uterus received impure blood
from vessels passing to the kidneys and gave rise to
the female.

After the death of Galen, Rome was captured
by the Barbarians and Constantinople became the
cultural centre of the world. The Christian reli-
gion forbade anatomical dissection and no progress
was possible. Oribasius (AD 325-403) was a lead-
ing writer at that time and his book contained a
chapter on the anatomy of the uterus and vulva,
which had been copied from Soranus.

The Hebrews

Development of anatomical knowledge was not
possible among the ancientJews because of their
prohibition against dissection of the dead. Later,
when the Babylonian Talmud waswritten (AD 352-
427) the Rabbis showed considerable knowledge
of the generative organs.

Anatomical Terms in Antiquity (Tables 1-3)
Egyptian

The uteruswas called met-ret, the vaginawas sed\ the
term atwas used for the vulva.

Jewish Talmud

The female body was compared to a larder with
the uterus the sleeping chamber; the cervix uteri,
the porch; the ‘seed vessels’, the store room; the
vagina, the outer house; the hymen, the virginity;
the labiamajora, the hinges; the labiaminora, the
hinges or doors; and the clitoris, the key.

Greek

Aristotle may have used the terms ‘vagina’ and
‘placenta’and Hippocrates named the mouth of
thewomb for its resemblance to the circlesofiron
on aplough. Hymen or Hymenaios was the god of
marriage, but was also used as a term for mem-
brane, from the fourth century ».. The words
myrtleberry and acorn were used to describe the
clitoris.
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Rome

Cornelius Celsus referred to the uterus as vulva
and the vagina as canalis. Soranus gave a detailed
description ofthe uteruswhich he called ‘mother’.
The shape of the uterus was likened to a cupping
glass or gourd. The first and projecting part was
‘the mouth’. Other parts were ‘the neck’, mean-
ing cervix; and the ‘narrow neck’, meaning isth-
mus. The neck and narrow neck formed the stem.
Where itbroadened out beyond the constriction
of the neck the uterus had ‘shoulders’, ‘ribs’,
‘fundus’ and ‘base’. Soranus remarked that the
outer parts (labia) were called ‘wings’,and where
they met was the clitoris. He also described the
opening ofthe urethra. The word vulva (or volvo)
was derived from Latin, and meant wrapping or
covering, or womb. Rufus of Ephesus referred to
the pubic hair, vulva, and clitoris as ‘the comb, the
cleftand the myrtleberry’.

Table 1 Terms which signified ‘womb’, and the au-
thors who used them

Alvus (Cicero)  Arvum (Virgil)

Bulga (Lucilius) Fovea (Tertullianus)
Loci/Loca (Cicero)  Matrix (Vegetius)
Uter (Statius)  Uterus (Plautus)
Venter (Juvenal) Cavum (Soranus)
Vulva (Celsus)

Table 2 Terms which signified ‘vagina’

Cunnus Vagina
Canalis Concha
Sinus Tubus

Acunulate - prostitutes with gonorrhoea were not al-
lowedtowork and were referred to asacunulate (McKay,
1901)

Table 3 Termswhich signified ‘vulva’and the authors
who used them

Crista (Juvenal) Sulcusa (Virgil)
Muliebria  (Tacitus) Navis/Saltus (Plautus)
Hortulus (Cuplidinis)  Poreus (Varro)
Perineum  (Rufus) Pubes (Laertius)
Specus (Auctor Prioapeiorum)

General terms for vulva: pudendum - the part about
which to be ashamed; groin or pudenda (McKay, 1901)



THE MIDDLE AGES

From the daysofCornelius Celsus to the end ofthe
thirteenth century, the writings of earlier scien-
tistswere copied orrevised, butvirtuallyno progress
was made in surgery, gynaecology, or anatomy.
Scholasticism and spiritualism werejudged more
importantand ancientwriters were thought to be
authorities, so their works were not challenged.
Dissection was forbidden for Christians, and the
Koran forbade the faithful Mohammedan from
interfering with the dead. The Arab writings were
transcriptions of the works ofancient authors but
were of great importance, as itwas through them
thatthe science ofancienttimeswasreintroduced
to Europe during the Renaissance.

In the sixth century Aetius was a compiler,
copyist and author of medical and surgical trea-
tises. One of his books was devoted to the diseases
ofwomen. His work was of great importance as it
contained much of the writings of Soranus and
other authors whose texts did not survive. Aetius
followed the teachings of Galen and was aware of
the position of the uterus within the peritoneum
between the bladder and rectum. However, he
held the erroneous view that the unimpregnated
uterus could reach close to the umbilicus. He
mentioned the increased size of the uterus during
pregnancy and prescribed treatment for dealing
with retroversion of the uterus by placing the
patient in a knee-elbow position. In the seventh
century Paulus of Aeginaagain compiled the work
ofancient authors.

The earliest illustrations of the uterus, and
pictures of the fetus in utero are to be found in a
ninth century Moschion Codex (3701-3714) in
the Royal Library at Brussels. The oldest known
drawing shows a flask-shaped uterus with the cor-
pus sharply demarcated from the cervix. The Co-
penhagen Codex, which dates from the twelfth
century, contains 15 pictures, one ofwhich shows
a twin pregnancy. The fetuses are depicted en-
closedbymembranesin aflask-shaped uterus, and
surrounded by a double circle which represented
the peritoneum. Coloured illustrations ofthe preg-
nant uterus with fetus, from the twelfth century,
are contained in the Thatt Collection in Copenha-
gen. Further illustrations of the pregnant uterus
are contained in the thirteenth century Palatine
Codex at Rome, and also in the Latin Munich
Codex.

The Arabian medical books were translated
into Latin by Constantine, a monk at Monte Cas-
sino (1018-1085). His texts contained anatomical
descriptions and were used at the famous medical
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school at Salerno. The anatomy taught there was
based on dissections of the pig, but that was an
advance on the attempts to study anatomy from
old manuscripts.

The first dissection of a cadaver in modern
times was authorized and carried out at the Uni-
versity of Bologna by Mondino Dei Luzziin 1315.
His Anathomia, a book on human dissection, be-
came the standard work for the next two centuries
(Ramsey, 1989). Mondino (1275-1326) however,
perpetuated some of Galen’s mistakes and be-
lieved that the uterus was divided into seven com-
partments or cells, with three on the right for
males, three on the left for females and a central
one retained for hermaphrodites.

The female genital tract as illustrated by
Mondino showed vessels which conveyed men-
strual blood to the mammary glands, which was
later to be converted to milk during pregnancy.
He accurately observed however that the uterus
was situated in the pelvic cavity, where itwas held
and surrounded by ligaments, thereby correcting
the earlier teaching which claimed that the uterus
could wander around the body cavity. Henri De
Mondeville (1260-1320) stated that the uterus
had as many compartments as the animal had
breasts, and assumed that as the human species
had two breasts, the uterus had two compart-
ments. The Papacy eventually allowed post-
mortems with the advent of the black death about
1348.

Probably the oldest illustration of a pregnant
woman was that of a miniature, c. AD 1400, con-
tained in the Leipzig M.S. Codex 111-2. Itrepre-
sented a nude female figure without external
genitalia in squatting positon. The vagina was
demonstrated as a tube-like structure and the
uterus as an inverted flask containing a fetus pre-
senting by the feet. A similar common model may
have existed in antiquity and come down through
the middle ages to the Renaissance. Matteo de
Gradi of Milan (died 1418) applied the name
ovary to the female testes and theorized that the
ovaries were the site of egg formation, similar to
those in the bird (Leonardo, 1944). However,
Niels Stensen may have first applied the term
‘ovary’ to the female gonads in 1667 (Medvei,
1982).

RENAISSANCE

Therewasno definable cut-offpointforthe end of
the long doze of the Middle Ages. By convention,
the fallofConstantinople to the Ottoman Turksin
1453 is usually accepted as the beginning of the
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Renaissance in Europe. The term ‘Renaissance’, a
French word meaning rebirth, isused to mark the
beginning of the Modem Period of history, dur-
ingwhich there wasarebirth oflearning following
the darkness of the Medieval period. In the ana-
tomical sense however, the Renaissance had started
with Mondino’s dissection of the human body in
1315.

With the upsurge ofinterestin anatomy many
names came to the fore, and BenedettidaLegnano
(1460-1525) was the first to use the terms cervix,
perineum and procidentia. Luigi Bonacciuoli,who
was his contemporary, worked at the university of
Ferraraand gave detailed descriptions ofthe mons
veneris, clitoris and hymen.

The development of printing by movable type
in 1454/5 had amajorimpactonlearning, through
its effect on dissemination of medical and other
knowledge. Until that time texts were copied by
hand, and were so expensive that only royalty or
religious communities could afford them. The
firstillustrated medical work was that ofJohannes
von Kircheim, a Swabian physician who used the
pen name de Ketham. His textFasciculusMedicinae
of 1491 was a collection of popular Latin medical
tracts, mainly of the fourteenth century, and its
figures were the first didactic medical wood cuts.
The illustrations were simple (schematic) and
displayed the first representation of the female
viscera in a printed book (Speert, 1973).

The Italian artist Leonardo da Vinci
(1452-1519) (see Biographies) dissected animals
and also some human remains. He made careful
anatomical drawings from his own personal
observation and produced the firstcorrectdrawings
ofthe uterus. He outlined the uterine arterieswith
their cervico-vaginal branches, and proved that
the uterus had a single cavity - prior to this the
uterus was thought to consist ofseveral chambers.
In 1510 Leonardo was the first to depict the fetus
in utero in realistic fashion showing fetal mem-
branesand placental site. Despite the accuracy, he
had not actually seen the fetus in utero and his
study was based on the transposition of details
from the bovine embryo. The artist is considered
the founderoficonographic anatomy. Hismethod
ofdrawing from nature was a landmark and from
that time on was never to be abandoned. Many of
his anatomical drawings, which number 779, no-
table for their simplicity and clarity, lay forgotten
in Windsor Castle from the time of Charles I, until
their rediscovery in 1778. Leonardo was also the
architect, inventor and visionary who painted the
Mona Lisa and The Last Supper (Mathe, 1984).
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Working at the same time as da Vinci was
Eucharius Rosslin (g.v. in Biographies) who in
1513 published his Treatise on midwifery Der
Swangem Frawen und Hebammen Roszgarten which
wasbased on theworkofSoranus ofEphesus ofthe
second century AD. The title was derived from the
fabled Rose Gardens at Worms. Rosslin probably
got his inspiration for illustrations of the fetus in
utero from the Heidelberg codex of the Vatican
Library in Rome and had them produced aswood
cutsbyErhard Schon of Strassburg. The Roszgarten
was translated into English by RichardJones and
published by Thomas Raynold as The Byrth of
Mankyndein 1540. Itbecame a standard textbook
for over 200 years until the works of Smellie and
Hunter became available.

Jacobus Berengarius ofCarpi (1470-1530) who
was Professor at Bologna and Pavia gave a rela-
tivelyaccurate anatomical description ofthe uterus
in his book Isagoge Breves (1522). The uterus was
depicted in coronal section and disproved the
‘seven-cell compartment’ uterine cavity theory.
However, Berengarius was of the opinion that the
uterus was divided into two parts close to the
fundus, with males being ‘bound fast’in the right,
and females in the left part. His work was consid-
ered to make the transition from medieval to
modern medicine and he endeavoured to make
his anatomical drawings direct from nature. His
contemporary, Nicolaus Massa (1499-1569) also
disputed the seven-cell theory and described the
three layers of the uterus, with its inner lining,
muscular layer and peritoneal covering.

Andreas Vesalius (1514-1564) (qg.v. in
Biographies) wasthe founderofmodem systematic
anatomy. He was born in Brussels, educated at
Louvain in Paris, and eventually setded in Padua.
About 1540 he assisted in editing a Latin edition of
Galen, and found discrepancies in the textwhen
compared with his own dissections of the human
body. Thisled him to believe that Galen’sanatomy
was based on that ofanimals. His monumental De
Humani CorporisFabrica (1543), with a text of 663
pages was illustrated with numerous wood
engravings by the artist Jan Kalkar. A shorter
version, the Epitome (a collection of specimen
pages), was produced in the same year. His work
had great appeal as it was systematic, relatively
complete, and well illustrated. Vesalius dissected
nine female corpses and dispensed with the
Galenian notion, to which he himself had
previously subscribed, of the existence of uterine
horns. His book which contained the first good
illustrations of the internal female genitalia also



showed the left ovarian vein entering the renal
vein for the first time.

It was at the this time that the anatomic wood
cut achieved its highest perfection, but copper
plate engraving was developed soon afterwards
andreplaced thewood cutin illustration.Ambroise
Pare (1510-1590) (g.v.in Biographies) who studied
at the Hotel Dieu in Paris, made major contribu-
tions to obstetrics as well as surgery, and also
translated large tracts of Vesalius into French. By
the end ofthe sixteenth century Vesalian anatomy
had become the standard for anatomical studies
throughout Europe.

Pope Clement VII finally endorsed the teach-
ing ofanatomy by dissection in 1537. In England
anatomy was taught by readers chosen from the
Barber surgeons, and the first anatomy text writ-
ten in English was the TheEnglishman’ Treasure by
Thomas Vicary in 1548 (Leonardo, 1944).

Bartolommeo Eustachio (1520-1574), who is
remembered for his description of the tube run-
ning from the middle ear to the naso-pharynx,
carried out detailed dissection of the female re-
productive tract. He injected coloured dyes into
the intra-abdominal blood vessels and demon-
strated the hypo-gastric and ovarian arteries lead-
ing to the uterus, ovaries, bladder and clitoris, and
also the numerous anastomoses in the pelvic
vasculature. Eustachius’anatomical copperplates
of 1552 were hidden, but were discovered 162
years later in 1714, and published.

Another great anatomist of that time was
Gabrielle Falloppio (g.v. in Biographies) who in
1561 described the human oviduct in his
Observationes Anatomicae (Speert, 1958). He was
born in 1523 in Modena, Italy, was appointed
Professor of Anatomy at the University of Pizza in
1548, and later moved to Padua where he suc-
ceeded Vesalius. He gave the first precise descrip-
tion of the clitoris, and the skeletel system of the
fetus. Falloppio also introduced the anatomic use
ofthe term vagina and he used the word luteumin
hisdescription ofthe ovary. He also used the name
placenta (aterm which may have previously been
used by the ancient Greeks) and described its
cotyledons. During hisanatomic investigations he
corrected numerous errors and discovered many
new structures in the body.

Despite all the advances made by da Vinci,
Vesalius, Eustachius and Falloppius, texts were
produced which perpetuated the old ideas. In
1575 Georg Bartsich produced his Kuntsbuch, in
which the female anatomy was grossly inaccurate
and bore a strong resemblance to the external
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male genitalia. Jacob RuefFwrote his de Concepto et
Generatione Hominis in 1580 which included the
depiction ofa uterus with uterine horns. Hiswork
may have been based on Vesalius’ early work of
1538, the Tabulae Anatomicae, which closely fol-
lowed the teaching of Galen and was quite inaccu-
rate. In 1595 Scipione Mercurio published La
Commare O Raccoglitriceinwhich illustrations ofthe
uterus and vagina closely resembled the male
anatomy. His dissections showed a heart-shaped
uterus with a phallic-type vagina (Speert, 1973).

The earliest illustrations of the vulva were by
Leonardo Da Vinci, and also Severinus Pineus
(1550-1619). However, the external female geni-
talia were displayed on sculpted figurines which
can be traced back to ancient Babylonia and the
near east. The Indian Tantrie tribesvenerated the
vulvain the seventh century AD. A more modern
form of female with exposed vulva, the so-called
Sheela-na-Gig, was carved in stone and adorned
the wallsofChristian churchesin Europe from the
twelfth century (Andersen, 1977).

SEVENTEENTH CENTURY

Caspar Bauhin produced an illustrated compen-
dium ofanatomy at the beginning of the century.
A new departure was introduced in 1619 by
Remmelin where pictures were superimposed on
each other and could be turned like the pages of
abook, thusallowing the various layers ofanatomy
to be exposed. Three years later the polychrome
woodcut-print (chiaroscuro) was introduced by
Aselli, in his depiction of the chyliferous vessels.
Thiswasaverydetailed work on scientific anatomy
withnumerousillustrations. In 1627 Giulio Casserio
produced asetofcopper plates which comprised
the whole of human anatomy as understood at
that time. Casserio,whowasastudentofFabricius,
portrayed the female form and internal genitalia
with beauty and accuracy in his Placenti Tabulae
Anatomicae.

One ofthe greatinvestigatorsofthe seventeenth
century was William Harvey (g.v. in Biographies)
(1578-1657) who was born at Folkestone,
graduated from Cambridge and studied at Padua.
He later became physician to King Charles I. His
major publication De Mortu Cordis of 1628
revolutionized medical thought. Due to his
discoveryofthe circulation, he isjudged to be ‘the
founder of physiology’. Because he did not have a
microscope he could not see the capilliary
anastomosis between arteries and veins. Later, in
1651, his De Generatione Anirnaliurn was published
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with achapter entitled DePartu. In thischapteron
labour, herecommended padence and gendeness
in all things. Harvey carefully observed the
development of the chick embryo and also made
dissecdons of the human embryo, using a simple
lens for magnification. He described the size of
the uterus in relation to age and pregnancy
(Cianfrani, 1960).

Although the lymph nodes had been recog-
nized in Greco-Roman times, their structure was
firstdetailed by the Englishman Thomas W harton
(1656) and the Italian Marcello Malpighi (1666).
The lymphatic valves were described by Rudbeck
in 1653. Thomas Bartholin named the lymphatic
system in 1653. The term was derived from the
Latin lyrnpha, which referred to clear transparent
spring water, supposedly similar to the watery fluid
found within lymphatic vessels.

The gelatinous material of the umbilical cord
was first described by Thomas Wharton (1656) in
his book Adenographia. He qualified in Oxford
and later served as physician to St Thomas’s Hos-
pital, London. He is mainly remembered for his
interest in anatomy and his description of the
various glands in the body. He is eponymously
related not only to the Wharton’s jelly of the
umbilical cord but also to the duct of the
submaxillary salivary gland.

The terms “fourchette’ and ‘fossa navicularis’
were introduced by Francois Mauriceau (q.v. in
Biographies) (1637-1709) of Paris, a noted obste-
trician ofhis time. In Mauriceau’s Traitedes Maladies
des Femmes Grosses, et de Celles Qui Sont Accouchees
(1668) were published anatomical plates of the
female pelvic organs. The anatomy of the bony
pelvis was also studied and described by Hendrik
van Deventer (g.v. in Biographies) (1651-1724).
Born in the Hague, he studied medicine at
Groningen. He described inlet contraction of the
pelvis and also the pelvis which was generally
contracted. He was aware of the axis of the birth
canal and described its course.

The human placenta, cord and fetal mem-
branes were described and personally illustrated
by Nicolaas Hoboken (1632-1678) in his text the
Anatomia Secundinae Humanae (1669). In it he
described his dissection of the umbilical cord.
Within the umbilical vessels he demonstrated
intraluminal folds or projections which were also
called valves or nodes. These ‘nodes of Hoboken’
did not form functionally competent valves. Val-
vulae and plicae of the umbilical vessels were
described by contemporaries of Hoboken, but his
description was the first accurate account.
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Figure 1 Regnier de Graaf (1641-1673). Portrait
(1666) from the first edition (1668) of his Virorum
Organis Generationi (see text)

Regnier de Graaf (Figure 1) (g.v. in Biogra-
phies) (1641-1673) wasborn in Holland and after
early studies there and in France, he entered
practice in Delft. His DeMulierum Organis Generationi
Inservientibus (1672) contained a detailed account
ofthe pelvic blood supply, the lymphatic system of
the uterus, the crura of the clitoris, and the struc-
ture of the ovary. He concluded that the ovarian
follicle was the egg. Jan Swammerdam and Van
Horn of Leiden had developed a similar theory
some 6 years previously but had not published
their conclusions. De Graaf gave a detailed de-
scription ofthe corpus luteum which he called the
substantia glandulosa and also made the first dis-
covery of tubal impregnated ova.

Caspar Bartholin (1655-1738) was born in
Copenhagen and became Professor of Philosophy
at the age of 19 years. In his De Ovariis Mulierum, et
GenerationisHistoria (1677) he described thevulvo-
vaginal glands and ducts which are still called by
his name. Until that time it was believed that the
coital fluid in the female was produced by the
ovariesand discharged through the urethra. Much
of his investigation was carried out in the cow.



The development of microscopy in this cen-
tury led to manynew discoveries. Marcello Malpighi
(1628-1694) was Professor of Medicine at Messina
and Bologna. He discovered the blood capillaries
and described mucus glands in the uterus and the
muscle fibres of the uterine wall. He also de-
scribed a structure in the cow, now known as
Gartner’s duct (see later), and also carried out
studies on descriptive embryology (Cianfrani,
1960). His contemporary, Antony van
Leeuwenhoek of Delft (g.v. in Biographies)
(1632-1723) carried out detailed microscopic ex-
aminations and contributed many observations of
note. With his student Haman, he first described
spermatozoa in semen (1678).

Cystic irregularities on the cervix were
discovered by Guillaume Desnoues who reported
hisfindingsin thejournal ZodiacusMedico-Gallicus
in 1681. Desnoues, a French surgeon who became
Professor ofAnatomy in Genoa, was ofthe opinion
that he had discovered the site of a reservoir for a
spermatic substance which was secreted at the
time of intercourse and deposited close to the
male semen. The glands he discovered were later
attributed to Naboth as the Nabothian glands.
Aetius of Amida (sixth century Ap) may also have
referred to the ‘Nabothian’ follicles, and used
astringent pessaries to cure them (McKay, 1901).
The broad and round ligaments, vaginal rugae
and the plicae palmitae ofthe cervixwere accurately

Figure 2 An ivory model of a pregnant woman used
for teaching purposes, in its ornate original box. Repro-
duced with kind permission from the Stadtisches Mu-
seum SchloB Rheydt, Monchen-Gladbach
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displayed by Govert Bidloo (1649-1713) of
Amsterdam in hispublished work AnatomiaHurnani
Corporisin 1685 (Speert, 1973).

The inguinal canal was investigated by Anton
Nuck (1650-1692) of the Netherlands. Cysts of
the canal had been noted in females many years
previously and Swammerdam in 1692 had shown
the round ligament encased in a sheath of perito-
neum coursing its way into the canal. Nuck’s
description of the canal appeared in his
Adenographia (1691). The narrow inguinal canal
in women was found to contain strands of the
round ligament which end at the labium majus.
(During fetal development the round ligamentis
surrounded by a sheath of peritoneum, which
occasionally persists into adult life. The
diverticulum may provide a channel for hernial
development or cyst formation and was later
termed the canal of Nuck.) He also decribed the
lymphatic network of the ovary, and the glandular
structure of the female breast.

One of the most interesting ways of teaching
obstetric anatomy was by the use of ivory models
(Figures 2 and 3). An extremely beautiful one is

Figure 3 Same ivory model with the abdominal wall
puton one side to reveal internal organs that can also be
taken out. The arms have also been detached (,s«etext).
Reproduced with kind permission from the Stadtisches
Museum SchloB Rheydt, Monchen-Gladbach
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illustrated here with the kind permission of the
Stadtisches Museum, SchloB Rheydt. Thiswasmade
by Stefan Zwick at the end of the seventeenth
century and ispart ofthe Theodor Meyer Steineg
collection of the History of Medicine, collected
between 1910 and 1933 and still on exhibition in
Monchen-Gladbach. Itisan ivory model keptin a
wooden box with inlaid ivory. The ivory model
represents ayoung woman who is about 20 weeks
pregnant and the abdominal wall can be taken
away to show ivory models of her heart, liver,
kidneys and uterus containing a 20-week fetus in
the cephalic position which also lifts out from the
model.

These ivory models were used for teaching
purposes not only in Germany but throughout
Europe in the seventeenth and eighteenth centu-
ries. William Hunter’s atlas of 1774 was prepared
from engravings made from coloured illustrations
of post-mortem models of women in many stages
of pregnancy with many obstetric abnormalities
suchasbreech presentationsand placenta praevia,
as well as ectopic pregnancy. The models in wax
can be found in the Hunterian Museum in Glas-
gow.

EIGHTEENTH CENTURY

In the early part of the century, Martin Naboth
(1675-1721) investigated the structures of the
cervix. He was aware that they were previously
described by Desnoues in 1681. While Desnoues
considered that the cystic structures were the site
of male semen formation, Naboth disagreed and
regarded the cysts as sacs which contained eggs.
Naboth, who was born in Saxony, became Profes-
sor of Chemistry in Leipzig. In his De Sterilitate
Mulierum (1707) he described in detail his dissec-
tion findings of the cervical cystswhich were later
called after his name.

Anotable eventin this century was the publica-
tion of G.H. Eisenmann’s Tabulae Anatomical
Quatour Uteri (1725) in Strasbourg. HisAtlasofthe
Uterus was an important advance in the history of
gynaecological anatomy.

The peritoneal cavitywas firstdescribed by the
Egyptians in the Ebers Papyrus but the modern
interpretation of the peritoneal cavity and its
lining, depends on the work ofJames Douglas
(1675-1742) who first described its structure in
his treatise A Description of the Peritonaeum (1730).
Douglas, who was born in Scotland, graduated
from medical college in Rheims, and later settled
in London. He developed alarge obstetric practice
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and carried out anatomic investigations. In his
treatise there was only a short reference to the
pelvic peritoneal cul-de-sac. The term ‘cul-de-sac’
was first used by Alexander Munro, Professor of
Anatomy at the University of Edinburgh in 1737,
but the ‘Pouch of Douglas’ was soon substituted
for it.

Douglas was involved in the exposure of Mary
Toft who claimed to have given birth to litters of
rabbits. Toftwas helped and advised by a woman
accomplice who promised to continually supply
her with rabbits. King George | ordered an inves-
tigation and Nathaniel StAndre, a Swissanatomist
who was attached to the Royal Court, examined
the patient. He reported that he delivered her of
the entire trunk ofa rabbit, stripped ofits skin, of
about 4 months growth. Unknown to St Andre,
Mary kept inserting bits of rabbits which she had
hidden in her pockets, into her vagina. Eventually
she confessed to the hoax when questioned by
James Douglas and another ‘man midwife’, Sir
Richard Manningham (Speert, 1973).

The mesonephros of the early embryo was
investigated by Caspar Friedrich Wolff
(1734-1794) who reported his finding of the
primitive kidneys in his Theoria Generationis (1759).
The nineteenth century embryologistRathke later
called them the ‘Wolffian bodies’ in recognition
ofWolfFs discovery. Wolff, whowasborn in Berlin,
was educated both there and at Halle, and held an
appointmentasan anatomy teacherin Breslau but
later returned to Berlin. His views on generation
were met with hostility by his colleagues, so he
later moved to St Petersburg, Russia. He disputed
the theory o f‘emboitment’, or ‘preformation’in
which the embryo supposedly resided completely
formed in the ovary.

From his microscopic observations he claimed
that the particles which constituted all animal
organs in their earliest inception were little glob-
ules (cells). He attempted to explain early
embryogenesis as a process of ‘epigenesis’, in
which the organism developed with gradual build-
ing up of its parts.

The bony pelvic canal was first investigated by
Hendrik van Deventer, and subsequently by
Smellie, Levret and Baudelocque. Van Deventer
discovered that the canal was set obliquely on the
spine. In 1761 Levret (g.v. in Biographies) first
described the three pelvic obstetric planes and
noted that they all intersected a parabolic line
through which the fetal head passed in labour. His
description was erroneous in many respects and
was not popularly accepted.



The small fluid-filled cysts sometimes attached
to the fimbriae of the Fallopian tubes are called
‘hydatids of morgagni’. They were first described
by Giovanni Battista Morgagni (1761) who was
born in Forli, Italy, and spent most of his medical
career at Padua. The word hydatid was derived
from the Greekand meant ‘drop ofwater’. Regnier
de Graaf had also recognized cystic structures
close to the ovary in the seventeenth century.

The Scotsman William Hunter (1718-1783),
(g.v. in Biographies) one of the great names in
anatomy, obstetrics, and gynaecology, wasborn in
Lanarkshire. He studied for the Ministry but left
after 5 years and then worked for Dr William
Cullenwho later became Professor of Medicine at
Glasgow. Hunter studied anatomy and physiology
in Edinburgh and London, and was associated for
atime with Smellie and Douglas. He finally setded
in London and became Surgeon Man-Midwife to
the British Lying-In Hospital and the Middlesex.
He was the first to use the term ‘retroversion’.
During trips to the continent he had learned how
to preserve bodies and anatomical specimens, and
recognized the value of the procedure. He real-
ized thatwax models ofdissected specimens could
be used to great effect for teaching and demon-
strating the art ofanatomy. In his dissection ofthe
embryo he demonstrated the various stages of its
development. Hunter’s The Anatomy ofthe Human
Gravid Uterus (1774) was the result of 24 years of
research. The engravings in his book were by Van
Rymsdyk and Robert Strange. His brotherJohn, a
renowned surgeon, helped with his dissections
and carried outimportantwork on the process of
inflammation.John went on to became a pioneer
in comparative and pathological anatomy
(Venzmer, 1972).

William Smellie (g.v. in Biographies)
(1697-1763) was born in Lanarkshire, Scotland,
and studied medicine at Glasgow. He later practised
and taught obstetricsin London. Among his many
observations, the ‘Master of British Midwifery’
first recognized the influence of rickets on the
pelvis. He described the anatomy ofthe bony parts
in that condition, and was responsible for the
introduction of clinical pelvimetry. He also
investigated the round and broad ligaments, and
the changes which occurred in them during
pregnancy. Amonghisimportantpublicationswas
the SettofAnatomical Tableswhich was published in
1754. The illustrations in the textwere by Rymsdyk,
although Smellie himselfalso drew some. He also
wrote A Treatiseon the Theory and Practice ofMidwifery
(1752).

ANATOMY

A common theory of the time was that the
cervix was a form of store house for new material
which was necessary for uterine growth in preg-
nancy. Petit (1766) wrote as follows ‘l consider the
cervix asamagazine in which nature has placed in
reserve the quantity of muscular fibres which she
needs, to furnish by their development materials
for the expansion ofthe uterus during the course
of gestation . .. . This view was challenged later
when itwasdemonstrated thatthe primary changes
which occurred in pregnancy were due to hyper-
trophy within the muscular layer of the corpus
uteri itself.

A contemporary of Smellie’swas Andre Levret
(1703-1780), a Parisian. He was known for his
work on the bony pelvis, and described the three
pelvic planes - the inlet, mid-pelvis and the oudet.
Another French obstetrician of note was Jean
Louis Baudelocque (1748-1810) who was born in
Heilly, and became head of the obstetric depart-
mentin the Medical School of Paris. He was aware
of the work of Smellie and Levret but improved
the available knowledge on pelvic diameters.
Baudelocque developed techniques for measur-
ing the pelvic diametersin normal and contracted
pelvesin livingwomen and correlated pelvic meas-
urement with fetal head size.

Among other measurements Baudelocque
described the external conjugate of the pelvis ‘by
measuring the thickness of the woman from the
middle of the pubis to the tip of the spine of the
last lumbar vertebra . .. " and this measurement
became identified with hisname. He later became
one of France’s best known obstetricians being
appointed accoucheur to Empress Marie-Louise
the wife of Napoleon, and also to the Queen of
Holland. Baudelocque’steaching on pelvic meas-
urement was detailed in L Art des Accouchemens
(1781). The investigation of pelvic adequacy by X-
ray techniques would later demonstrate the inad-
equacy of external pelvic measurement.

The first adequate depiction of the lymphatic
topography of the female pelvis was contained in
Mascagni’s Vasorum lymphaticorum corporis humani
(1787). He used a technique of heavy metal salt
injections which had been introduced and per-
fected by Anton Nuck (1692). Some of Mascagni’s
work is preserved at the Anatomical Museum at
Siena University. He was the first to discover that
red blood corpuscles were readily absorbed from
the peritoneal cavity. Further work on the
lymphatics was carried out by William Hunter,
William Hewson and William Cruickshank in the
1770s.
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NINETEENTH CENTURY

The axis of the birth canal was investigated and
described in the nineteenth century by Karl Gustav
Carus (1789-1869). Born in Leipzig, Germany, he
obtained his medical degree at the University of
Leipzig and later practised in Dresden. He docu-
mented his formulation of the parturient axis in
Parti ofhis LehrbuchDer Gynakologie (1820). Carus
was aware of previous descriptions by Levret and
Roderer but disagreed with their ideas, and
adopted the principle ofa curved line in defining
the pelvic axis.

Carus commented, ‘one takes the middle of
the pubic symphysis where the conjugate of the
pelvic cavity begins, and using a radius of two and
a quarter inches, describes a circle around the
synchondrosis, whereupon it will be seen that the
arc of this circle, falling inside the pelvic cavity,
transects the middle of the inlet, as well as the
outlet. Coursingin general through the middle of
the pelvic cavity, it indicates the Uue axis of the
pelvis in the most precise way’.

The mesonephric, or Wolffian, duct was prob-
ablyrecognized by Marcello Malpighiin 1681, but
was described in detail by the Danish anatomist
Hermann Gartner in 1822 during his dissection of
the internal genitalia of the sow (Gartner, 1824).
Gartner (1785-1827) was born in the West Indies
where his father worked as a tax official, and
returned to Copenhagen where he studied
medicine. His initial dissections were carried out
in the cow, but Gartner later examined the sow
where he traced the bilateral ducts along the
course ofthe vagina, towithin aninch or two ofthe
ovaries. In the same year of 1822 possibly the most
beautiful ofall obstetrical atlaseswas published on
behalf ofJacques-Pierre Maygrier (1771-1835).

Dissection of cadavers became accepted prac-
tice in the late eighteenth and early nineteenth
centuries. The demand for ‘subjects’ on which to
demonstrate anatomy was high and led to illegal
acquisition of bodies (Figure 4). The infamous
pair William Burke and William Hare, murdered
atleast 16 people in 1823, and supplied the corpses
to Dr Robert Knox of Edinburgh for dissection.
The criminalswere later apprehended. Burke was
hanged and his own body was subjected to a
demonstration on dissection. Hare turned Kang’s
evidence and was not prosecuted. Knox was unre-
pentant and left Edinburgh after a large mob set
fire to his house. It became legal for custodians of
a body to turn it over to a medical school in 1832.

Johannes Muller (1801-1858), who was born
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Figure 4 Body Snatchers: an illustration of about 1840
ofamodel made byjoseph Towne who made coloured
wax models by a method that has remained a secret,
mostly from dissections carried out by John Hilton
(9.v.). Towne was modeller at Guy’s Hospital, London
for 53 years in the nineteenth century

in Coblenz, became the foremost physiologist of
his day. His Bildungsgeschichte Der Genitalien (1830)
contained his own observations, aswell as those of
other embryologists, on the development of the
mammalian uterus. The female genital tract was
known to be a paired structure, and Muller de-
scribed the union of the ducts to form a single
uterus during his dissection of a 3V2-inch fetus.
During his scientific research Muller was assisted
by Theodore Schwannwho established the basisof
pathologic histology and was later called the
founderofthe ‘cell theory’. Anotherofhis disciples
was Rudolph Virchow who became known as ‘the
father of cellular pathology’.

The lymph nodes of the pelvic wall were found
to have constantlymph centres supplied bygroups
of lymph nodes which occurred at accurately



defined locations. Although that concept was
introduced by Baum (1926), regional lymph nodes
were designated in the nineteenth century by
Cruveilhier (1834), Sappey (1879) and Peiser
(1898). A previous system of classifying pelvic
nodes as groups of plexuses was developed by the
anatomist Haase in 1786. Sappey (1885) also
demonstrated the lymphatics of the vulva. Bruhns
(1898) and Poirier made important contributions
to the understanding of lymphatics of the vagina
and Bartholin’s glands. Sappey and Poirier
investigated those from the cervix. Kroemer, who
was a contemporary, published work using ether
dye mixtures to outline the lymphatic channels in
1904.

The canal for the internal pudendal vessels
and nerve in the ischio-rectal fossa was described
by Benjamin Alcock in 1836. Born in 1801, he
attended Trinity College, Dublin, and later be-
came Professor of Anatomy, Physiology and Pa-
thology at the School of the Apothecaries’ Hall,
Dublin. In 1849 he became the first Professor of
Anatomy at Queens College Cork, butmigrated to
America in 1855 (Lourie, 1986).

The enlargement ofthe breasts, and change of
colour in the areolae had long been identified
with the pregnant state. William Fetherston
Montgomery (1797-1859) born and educated in
Dublin, qualified as MB in 1825. Through his
efforts a Chair of Midwifery was established in the
College of Physicians, and he served for 30 years as
its first professor. Montgomery wrote his An Expo-
sition ofthe Signs and Symptoms ofPregnancy (1837)
which contained a detailed description of the
breast changes in pregnancy. He noted that ‘a
condition of fullness of the breasts may be natural
to the individual, or it may take place at the turn of
life, when the menses become naturally suppressed,
the person grows at the same time fatter, and the
breasts under such circumstances become full and
are not infrequently painful.. . ”He thus alluded
to the lack of specificity of increased breast size in
the diagnosis of pregnancy.

Montgomery remarked that it was the altera-
tion in the areolar tissue which was most specifi-
cally related to a pregnant state. He disagreed that
colour change of the areolae was agood indicator
but instead stressed that ‘a soft and moist state of
the integument (areolae), which appears raised
and in a state of turgescence, giving one the idea
that, iftouched by the point of the finger, itwould
be found emphysematous . .. and we not infre-
quently find that the little glandular follicles or
tubercules, as they are called by Morgagni, are
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bedewed with a secretion sufficient to dampen
and colour the woman’s inner dress . . . the
glandular follicles, which, varying in number from
12 to 20, projectfrom the 16th to the 8th ofan inch
... Ashorter but similar account was published
by Roederer (1753) but it was Montgomery’s de-
tailed account which led to the appellation
‘Montgomery’s follicles’.

Fiveyears after the publication of Carus’book,
Franz Karl Naegele (1778-1851) pointed out that
the circle, or curve, of Carus did not correcdy
reflect the track of the fetal head through the
pelvis. Naegele (1839) correctly indicated thatthe
bony birth canal was a straight line in its upper
half, to the level of the mid-pelvis, and curved in its
lower part, to the outlet. Naegele, whowas born in
Dusseldorf, was Professor and Director of the
Lying-In Hospital at Heidelberg where he carried
out studies on the obstetric pelvis, and the mecha-
nism of labour. He also described the obliquely
contracted pelvis. A ‘double Naegele’ or ‘Robert
pelvis’was described soon afterwards by Ferdinand
Robert (1842). In this form the sacral alae were
lacking bilaterally, thus causing extreme trans-
verse narrowing of the pelvis.

Additional anatomical findings in this century
were the discovery of the human ovum by Karl
ErnstVon Baer (1827) and Henle’sdescription of
the cervix as a distinct histological entity in 1841.
Henle concluded that the myometrium was a
three-layered structure in his Recherches sur la Dis-
position desFibresMuscularis deL 'UterusDeveloppepar
la Grossesse which was published in Paris.

Following 12years ofinvestigation ofthe uterine
body Henle proposed that the external layer con-
tained two longitudinal parts with a transverse
sheetarranged between them. He found the mid-
dle layer consisted of an interlacing network of
fibres curved as figures ofeight, which were perfo-
rated by blood vessels, and myometrial contrac-
tion thus resulted in constriction ofblood vessels.
Henle documented that the internal layer con-
sisted of two triangular segments, one on the
anterior and the other on the posterior wall ofthe
uterus, which were connected at the fundus by an
arch.

Despite the previous attempts of other illustri-
ous anatomists, it was eventually Robert Lee
(1793-1877) who gave the first good overall
description of uterine innervation. Born in
Scotland he studied in Paris and later practised
obstetricsin London. He was Professor of Midwifery
in Glasgow for a short time, but soon moved to St
George’s Hospital, London, where he spent the
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restofhis career. Lee’s (1842) description of the
uterine innervation was supplemented with
additional material and further papers were
published in the years through to 1856. In his 1842
paper he noted ‘the uterus and itsappendages are
wholly supplied with nerves from the great
sympathetic and sacral nerves. At the bifurcation
of the aorta, the right and left cords of the great
sympathetic nerve unite upon the anterior part of
the aorta, and form the aortic plexus’. He then
went on to describe the hypogastric nerves and
plexus, and also the hypogastric or uterocervical
ganglion, later called ‘Lee’s ganglion’. He
concluded that ‘it is chiefly by the influence of
these nerves, that the uterus performs the varied
functions of menstruation, conception, and
parturition

The fact that the placental villi are covered by
epithelium was pointed out by Dalrymple (1842).
Over the next 30 years the placental architecture
and histology were studied by many investigators.
It became apparent that there were two types of
epithelium in the formative stage of the placenta,
the syncytiotrophoblast or syncytium, and the
cytotrophoblast. This latter layer was found to
contain large cells which were pale staining, with
relatively large nuclei and vacuoles which con-
tained glycogen. From this layer, columns arose
which secured firm attachmentfor the developing
conception, to the uterine wall. As the placenta
matured it was found that the cytotrophoblast
slowly disappeared.

The mesonephric remnant, or Wolffian body,
was first described in the human byjohann Chris-
tian Rosenmuller (1802). Born in Hessburg, Ger-
many, Rosenmuller (1771-1820) became Profes-
sor of Anatomy and Surgery at the University of
Leipzig. He described the vestigial tubules in a 12-
week fetus. He also described canals, which he first
thoughtwere lymphatic vessels, merging towards
the upper extremity of the ovary. The little canals
so described proceeded towards the ovary in a
cone-shaped distribution and this structure soon
became known asthe organ ofRosenmuller. Later
anatomists suggested the terms ‘epoophoron’and
‘parovarian’for the Wolffian bodyremnantin the
female, and the individual tubules were called
after George L. Kobelt, who gave a more detailed
description of them in 1847.

The prevesical space and itsareolar connective
tissue was first described by Anders Adolf Retzius
(1849). The term cavurnpraeperitonealeRetzii (cave
of Retzius) was first used by the Viennese anato-
mist Hyrtl in 1858. Retzius (1796-1860) firstmen-

68

tioned this space in his description of the pubo-
prostatic ligament. Born in Lund, Sweden, he had
an illustrious academic career and was elected
President of the Royal Academy of Sciences of
Stockholm 2 years before his death.

During the century many well illustrated books
with engravings by artists of note were published.
G. Spratt’sbook, Midwifery (1850) contained plates,
some of which were in colour. Each plate had
superimposed drawingswhich could be lifted and
turned overtoreveal the underlying drawing. This
method of superimposed plates to represent
anatomic relations was previously used in 1627 by
Gaspar Aselli in his book De Lactibus Sine Lacteis
Venis, but the earliest book with superimposed
plateswas by George Bartsich of Frankfurtin 1584
which contained hand-coloured plates.

In afurtherinvestigation ofexternal pelvimetry,
Gustav Adolf Michaelis (1798-1848) (Figure 5)
compared normal with contracted pelves.
Although he doubted the clinical application of
those measurements, he defined the ‘sacral

Figure 5 Portrait of Gustav Adolph Michaelis
(1798-1848) from an oil painting by Karl Aubel in
1820, Paris. Michaelis was Professor of Obstetrics in
Kiel, Germany from 1840-1848. Kiel has had a succes-
sion of notable professors of obstetrics. Reproduced
with kind permission from Semm, K (1985). Universitats-
Frauenklinik Kiel



quadrangle’, an area bounded by the medial
borders of the gluteal muscles, the dimples
overlying the posterior superior iliac spines, and
the depression over the sacrum. He endeavoured
to correlate the measurements of the ‘sacral
quadrangle’, later called ‘Michaelis’ rhomboid’
(Figure 6), with the various forms of normal and
contracted pelves. His major work DasEnge Becken
(1851) was published posthumously, and included
details on his study of 1000 obstetric pelves. In 72
of those cases, the true conjugate was 8.75 cm or
less. He estimated thata third ofcontracted pelves
were due to rickets, while the rest were probably
due to heredity. Michaelis concluded that ‘only
pelvic mensuration can be relied upon as a sure
means ofrecognising pelvic contraction’ (Figures
7and 8). Bornin Harbourg, Germany in 1798, he
carried out his obstetric practice as Professor in
Kiel. He committed suicide by throwing himself
under a train in 1848, one year after a beloved
cousin of his died of puerperal fever (Semm,
1985).

The development of the ovary was studied in
animals by Edward Pfluger (1829-1910). He
extended the previous studies by Valentin, who
had noted tubular cell masses in the medulla of
developing ovaries. Pfluger (1863) demonstrated
that the medullary columns originated from the
surface layerofcells. He wasunable to demonstrate
those tubules or cords in the human ovary.
However, his study was based on the adult ovaiy

Figure 7 External measurements of the front of the
female pelvis. Reproduced with kind permission from
Semm, K. (1985). Universitats-Frauenklinik Kiel
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Figure 6 Michaelis’ quadrangle (see text). Repro-
duced with kind permission from Semm, K (1985).
Universitats-Frauenklinik Kiel

and a later investigator, Waldeyer (1870)
demonstrated that Pfluger’s tubules were present
in the human ovary during its fetal development.

The innervation of the uterus was studied by
Weber (1817);Tiedemann (1822);Kaspar (1840);
Kolliker (1844); Beck (1846); and Kilian (1851).
In 1874 Goltz and Frusberg demonstrated uterine
function and contractilitywhich wasindependent
of its innervation. Further major studies on the
uterine innervation were carried outbyFerdinand
Frankenhauser (1832-1894). He served as

Figure 8 Michaelis’ external conjugate and internal
true conjugate measurements. Reproduced with kind
permission from Semm, K (1985). Universitats-
Frauenklinik Kiel
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Professor ofObstetricsand Gynaecology in Zurich.
Frankenhauser (1867) redescribed the uterine
innervation with its plexuses and ganglia in great
detail and the structures are eponymously related
to his name.

Wilhelm Waldeyer (1836-1921) the German
anatomist, carried out important work on the
ovary, pelvis, pelvic viscera, and topographical
reladons of the pregnant uterus (1870) and Max
Brodel in 1897 published his findings on the
uterine and ovarian vascular supply. The Viennese
anatomist and anthropologist Joseph Hyrtl
(1811-1894) also carried out detailed anatomical
study ofthe blood supply to the reproductive tract.
Hyrtlwasresponsible for saving the skull of Mozart
for posterity. The famous musician died in 1791
and was buried in a third-class common grave
containing about 15 other bodies. Joseph
Rothmayer, the sexton of St Marks in Vienna, was
a great admirer of the composer. He identified
Mozart’scorpse withawire.When the grave wasre-
opened in 1801 Rothmayer removed Mozart’s
skull and keptitasa sacred relic. The skull found
itsway into the hands ofjoseph Hyrtl, and after his
death it was acquired by the Mozarteum in Salz-
burg (Davies, 1991).

Small cystic spaceswhich appear similar to ova,
are often found among the ovarian granulosa
cells. They were first described by Emma Call and
Siegmund Exner (1875) and have since been
known as Call-Exner bodies. Emma Louise Call
(1847-1937) was one of the first women physi-
cians in the United States. She qualified at the
University of Michigan and underwent further
training in Vienna. Later, she became the first
woman to be elected to membership of the
Massachusetts Medical Society. Siegmund Exner
(1846-1926) was born in Vienna, where he later
became Professor. It was while Emma Call was
undergoing a period of postgraduate study in his
physiology laboratory that the Call-Exner bodies
were first demonstrated.

The paraurethral ducts were rediscovered
by Alexander Johnstone Chalmers Skene
(1838-1900) who was born in Aberdeenshire,
Scotland, and migrated to America when he was
19. He practised as a gynaecologist in New York
and later became Professor of Gynecology at the
Long Island College Hospital. He was also a
founding memberofthe American Gynecological
Society in 1880. Skene (1880) detailed his
observations on the anatomy and pathology ‘of
two important glands of the female urethra’in a
report to the AmericanJournal of Obstetrics.
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The first of the two cases documented in his
paper involved a 30-year-old woman who was
referred to him with subacute vaginitis, perhaps of
gonorrhoeal origin, and inflamed papillomata of
the urinary meatus. Thevaginitis settled with treat-
mentbut the inflammation and tenderness of the
meatus remained. Skene applied cautery with ni-
trate of silver, but the treatment was ineffective.
Overaperiod ofmonths he applied causticsand a
number of chemicals without success. Eventually
Skene probed the elevated points which he had
noted close to the urethral meatus, and subse-
quently milked the urethra from above down-
wards. Purulent fluid escaped from both ducts.
Skene injected each ductwith tincture ofiodine,
and then cauterized them. The inflammation set-
tled. A second case was diagnosed more prompdy
and also reacted well to treatment.

Stimulated by his initial findings Skene investi-
gated the paraurethral ducts in over 100 patients
and observed that gonorrhoeal infection was the
cause of mucopurulent discharge from the struc-
tures. The paraurethral ducts were previously de-
scribed by Regnier De Graaf (g.v. in Biographies)
(1672) in his book DeMulierum Organis Generationi
Inseruientibus. He also found them to be the foci of
gonorrhoeal infection, but Skene was unaware of
this previous discovery.

It was Theodor Langhans (1839-1915) who
described the cytotrophoblast in detail in his de-
finitive paper on the subject (1882). Born in
Usingen, Germany, he began his placental studies
while working at Marburg. He also reported the
‘Langhans cell’component of the tubercule. His
pupil Raissa Nitabuch (1887) described a further
placental layer, that of an eosinophilic honey-
combed fibrinoid deposition between the invad-
ing trophoblast and the maternal decidua.

The triangular ligament, or urogenital dia-
phragm, was described in detail by Savage (1882).
The superficial fascia of the perineum was found
to have a superficial fatty layer with a deep mem-
branous layer, termed the ‘fascia of Colies’. The
deep portion of the superficial fascia was contin-
ued anteriorly as the fasciaofScarpa’on the lower
abdominal wall. Hartand Barbour (1883) were of
the opinion that the triangular ligament opened
like folding doors, with the anterior wall, urethra,
and bladder being lifted up, while the posterior
vaginal wall was depressed posteriorly, to allow the
fetus to pass. This theory was later shown to be
anatomically impossible.

The cardinal ligaments were discovered by
Alwin Mackenrodt (1859-1925). In his paper



(1895) Mackenrodt described the transverse cer-
vical ligaments, and stressed their significance in
uterine support. This ended years of speculation
on the mechanism of uterine support, and the
anatomical condition of ante- or retroversion of
the uterus. In his description of the dissection of
an 8-month-old fetus, he found ‘firm band-like
fibrous processes . ..which attach direcdy to the
uterine cervix, vagina, rectum and bladder. These
bands, arranged systematically, carry complex
muscularelements aswellasnumerous bundles of
elastic fibres... thiswhole ligamentous apparatus
appears... excellentand extensive... *Mackenrodt
was born in Germany and after a varied career
eventually entered gynaecological practice in Ber-
lin. The Mackenrodt ligaments were also called
the ‘ligaments of Koch’, the ‘sustentacula of
Bonney’ and the ‘cervico-pelvic ligaments of
Nuylasy’.

The corpus luteum and the ovarywere studied
extensively in the latter part of the nineteenth
century. The monograph Eierstock undEi (1870)
was produced by the leading German anatomist,
Heinrich W.G. Waldeyer-Hartz (Waldeyer) in
which he published the results of his research.
Both he and Edward F.W. Pfluger (1863) believed
that the corpus luteum formed as a response to
emptying of the Graafian follicle at ovulation.
RobertH.J. SobottainU'oduced serial section stud-
iesand examined over 1500 mouse ovaries (1896).
He believed that formation of the corpus luteum
made ovulation possible again at a later date, by
restoring normal blood flow to the ovary. John
Beard (1897) and Louis Auguste Prenant (1898)
theorized on the endocrine role of the corpus
luteum structure. The endometrium was studied
by William (1875) and Engelmann (1875). The
various types of hymen were described by Testut
(1896) as round, crescentic, labial, biperforate,
fimbriate and cribriform.

TWENTIETH CENTURY

Fraenkel and Cohn (1901) of Germany reported
that the ovary had two functions which were to
develop and release ova, and to assistwith implan-
tation of impregnated ova in the uterus. During
their studies they showed that destruction of cor-
pora lutea caused loss of implanting embryos. In
the same year Magnus (1901) reported his work
from Norway, where he found that abortion could
be caused in pregnant rabbits by removing or
destroying their corpora lutea.

ANATOMY

Small epithelial cell nests are often found un-
der the serosa of the broad ligaments or in the
walls of the Fallopian tubes in infants or young
girls. These cell nestswere firstdescribed by Werth
in 1887, but were extensively investigated by Max
Walthard (1867-1933). He described them as be-
ing arranged compactly with elongated flat dark
nuclei pointed at one or both ends, with scarcely
any space between nuclei. The cells were flat with
scanty cytoplasm. Walthard’s description (1903)
was based on cell nests found in the ovaries of two
girls aged 12 and 14. Pathologists later regarded
those tiny bodies as the site from which Brenner
tumours of the ovary developed.

Neumann, in 1897, firstnoted the presence of
large isolated cells in the placental villi. The cells
were again investigated by Isford Isfred Hofbauer,
whowasborn inViennaand emigrated to America
in 1924. In a detailed description of the placental
histology, Hofbauer (1905) described the cells
thought to be histiocytes, probably present for
their protective function. The cells firstappeared
towards the end of the 4th week, and were abun-
dant in early pregnancy, but decreased as the
placenta matured. The presence offatin the cells
led Hofbauer to speculate that the placental
histiocytes possessed a digestive function. His as-
sumption proved correct as they were later shown
to have the ability to ingest and destroy bacteria.
Hofbauer (1911) pioneered the use of posterior
pituitary extract in cases ofuterine inertia during
labour.

The histology of the endometrium was studied
byLeoLoeb (1907;1908) who stimulated decidual
reaction of the endometrium in guinea-pigs, by
injecting foreign material into the uterine cavity
during the luteal phase of the cycle. Hitschmann
and Adler (1908) studied the histologic changes
of the endometrium throughout the menstrual
cycleandBouinandAncel (1909;1910) published
illustrated articles depicting progestational
endometrium in the pregnant rabbit. Robert
Schroder was the first to use the terms ‘prolifera-
tive’ and ‘secretory endometrium’ and demon-
strated that the endometrium had basal and func-
tional layers. Schroder (1909) produced anumber
of papers on cyclic endometrial changes between
1909 and 1915 and later described ‘endometrial
hyperplasia’ which he indicated was due to the
persistentaction ofoestrogen. His contemporary,
Robert Meyer, assessed the developmentand even-
tual disappearance of the corpus luteum (1911).

The pelvicand endopelvic fasciawere described
by Poirier-Charpy (1923). The pelvic fasciawhich
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covers the upper and lower surfaces of the levator
ani muscles and that on the mesial surfaces ofthe
two obturator internis muscles were then more
accurately described by von Peham and Amreich
(1930). Goff (1931) investigated the vesico-vaginal
space which separated bladder and vagina and
found it to consist of delicate connective tissue
which was relatively bloodless and passed between
the vaginal and vesical fasciae. Those fasciae were
noted to fuse together at what was termed ‘the
transversevaginal sulcus’ (Shaw, 1947). The vesico-
uterine ligament, a thin layer offascia connecting
bladder and uterus, was described by Shaw and
Nirula (1951).

Tandler (1926) gave a detailed diagramatic
description of the blood supply, venous drainage
and innervation of the perineum. It was Cleland
(1933) who suggested that the outflow of the
sensory nerve supply ofthe cervix travelled by the
parasympathetic and that from the body of the
uterus via the sympathetic nervous system.

The process of menstruation focused the at-
tention ofinvestigatorson the cyclicchangeswhich
occurred in the reproductive tract. Early studies
dealt with gross and microscopic change in the
vagina, endometrium and ovary. Starting in the
1930s attention switched to the study of the spiral
or coiled arteries ofthe endometrium. George W.
Bartelmez (1931;1957) demonstrated that a basic
stepin endometrial breakdown involved a shut-off
of the coiled arteries which supplied it. Similar
changes in the endometrial blood supply were
demonstrated byJohn E. Markee (1940) during
his study of endometrial transplants in the ante-
rior chamber of the eye of rhesus monkeys.

Further investigations of the vascular patterns
of the human adult uterus were carried out by
Hasner (1946) who based his observations on
anatomical specimensobtained from the necropsy
rooms of the University Institute for Forensic
Medicine in Copenhagen. The uteri were ob-
tained from women who were Killed during street
fighting in the Second World War. Schlegel (1946)
and Dalgaard (1946) independently found that
arteriovenous anastomotic passages existed in the
human endometrium. Schlegel used an injection
technique under air pressure and thus obtained a
high arterial pressure despite collateral leakages,
while Dalgaard used a modified benzidine stain-
ing technique. Both methods were superior to the
injection techniques used by other anatomists
who had failed to find the anastomoses.

The first attempt to apply the endometrial
cyclical change to dating the menstrual cycle was
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made by Rock and Bartlett (1937). Their criteria
were latermodified by Noyes, and eventually Noyes,
Hertig and Rock (1950) published their paper
Datingtheendometrium. Theirwork on the histology
of the endometrium became the standard refer-
ence and was reinvestigated recendy by Li and
Cooke (1989). These investigators suggested that
‘the traditional methods of dating endometrial
biopsy are not precise enough... the precision of
chronological dating can be improved by the use
of the LH (luteinizing hormone) surge as the

reference point . . . histological dating can be
improved by quantitative histological techniques
(morphometry) ... using these improved meth-

ods of dating itisfound that a strong correlation
(r=0.98) exists between histological dating and
chronological dating ... .

Thoms (1935) investigated the inclination of
the pelvic brim and found that the plane of the
pelvic inletlay atan angle to the spine which could
vary from 40-100°, butwas more usual at 60°. He
detailed the measurements of the pelvic inlet, the
plane of greatest pelvic dimensions (mid-pelvis),
the plane of least dimensions (from the lower
margin of the symphysis to the tip of the sacrum
and the ischial spines laterally) and also the oudet.

Caldwell, Moloy and D’Esopo (1940) recog-
nized four ‘parenttypes’ofpelvis, although mixed
types were common. Thoms had already docu-
mented that only one third of women had what
could be classified as a normal, or gynaecoid,
pelvis. The four parent types were found to be
anthropoid, or of a type resembling that of the
anthropoid ape; gynaecoid, or the true female
type; android, or wedge-shaped, and resembling
the male type; or platypelloid, a flat pelvis. Not
only could the four parent types presentas mixed
varieties, but they could also be modified by injury
or disease of the pelvic bones orjoints, or become
altered secondary to abnormalities of the verte-
bral column or lower limbs. Thoms (1940) in his
paper on the use of routine prenatal Roentgen
pelvimetry, classified pelvic types as suggested by
Turner in 1885: dolichopellic, mesatipellic and
platypellic. To these three he added a fourth type,
the brachypellic or oval-type pelvis.

Another major study on the pelvis was that of
Kenny (1944) ofLondon who described a study of
1000 pelves. The mostcommon subgroup was the
gynaecoid variety. The shape of the sacrum in
females should be a gradual curve, compared to
the shallowness of the sacrum in males. Snow
(1949) analysed over 10 000 X-rays and classified
the female sacraas curved in 45%, shallow in 30%,



and flatto convex in 25 %. Snow also described low
and high assimilation pelves.

The diagonal conjugate ofthe pelviswas taken
as the distance between the lower border of the
symphysis pubis and the sacral promontory. Itwas
measured clinically by pelvic examination with the
index and middle finger. The promontory could
only be palpated in the unanaesthetized patientif
the pelvis was contracted. If the middle finger
reached the promontory, the distance between
the finger tip and the part of the hand which lay
immediately beneath the symphysis pubis was
measured. Subtraction of 1.25-1.9 cm, depend-
ing on pelvic inclination, gave a measurement for
the true conjugate. This measurement was de-
scribed by William Smellie ¢.1750, and for many
years was taken to be 10.6 cm but radiographic
examinations showed that the measurement
should be 11.3-12 cm. Biscow (1944) devised a
special rubber glove with a scale imprinted on the
index finger to measure the true conjugate. DelLee
and Greenhill (1950) introduced a classification
to determine the position of the fetal head in the
pelvis. The level of the tip of the ischial spines was
taken as zero station. The position of the head
relative to the zero station was measured in
centimetres, as being minus for above and plus for
below. Alternatively the head was said to be
high-, mid-, or low-cavity.

The isthmus of the uterus, that portion which
lies between the uterine body and the cervix, was
described as a circular borderline area by Aschoff
in 1908. It was found to measure 5-10 mm in
length and was marked by a slight constriction on
the surface ofthe uterus. Itroughly corresponded
with the level of the internal os and the reflection
ofthe peritoneum from the body of the uterus to
the bladder surface (Smout, Jacoby and Lillie
1969). Frankl (1933) reported that the response
of the isthmus to hormonal stimuli was relatively
small while Marshall (1939) documented that
when supravaginal Caesarean hysterectomy was
performed, asmuch as4 or 5 cm of lower segment
could remain attached to the cervix but menstru-
ation did notrecur. Danforth (1947) showed that
the non-pregnant cervix was composed almost
entirely of fibrous tissue. The uterine wall was
composed of smooth muscle and the transition to
fibrous was abrupt. The condition of cervical in-
competence as a cause of habitual second trimes-
terabortionwasrecorded byLash and Lash (1950).
They described a remodelling operation of the
cervix butthiswas overtaken by the Shirodkar (qg.v.
in Biographies) (1955;1963) suture technique.

ANATOMY

McDonald (1957) introduced a simplified tech-
nique using apurse string suture ofbraided nylon.

Femoral arteriography and aortography tech-
niques were used by Borell and Fernstrom
(1953,1954) to outline the arterial blood supply of
the female genital tract. Reich, Nechtow and
Bogdan (1964) correlated the radiographic find-
ings with cadaver dissection.

Although radiology greatly enhanced the
knowledge of pelvic architecture in the pregnant
patient, a cautionary note was sounded in 1956
when areport suggested that antenatal radiology
could cause genetic hazard to the gonads ofboth
the inuterofetus and itsmother (Medical Research
Council, 1956). Stewart etal. (1956) documented
an increased incidence of leukaemia in those
children who were subjected to intrauterine ra-
diation from antenatal radiology, and reported
that other childhood malignancies were also
increased (1958). Radiological examinationswere
used in a more restricted fashion thereafter.

Our knowledge ofanatomy isnow embellished
by the use ofradiology, ultrasound, computerized
tomographic scans, and magnetic resonance
imaging.

CHRONOLOGY

Antiquity

24000 BC The Venusfigures date from this time.

c.1550 BCc Egyptiansgained anatomic knowledge
from dissection of animals. The prac-
tice of embalming the dead, added
little extra.

c.900 Bc The Hindus identified the human
uterus, tubes, and ovaries.

6th C. BC Alcmaeon, a Greek, wrote a text on
anatomy.

4th C. BC Artistotle described the animal uterus.

3rd C. BC Herophilus of Chalcedon was one of
the originators ofhuman dissection at
Alexandria.

1st C. BC Cornelius Celsus, the Roman com-
piler, described the vulva, vagina, and
uterus.

2nd C. AD Soranus of Ephesus accurately de-

scribed the female genital organs. His
work was reproduced in the 16th C.
Rufus of Ephesus described the
oviducts in sheep.

Claudius Galen dissected animals, and
transposed the knowledge to the hu-
man. His teachings were accepted for
over 1000 years.

73



HISTORY OF OBSTETRICS AND GYNAECOLOGY

4th C. AD The Talmud contained references to

the female anatomy.

References: Temkin (1956), McKay (1901),
Leonardo(1944)

The Middle Ages

6th C.

7th C.

9th C.

11th C.

1315

c.1400

Aetius of Amida wrote a text devoted
to the diseasesofwomen.He wasaware
of the uterine position between the
bladder and the rectum.

Paulus of Aegina copied the work of
ancient authors for posterity.

The oldest known depiction of the
uteruswas contained in the Moschion
text.

The Arabian medical books, copied
from the ancient Greek and Roman,
were translated back to Latin by
Constantine.

Mondino dei Luzzi was first to dissect
a cadaver in modern times.

Gian Matteo de Gradi of Milan first
used the term ‘ovary’, instead of ‘fe-
male testes’.

References: Bodemer (1973), Leonardo (1944),
Speert (1973), McKay (1901), Ramsey (1989),
Graham (1951)

Renaissance

1491

1510

1513

1522

1543

1552

1561
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Johannes von Kircheim was responsi-
ble for the first illustrated medical
work (Speert, 1973).

Leonardo daVinciaccurately depicted
the fetus in utero and also the uterus
with its blood supply (Mathe, 1978).

Eucharius Rosslin produced his Der
Swangern Frawen und Hebammen
Roszgarten, based on the work of
Soranus of Ephesus of the 2nd C. AD
Jacobeus Berengaris de Carpi wrote
IsagogeBreves, and disproved the seven-
cell compartment uterine cavity
theory.

Andreas Vesalius produced his De
Hurnani Corporis Fabrica with illustra-
tions byJan Kalkar.

Bartolommeo Eustachio described the
pelvic blood supply.

Gabrielle Falloppio described the
human oviduct in Observationes
Anatomicae.

Seventeeth century

1651
1656

1668

1669
1672
1677
1677/78

1691

Eighteenth
1707

1730
1754
1759
1761

1766

1774

1781

1787

William Harveywrote his De Generatione
Anirnaliurn (Aveling, 1873).

Thomas Wharton described the um-
bilical cord.

Francois Mauriceau introduced the
terms ‘fourchette’ and ‘fossa
navicularis’. He wrote extensively on
female anatomy.

Nicolaas Hoboken dissected the um-
bilical vessels.

Regnier de Graaf studied the ovarian
follicle.

Caspar Bartholin described the vulvo-
vaginal glands.

Anton van Leeuwenhoek of Delft,
described sperm at microscopy.
Anton Nuck investigated cysts of the
inguinal canal.

century

Martin Naboth described cystic struc-
tures of the cervix.

James Douglas described the perito-
neal cavity and the pelvic cul-de- sac.
William Smellie wrote his Sett ofAna-
tomical Tables.

Caspar Friedrich Wolff described the
Wolffian bodies.

Levret described the three pelvic ob-
stetric planes.

Petit considered the cervix as a store
house which produced fresh muscle
fibres for the myometrium in preg-
nancy.

William Hunter’s The Anatomy of the
Human Gravid Uteruswas published.
Jean Louis Baudelocque described
pelvic measurement. Andre Levret,
Hendrik van Deventer and Smellie
also wrote on pelvic assessment.
Mascagni wrote on the lymphatics of
the female pelvis.

Nineteenth century

Dissection of cadavers became accepted practice.

1802

1820

1822

The Wolffian body was described by
Johann Christian Rosenmuller.
Gustav Carus described the axis ofthe
birth canal.

Herman Gartner described the
mesonephric duct.



1827

1830

1834

1836

1837

1839

1842

1849

1850

1851

1863

1864

1867

1870

1875

1880

1882

1895

Karl Ernst von Baer described his dis-
covery of the human ovum.
Johannes Muller documented his ob-
servations on the development of the
mammalian uterus.

Cruveilhier described regional lymph
nodes. Further work was carried out
by Sappey, 1879, and Peiser, 1898.
Bruhns and Poirier also contributed.
Benjamin Alcock described the pu-
dendal canal.

William Fetherston Montgomery de-
scribed signs of pregnancy in the
breast.

Franz Karl Naegele added further
observations on the axis of the partu-
rient canal.

Dalrymple documented the epithelial
covering of the placental villi.
Robert Lee described the uterine in-
nervation.

Anders Adolf Retzius described the
cavum praeperitoneale Retzii.

G. Spratt wrote his Midwifery which
contained coloured superimposed
drawings.

Gustav Adolf Michaelis described the
sacral quadrangle and examined over
a thousand obstetric pelves.

Pfluger demonstrated tubular cell
masses in the ovarian medulla. He
investigated the corpus luteum. Fur-
ther work in this century was carried
out by Waldeyer (1870), Sobotta
(1896), Beard (1897), and Prenant
(1898).

Henle described the cervix as a dis-
tinct histological entity.

Ferdinand Frankenhauserdetailed his
major studies on uterine innervation.
Wilhelm Waldeyer made important
contributions to the description of
the female pelvis.

EmmaCalland Siegmund Exnerdocu-
mented the small cystic space, similar
to ova, in granulosa cells.
Alexander J.C. Skene described the
urethral glands.

Theodor Langhans described the
cytotrophoblast.

Savage described the triangular liga-
ment (urogenital diaphragm).

Alwin Mackenrodtdescribed the trans-
verse cervical ligament.

ANATOMY

Twentieth century

1901

1903

1907

1908

1923

1931

1935

1937

1940

1944

1946

1949

1950

1956

Fraenkel and Cohn of Germany and
Magnus ofNorwayreported theirwork
on developing embryos and the rela-
tionship to corpora lutea.

Walthard described cell nests, later
thought by pathologists to be the area
from which Brenner tumours devel-
oped.

Leo Loeb studied endometrial histol-
ogy. Further studies were carried out
by Hitschmann and Adler (1908),
Bouin and Ancel (1909) and Robert
Schroder (1909).

Aschoffdescribed the uterine isthmus
in detail.

The pelvic and endopelvic fasciawere
described by Poirier-Charpey.
George W. Bartelmez studied the ar-
teries of the endometrium.

Thoms investigated the pelvic archi-
tecture at radiology.

Rock and Bardett introduced histo-
logical dating of the endometrial cy-
cle.

Caldwell, Moloy and D’Esopo docu-
mented the four parent types of pel-
vis.

John E. Markee studied intraocular
endometrial transplants.
KennyofLondon described a study of
1000 pelves.

Hasnerand also Schlegel and Dalgaard
studied vascular patterns of the hu-
man adult uterus.

Snow analysed over 10 000 X-rays and
described pelvic characteristics.
Noyes, Hertig and Rock wrote their
paperwhich became the standard ref-
erence for endometrial dating.
DeLeeand Greenhillintroduced their
classification to determine fetal head
levels in the pelvis.

Reports questioned the safety of radi-
ology in pregnancy.
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Antenatal care and the early diagnosis of

pregnancy

SEVENTEENTH AND EIGHTEENTH
CENTURIES

In the seventeenth century the only antenatal
treatment was bleeding. A vein was opened with
the cut of a scalpel or lancet and a pint or two of
blood was allowed to run out. This ‘treatment’was
notonly given to pregnantwomen, butwas widely
used to treat a large variety of illnesses in both
sexes. In some towns in Austriaand Bavariawomen
would be bled routinely at least once, and
sometimes two or three times, during their preg-
nancies. Itisnot altogether surprising that bleed-
ing was carried out in pregnancy because it was
thought that the body was made up of four hu-
mours, blood, phlegm, yellow bile and black bile,
and asbleedingwasacommon treatmentfor most
diseases and as pregnancy with its high mortality
and morbidity was like an illness, bleeding had to
be considered ascorrecttreatmentto putrightthe
balance of the humours that were upset.

Queen Charlotte (Figure 1), after whom the
oldestmaternity hospital in London isnamed, was
bled in her first pregnancy in 1762, after ‘she was
taken ill at Chapel with giddiness, palpitation,
difficulty of breathing, and with pain round the
hypochondria’; for which he (Mr Hawkins, her
surgeon) bled her 6 ounces. Later Mr Hawkins
thought itwould be proper to bleed her (again),
butWilliam Hunter, her obstetrician, very skilfully
dissuaded Mr Hawkins by writing to him ‘I am
clear in my opinion thatitisjudicious practice to
take away some blood in the last month of preg-
nancy when the patientis heated or has symptoms
...when the patient is cool and has no marks of
having too much blood the taking away cannot do
good and may do harm’ (Hunter, 1762).

TWENTIETH CENTURY

The idea of regular antenatal care was originated
byj. W. Ballantyne in about 1913. Already 20 years

earlier he had published important volumes on
the diseases and deformities of the fetus, and had
made an attempt to systematize antenatal pathol-
ogy (Ballantyne, 1892; 1895). He suggested that
there should be a ‘pro-maternity’hostel, primarily
to enable scientific study of the physiology and
quality of pregnancy. Only later, outpatient ante-
natal care became possible with the setting up of
antenatal clinics all over the United Kingdom.
The first antenatal outpatient clinic probably
opened in Edinburgh in 1915. Although
Ballantyne’sname isgiven to itthe idea came from
a Dr Haig Ferguson (1862-1934).

Atthe beginning ofthe twentieth century itwas
rare for a woman to be examined at all by her

Figure 1 Queen Charlotte
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doctororin the hospital during her pregnancy. In
Italy antenatal visits were carried out at the
beginning ofthe centuryjusttwo or three, or even
fewer times during the pregnancy.

Before Ballantyne there was virtually no ante-
natal care anywhere, although Royalty and the
aristocracy did get some as could be seen from
Hunter’s book of his care of Queen Charlotte
(Hunter, 1762). The Municipal Borough of
Woolwich in 1915 established amunicipal antena-
tal clinic, and six voluntary experimental clinics
were opened in England by the National League
for Maternity and Child Welfare soon after. The
spread ofsuch care among the general population
from the nucleus of Ballantyne’s work in Edin-
burgh atthe turn ofthe century, was mainly due to
the energy of Dame Janet Campbell. As a Senior
Civil Servantin the DepartmentofHealth, she was
responsible for starting the National System of
Antenatal Clinics and the uniform pattern ofvisits
and routines to be followed. Afew private patients
had previously received alittle antenatal care from
their private practitioners.

The patterns suggested byJanet Campbell in
the 1920s are still in existence today all over the
Western world. Whereas in the early 1990s all
women, except those who hide their pregnancies,
have antenatal care, in the early 1920s, none had.
By the start ofthe Second World War in 1939just
about40% ofallwomen in the UKwere attending
antenatal clinics. One year later the figure had
gone up toabout50% and by the end ofthe warin
1945 nearly 100% (with the exception of those
who were hiding their pregnancies, a common
occurrence at that time) attended the clinics.
Janet Campbell notonly setthe pattern butdid an
enormous amount of statistical work. In her book
she set out a classical study on obstetric sepsis
which had caused 256 deaths all over England in
1921 and 1922 (Campbell, 1924). Some of the
septic casesthatjanet Campbell assessed had arisen
in spite of the fact that no internal examinations
had been carried out on the women. Their infec-
tion came from sepsis in the wards in which they
were delivered or inwhich they spent the ‘lying-in’
period.

Before the First World War many women lost
babies because of multiparity. Women had the
greatestdifficulty in controlling their fertility. One
of the greatest risks to women was to have to
deliver many children. This is still so today in
Third World countries, particularly if there is
already some underlying disease. This can be true
even in socially advantaged families, but the risk
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for them is not as great as in socially disadvan-
taged families. Now there are pre-pregnancy ad-
vice centres. These have only recendy been
adopted, but they may become as important as
the antenatal care centres themselves have been.
A visit to a cemetery, such as the one in Ullapool
in Scotland, to see the graves of the families up to
about 1970 is highly instructive. Many gravestones
mark the final resting places of mothers of large
families. They are buried with several of their
newly born or young children in the same grave.
It was not only the poor who suffered. In 1879
Lady Edward Cavendish was ‘dreadfully low’ be-
cause she had delivered her fourth dead child
(Jallard, 1986).

Janet Campbell was one of the firstto advocate
that an anaesthetist should be present at most
deliveriesand thateverywoman should be offered
an anaesthetic ifshe wished it; and shewarned ‘the
medical attendant may not find it altogether easy
to resist the demands of his patient for speedy
relief.

In the 1946 enquiry conducted by the Popula-
tion Investigation Committee and the Royal Col-
lege of Obstetricians and Gynaecologists with the
help of the National Birthday Trust Fund a re-
minder was given that DrJ. W. Ballantyne had
arranged for expectant mothers booked for deliv-
ery atthe Edinburgh Royal Infirmary, to be visited
athome during the pregnancy. Thatwas in 1913,
2 years before he established the antenatal centre
in Edinburgh.

Before the adventofthe National Health Serv-
ice in 1948 antenatal clinics were run mainly by
local authorities. They took note of the social,
educational and clinical aspects of the pregnant
woman. When the National Health Service came,
antenatal care was provided in the general practi-
tioner’s surgery as well as the hospital clinic, and
the local authority municipal clinic attendances
fell markedly. In the late 1950s general practition-
erswere carryingoutalotofantenatal care in their
surgeries and conducting many deliveries in pa-
tient’sown homes. Ann Oakley (1984) haspointed
outthatantenatal care itselfdid almostnothing to
lower maternal mortality or the stillbirth rate.
Gibberd showed that the obstetric interference
rate had risen from 1.35% in 1863-1875, to 8.86%
in 1928 (Gibberd, 1929). While the maternal
mortality had fallen in that time it had not been
due to antenatal care nor necessarily because of
the obstetric interference by doctors, which had
itself given rise to some sepsis. Yet, as Gibberd
pointed out, halfofall septic deaths had followed
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normal labours - possibly due to vaginal examina-
tions.

Itisnoteasyto pinpointwhich of the scientific
and statistical advances has played the major role
in improving antenatal care. Certainly the three
great nationwide surveys conducted by the Na-
tional Birthday TrustFund in 1946,1958 and 1970
revealed much about the causes of maternal
mortality and morbidity and indicated ways of
lowering them and perinatal mortality (Douglas,
1948; Butler and Bonham, 1963; Butler and
Alberman, 1969; Chamberlain etal., 1975; 1978).
Gradually the number of antenatal visits crept up
until a routine was established by the 1950s of a
visitevery 4 weeks for the first 28 weeks, then every
2weeks until the 36th week and thereafter weekly.
The routine tests were of blood for its group and
haemoglobin content as well as for the rhesus
factor; and the woman wasweighed and her urine
tested for albumin and sugar at each visit. Her
abdomenwasalso palpated and she had an internal
examination at least once and sometimes twice or
more during the pregnancy, the first being to
detectabnormalities in the pelvisand the shape of
the pelvisitselfand the second, towards the end of
the pregnancy, to assess the descent of the
presenting part into the pelvis and to attempt to
tell if there was any likelihood of disproportion.

In France it was routine to perform a vaginal
examination at every visit to ascertain the state of
the cervix as well as the position of the presenting
part.

Gradually more tests were added such as sus-
ceptibility for rubella, antibody tests for rhesus
incompatibility and if antibodies were found,
amniocentesis. Later came chromosome testing
ofthe amniotic fluid for congenital abnormalities
if these were suspected, and still later, chorionic
villus sampling. Radiology was used and abused so
that before the dangers were recognized, every
woman routinely had an X-ray of her chest to
assess the state of her heartand lungs. This rarely
showed anything abnormal.

It became clear from the Perinatal Mortality
Surveys that social class, smoking, nutrition, avoid-
ing assault in pregnancy by a husband, partner or
close relative, adequate rest and the ability to take
maternity leave if the woman was in employment
were important. So, questioning of the expectant
mother about her social conditions became a
prominent part of her antenatal care. This was
particularly so after epidemiological studies, and
especially the 1958 National Birthday Trust Sur-
vey, showed what an enormous role the social

status played in lowering or raising perinatal mor-
tality and morbidity (Butler and Bonham, 1963;
Butler and Alberman, 1969). History taking was
also increasingly devoted to seeking out family
histories of genetic abnormalities.

Furthermore, instruction in pregnancy became
more common, so that following the teachings of
Grantly Dick Read (Read, 1942; 1946) women
were increasingly told what to expect in labour
and their partners were increasingly brought into
the picture.

DIAGNOSIS OF EARLY PREGNANCY

In 1923 Allen and Doisy demonstrated that men-
strual bleeding followed a fall in the blood oestro-
gen level (Allen and Doisy, 1923). Thiswas the first
time that an oestrogenic hormone had been
identified. By 1931 oestrone and oestriol had been
separated among the oestrogenic hormones. Dr
A. Girard was the first to extract oestrogens from
mares’ urine. In 1938 Charles Dodds synthesized
diethystilboestrol, the hormone thatwas latergiven
to diabetic pregnantwomen with disastrous results
for their children because ofa tendency for their
daughters to develop cancer of the vagina and
their sons to be sterile. Progesterone, the other
hormone of importance, was named in 1935 ata
party near the Imperial Hotel in Russell Square on
the eve of the Second International Conference
on Standardization of Sex Hormones (Oakley,
1984).

Human chorionic gonadotrophin was
discovered in 1930 by Collip and his colleagues
(1930). Aschheim and Zondek (1928) discovered
that pregnant women’s urine, being highly
oestrogenic, could be used to test for pregnancy.
This was done by injecting five female mice 3and
4 weeks old with the urine twice a day for 3 days.
After 100 hours the mice were Killed and their
ovarieswere inspected. Ifthe ovarieswere enlarged
and congested there wasa98% chance the woman
was pregnant. R. W. Johnstone, a Scottish
gynaecologist, said that this process raised the
rodents to the ‘rank of obstetrical consultants’.
The accuracy of the test was about 98% and vast
numbers (130000) were carried outin the Animal
Breeding and Research Department of the
University of Edinburgh. In 1931 rabbits were
substituted formice by Friedman (Cianfrani, 1960).
The rabbits were cheaper. The woman who
suspected shewaspregnantgave her firstmorning
specimen of urine. Some was injected into the
rabbits’ear for 2days and the rabbits’ ovaries were
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then inspected by laporotomy. Later toads were
used in the Hogben test. Toads did not need to be
killed, theyjust shed their eggs. The Aschheim-
Zondek test was only done when it was very
important for awoman to know whether she was
pregnant or not (Zondek and Aschheim, 1927).
At one dme X-rays were used to diagnose early
pregnancy, butlater itwas realized that they could
be teratogenic.

Chronology

Very little antenatal care before the twentieth

century.

1915 First hostel opened in Edinburgh by
J.W Ballantyne.

1920 Antenatal care started.

1924 Janet Campbell was advocating ante-
natal care in clinics.

1923—1935 Oestrogen and progestogen being dis-
covered.

1928 Aschheim and Zondek described the
first test for pregnancy by using preg-
nantwomens’urine causing changes
in mice ovaries.

1931 Rabbits’ ovaries were used and in-
spected atlaparotomyinstead ofmice
being killed. Later Hogben test.

1946, 1958 Enquiriesinto Maternal Mortality and

and 1970 Perinatal Mortality showed the im-
portance of social factors and the
need for improving antenatal care.

1980s Human assay tests for use in laborato-
ries and still later in patients’ own
homes.
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Blood transfusions, blood groups, the
rhesus factor and haemoglobinopathies

W ithout the knowledge of how the blood circu-
lates and how different types and groups of blood
interactpractical obstetricsand gynaecology could
not be the subject it is today.

In 1616 William Harvey had discovered how
blood circulates. The first edition of his very im-
portantbook, ExercitatioAnatomica deMotu Cordis et
Sanguinis in Animalibus, was published in 1628 by
Guilielmi Fitzeri ofFrankfurt. The Englishversion,
On the Motion of the Heart and Blood in Animals,
appeared only in 1653. It was important to know
the way the blood circulates in the body before the
idea of transfusion of blood from one animal to
another could even be considered.

INTRAVENOUS INJECTIONS

In the 1650s Sir Christopher Wren (1632-1723),
whilst a student of science in the University of
Oxford, was one of the first to document
administering a drug intravenously. He wrote ‘I
injected wine and ale into the mass of blood in a
living dog by a vein, in good quantities till | made
him extremely drunk but soon after he passed it
out’. Sir Christopher Wren, a polymath if ever
there wasone, graduated from Oxford in 1651. He
was Professor of Astronomy, first in London in
1657 then in Oxford from 1661 to 1673. While
occupying the Savilian professorship he designed
the Sheldonian Theatre in Oxford (1662-1669)
and later designed many other great buildings.

BLOOD TRANSFUSIONS

In 1665 Richard Lower pioneered blood transfu-
sions in dogs. There is a very nice entry in Pepys
Diary for the 14 November 1666 (Pepys, 1972) ‘Dr
Croone told me, that, at the meeting at Gresham
College tonight (which it seems they now have
every Wednesday again) there was a pretty experi-
ment, of the blood ofone dog let out dll he died,
into the body ofanother on one side where all his

own blood ran outon the other side. The firstdied
upon the place and the other very well and likely
to do well. This did give occasion to many pretty
wishes, as ofthe blood ofa Quaker to be letinto an
Archbishop and such like; but, as Dr Croone says
“may ifit takes be of much use to man’shealth, for
the amending of bad blood by borrowing from a
better body”. The experimentwas conducted on a
mastiffand a spaniel and recorded by P. Birch and
R. Lower in 1665 or 1666. Samuel Pepys wrote on
the 30 November 1667 ‘I was pleased to see a
person who had his blood taken out. He speaks
well and did this day give the society a relation
thereofin Latin, saying that he finds himselfmuch
better since, and as a new man. But he is cracked
alittle in hishead though he speaksveryreasonably
and very well. He had but 20 S [shillings] for his
suffering it, and is to have the same again tried
upon him - the first man that ever had it tried on
him in England, the one thatwe hearofin France,
which was a porter hired by the virtuosi’. It is
recorded in the Philosophical Transactions and
Collectionsoithe Royal Society that the experiment
wasperformed by DrRichard Loweron MrArthur
Coga on 23 November 1667 (Lowthorp, 1712).

Jean-Baptise Denys a few months earlier, in
France, experimented on a madman, but the
Royal Society experiment on the 30 November
1667 seems to be the first transfusion conducted
on a human being in England. According to the
minutes ofthe Royal Society, the official reporton
itwas made on the 28 November 1667. Ithad been
conducted by Drs King and Lower on the 23
November, and was repeated again on the 12
December (Keynes, 1922).

In November 1667 Lower transfused the blood
ofalamb into a man andJean-Baptiste Denys had
also been transfusing lamb’s blood into human
subjects. The result was a fatality and Denys was
arrested. The transfusion of blood from other
animals into aman was prohibited by an actofthe
Chamber of Deputies in France in 1668.
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JamesBlundellaspartofthe vogue, used human
blood for transfusion in cases of postpartum
haemorrhage, but between 1875 and 1900
physiological saline solution started to be used.

It was in 1875 that a German physiologist
Leonard Landois showed that if the red blood
cells of an animal belonging to one species were
mixed with serum from another species the red
blood cells usually clumped. Sometimes the red
blood cellsburst. He realized thatblack urine after
transfusion of blood from a different species was
due to breakdown of the incompatible red blood
cells.

Figures 1 and 2 illustrate early nineteenth
century blood transfusions.

BLOOD GROUPSAND THERHESUS FACTOR

In 1609 Loiyse Bourgeois, the midwife ofMarie de
Medici,describedjaundice in twinswhich Sir Cyril
Clarke thinks could possibly have been due to the
rhesus factorastheywere notthe firstbabies ofthe
mother, and the firstchild had been bom without
jaundice. It isjust a supposition. In 1900 Karl
Landsteiner (1868-1943 born in Vienna and died
in USA) an immunologist, discovered the A,B,0
blood groups (Landsteiner, 1900). In the years
1939-1940 two teams of physiologists Karl
Landsteiner and Alexander S.Wiener, and Philip
Levine and R.E. Stetson (all of the USA) con-
ducted a series of animal experiments in which
they injected the red blood corpuscles of rhesus
monkeys into rabbits or guinea-pigs. The rabbits
and the guinea-pigs formed an anti-rhesus anti-
body (Levine and Stetson, 1939; Landsteiner and
Wiener, 1940).

Figure 1 Direct donor-to-patient blood transfusion
using Pagot’s transfusor
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Figure 2 Direct donor-to-patient blood transfusion
using Roussei of Geneva’s apparatus

In the year 1939 an American woman gave
birth to a premature, macerated dead fetus. She
needed a blood transfusion and, as was quite
customary in those days, her husband was called
upon toactasadonor. Hewasgroup O and sowas
she. Unfortunately the result of the transfusion
was a severe, utterly unexpected, haemolytic reac-
tion. Levine and Stetson investigated this phe-
nomenon and found that the woman’s serum
contained an irregular antibody or agglutinin
which was quite different from the naturally oc-
curring anti-A and anti-B agglutinins, in that it
agglutinated not only the husband’scells but also
83 out of 104 random samples of group O cells
from other subjects. They suggested that the fetus
had inherited the antigen from the husband, and
that the mother had become immunized by the
passage of antigen across the placenta from the
fetus, and in response to this immunization had
produced the corresponding antibody.

The fascinating discovery by Levine and Stetson
was that the atypical antigen in the case of the
young mother who lost her baby appeared
identical to the artificially produced anti-rhesus
antibody of Landsteiner and Wiener. When the
red cells of ‘Europeans’were exposed to this anti-
rhesus antibody the cells of about 85% gave a
positive reaction by agglutination, while the other
15% gave no reaction. Landsteiner and Wiener
therefore called the 85% majority rhesus positive
and the restrhesus negative; and thatis how these
rather elastic terms originated. In 1940 Wiener
and Peters described four cases in which rhesus-
negative patients developed haemolytic
transfusion reactions after repeated transfusions
of rhesus-positive blood which was compatible
according to its ABO group and they showed



furthermore that all four patients had anti-rhesus
antibodies.

Levine and his colleagues meanwhile contin-
ued their studies of the occurrence of atypical
antibodies in recently delivered mothers and in
1941 announced two very important conclusions.
Firstly, they showed that the formation ofatypical
immune antiglutinins by a woman during preg-
nancy frequently resulted in the birth ofa dead or
diseased infant. When born alive ithad haemolytic
anaemiaandjaundice. Secondly, they showed that
the atypical agglutinins were anti-rhesus in
specificity.

Returning to Landsteiner’s discovery of the
blood groups in 1900 (Landsteiner, 1900).
Landsteiner himself divided blood into three
groups. Two years later in 1902 Alfred von de
Castelloand Adriano Sturli (de Castello and Sturli,
1902) found the fourth group, which was the
rarest of the blood groups. Landsteiner labelled
blood that he found not to be clumped by serum
from other people as blood group O. There were
samples of blood clumped by serum from some
other people and these were labelled A. Red cells
from blood, the serum of which clumped A red
cells would themselves be clumped by a serum,
and were labelled B. So, there isan antigen in the
red cellsoftype Ablood thatreacts to the serum of
people from groups B and AB. It was soon dis-
covered that there are many blood groups other
than the A, B and O groups discovered by
Landsteiner (1931). They have been named either
after the patients in whom theywere discovered or
after the doctors who discovered them. Research
is still continuing to discover new blood groups.

Blood transfusion would not be possible if a
substance such as sodium citrate was not used to
prevent clotting of the donor’s blood during the
transfusion. This technique was developed during
the First World War, particularly in the casualty
clearing stations run by the Americans (Keynes,
1981).

It obviously soon became important to work
out the inheritance of blood factors and in par-
ticular the rhesus factors and this has now been
done.

By about 1946 it had been realized that if 100
European children were taken at random they
would include ten rhesus-positive children whose
mothers were rhesus negative. The instance of
haemolytic disease however was only about 1 in
200 of all pregnancies, whereas if every rhesus-
positive child born to a rhesus-negative mother
were affected the incidence should be about 20 in
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every 200. There are two main reasons for this
discrepancy, the firstbeing thatthe disease almost
never affects children of a first pregnancy, the
second that the capacity ofrhesus-negative moth-
ers to produce antibodies varies gready. Further-
more, before the rhesus factors had been discov-
ered, rhesus-negative women could have been
sensitized by transfusions or injections of rhesus-
positive blood. Now, precautions are taken to see
that rhesus-negative women do not receive blood
from rhesus-positive donors.

The Kleihauer test

In 1957 Kleihauer and others discovered a way of
detectingwhether afetus’scellshad leaked into its
mother’sblood (Kleihauer etal, 1957). This was
byan acid elution technique, in which the fetal red
cells could be demonstrated and counted among
the population of adult red cells in the mother’s
blood.

The prevention of rhesus immunization

Rhesus-negative women married to rhesus-posi-
tive husbands, and especially those in the same
ABO group as themselves, who have positive
Kleihauer tests, i.e. who have had blood from their
fetuses leak across into their own circulation, are
at risk of developing rhesus antibodies. These
antibodies behave in the same way as other anti-
bodies from the mother and can cross the pla-
centa to the fetus; and if they are presentin any
quantity theywilldo soin asubsequentpregnancy.
Antibodieson immunoglobulin G can be useful by
crossing the placenta toprotectthe fetus, in theory
at any rate, from certain illnesses from which the
mother hassuffered. In thisway the newborn child
isprotected from many infectious diseases for the
first few months of life.

The firstmethod for the prevention of forma-
tion of anti-D y globulin by a mother is the selec-
tion ofthe right ‘mate’. This is easily applicable in
countrieswhere the rhesus problem hardly exists.
Most Chinese are rhesus-positive. If a rhesus-
positive Chinese woman were to marry a rhesus-
negative man, nothing bad would happen because
only rhesus-negative women make antibodies. In
the Chinese population nearly 99% are rhesus
positive and less than 1% are negative.

In 1963 a momentous discovery was made by
Professor Cyril A. Clarke of Liverpool, working
together with Drs D.R. Finn and Vincent Freida.
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They took anti-D y globulin from women who
were known to have been sensitized by rhesus-
positive pregnancies and who, by testing, had
been found to have avery high titre ofincomplete
anu-D antibody in their blood, and injected it,
within 48 hours of delivery, into rhesus-negative
women considered to be atrisk, i.e. those who had
a positive Kleihauer test in the hours following
delivery of a rhesus-positive child. This injection
protected them against developing rhesus
antibodies (Finn etal., 1961; Freida and Gorman,
1962; Clarke etal., 1963; Woodrow et al., 1963).

As the yearswentby itwasrealized thatnot only
women who had given birth to full term infants
were capable of developing anti-D y globulin, but
also those who had had either intentional or
unintentional abortions. As the production of
anti-D y globulin by a rhesus-positive woman is
triggered by her reaction to fetal blood cells, it
became common practice in the 1980sand later to
give doses of anti-D y globulin to any woman
traumatized during pregnancy orwho had had an
abortion spontaneously or intentionally. Such
trauma may occur as the result of a motor car
accidentor even as the resultofan attemptto turn
the baby in pregnancy. The protective injection
has to be given within 72 hours ofthe possible leak
ofblood from the fetus to the mother.

The great discovery by Clarke and his team in
Liverpool has not completely wiped out the possi-
bility of the mother carrying a rhesus-affected
baby. There isnotjust one rhesus factor but there
are three allelomorphic pairs ofgenes designated
Cl/c, D/d, and E/e. Usually by the term rhesus-
positive one means somebody with the D /d rhesus
group.

The anti-D y globulin which is used to protect
women from being sensitized by the blood leaking
from their fetuses is obtained from women who
have already been sensitized. As the number of
sensitized patients who can actas donors of anti-D
y globulin is decreasing, because of the effective-
ness of the immunization programme, so volun-
teers including men have come forward to be
sensitized and to make the anti-D y globulin.

As late as 1938 the cause of severe jaundice in
the newborn (erythroblastosis) was completely
unknown.Ruth Renter Darrowwrote The etiology
of Icterus Gravis Neonatorum is still a subject of
speculation ... *She wrote 33 pages summarizing
all the possible hypotheses; but at the very end
proposed a hypothesis based on an antigen-
antibody reaction between mother and fetus. She
put forward the view that fetal haemoglobin may
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be immunologically differentfrom adult, and that
ifit gained access to the maternal circulation the
mother might become sensitized and the result-
ing antibody cross the placenta, destroying the
fetal erythrocytes. She missed by a hair’s breadth
the actual mechanism (Darrow, 1938).

Erythroblastosis: a rarer disease than before
1966

The main pathology from rhesus incompatability
in the fetusisthe haemolysis, or breakdown, ofred
blood cells which leads to anaemia and to jaun-
dice. This can become very serious when the child
is still in utero, and may lead to kernicterus, yellow
pigentation of basal ganglia and other nerve cells
in the spinal cord and brain after birth. Fetuses
may develop gross oedema so that they become
hydropic. These cases can be diagnosed in utero
notonly by the blood testthatiscarried outon the
mother, but by the appearances on ultrasound;
and on the results ofamniocentesis, originally very
bravely performed for this condition by Douglas
Bevisin 1956 (Bevis, 1956). Bevis first suggested in
1950 that examination of the liquor amnii might
show iron which had been passed into the liquor
from the fetal urine, in cases of pre-eclampsia and
postmaturity. The method at that time in 1950 for
collecting the liquor was by high rupture of the
membranes as a method of inducing labour. The
liquor obtained by the rupture was examined for
various constituents (Bevis, 1950). In his 1950
paper Bevis had suggested that an attemptshould
be made to obtain liquor earlier in pregnancy to
give some prognosis for the rhesus-affected child.
In 1952 he published a paper (Bevis, 1952) show-
ing how he obtained liquor antenatally from the
28th week onwards at fortnightly intervals until
delivery, by paracentesis (later known as
amniocentesis). He gave details of the technique
using a spinal needle (gauge 20) through which
he aspirated 3ml ofliquor amnii. The needle was
inserted atapoint midway between the umbilicus
and the symphysis pubis. Thiswas almostcertainly
one of the first reports of amniocentesis being
carried out. He looked in the liquor for
urobilinogen and non-haematin iron, and in
summary he stated that the results of the analysis
of the liquor amnii taken at various times during
pregnancy, indicated that the concentration of
non-haematin iron and urobilinogen would offer
a reliable guide to the outcome for the fetus in
cases ofhaemolytic disease ofthe newborn (Bevis,
1953).



Bevis elaborated his work in 1956 when he
pointed out that he then looked for many other
substancesincluding blood pigmentsthathe found
in haemolytic disease of the newborn by further
examination of the liquor amnii (Bevis, 1956).

AW. Liley in 1963 was the first to visualize the
whole skin surface ofafetus byinjectingurograffin
into the amnion. He then placed aneedle into the
fetal peritoneum and transfused blood into the
baby that way (Liley, 1963).

Fetoscopy, the direct visualization of the fetus
by transabdominal amnioscopy was firstdescribed
by Charles Rodeck in 1981 (Rodeck, 1981).

Ithasnow become possible, due to thispioneer-
ing work, to treat affected babies in utero. Ifit is
suspected thata child is affected, amniocentesis is
carried outand ifitisproven thattheyare necessary,
transfusions are given. This is particularly so if
there is a history of a previously affected infant.
Furthermore the mother’s blood can be checked
for the level of rhesus-negative antibodies.

In such cases, amniocentesis should be carried
out from about 18 weeks onwards, and can be
repeated at intervals of 2-3 weeks. The amniotic
fluid isexamined for the presence ofpigments, in
particular bilirubin produced consequent on the
haemolysis of the baby’s blood. Until effective
ways of transfusing babies in utero had been
perfected, possible damage to the fetus had been
minimized by early induction of labour, followed
by exchange transfusion, as itstill often is. Itis very
difficult to decide whether the risk of prematurity
followed by an exchange transfusion ofthe baby’s
affected blood is likely to be greater or less than
the risk of leaving the baby inside the uterus.

In 1981 Charles Rodeck also described a tech-
nique for transfusing blood directly into the fetus
(Rodeck etal, 1981). It requires very great skill to
place acatheterinto the umbilical bloodvessels in
the cord and so give the blood transfusion. How-
ever, the techniquewasdeveloped atKing’sCollege
Hospital in London and the lives of many babies
have been saved by the transfusion of fresh O
rhesus-negative blood, free from antibodies, and
free from contamination by the maternal blood.

A less effective way of transfusing the infant is
to inject rhesus-negative blood into the fetus’s
abdominal cavity in the hope that the cells will be
absorbed through the fetal peritoneum. Intra-
peritoneal transfusions are not new. The first
experimental ones on animals were done in the
early 1800s and human beings seem first to have
received them in 1857 as described later by Ponfick
(1844-1913) (Ponfick, 1875).

BLOOD

The first transuterine intraperitoneal transfu-
sions were described by Liley in 1963. But before
these techniques were perfected the rhesus-af-
fected baby was treated by exchange transfusions.
The technique for doing this is to wash out the
child’sblood and toreplace itwith rhesus-negative
blood. A polythene tube is inserted into the um-
bilical vein and from it blood is withdrawn into a
syringe which isthen emptied, and asimilar quan-
tity of rhesus-negative blood is passed up the
polythene tube. Ingenious taps have been de-
signed to make this replacement transfusion less
wearisome for the operator.

SICKLE CELL DISEASE

In sickle cell anaemia, which isa genetically deter-
mined disease, the red blood cells assume a cres-
cent shape when the oxygen pressure in the envi-
ronmentofthe cells is lowered. The illness affects
1in every 350 American Negroes. Carriers have
the trait of both normal and sickle cell haemo-
globin. Patients suffering from sickle cell anaemia
have crises involving restriction of the blood flow
to joints and muscles causing severe pain. Preg-
nancy and delivery tend to precipitate such crises

The American chemist Linus Pauling in 1949
discovered the nature of the physical flaw in the
haemoglobin in sickle cell anaemia. He found
that the blood ofa person with sickle cell anaemia
had a speed of movement when separated by
means of electrophoresis different from that of
the blood of a normal individual.

Vernon Ingram the biochemist, later discov-
ered that in sickle cell anaemia valine, an amino
acid, is substituted for glutamic acid in the blood.
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Eclampsia

This dramatic, lethal, frightening illness is well
named from the Greek for ‘flash’ or ‘bursting
forth’. It is an extremely serious disease which
occurs during pregnancy or labour andjust occa-
sionally after delivery. It was a very common dis-
ease until it became realized that it was prevent-
able. Eclampsia has been known for a long time.
It is characterized by fits, similar to epileptic fits,
with irregular jerky movements
and unconsciousness.

The Kahun (Petrie) Papyrus
which dates from about 1850 BC
may have contained some kind
of description of eclampsia
(Menascha, 1927). Menascha
cited a paper by F. L. Griffith,
quoted from the British Medical
Journal, 1893. Griffith interpreted
the Papyrus in the following way
‘to preventawoman from biting
her tongue Auit Pound .. .upon
herjaws a day of birth. Itisacure
of biting excellent truly millions
of times’. Griffith has suggested
that an Auit meant a small
wooden stick. The translation has
been revised to say ‘to preventa
woman from biting (her tongue
?) beans pound upon her jaws
the day of birth’ (Bernhart,
1939).

According to Chesley (1978;
1984) the Greeksrecognized pre-
eclampsia. He also held that
Hippocrates wrote about it in
section 5, number 30 of his
aphorisms. The translation ofthis
aphorism however by Adams
(1952) is ‘it proves fatal to a
woman in a state of pregnancy if she be seized
with any of the acute diseases’. This seems to
stretch a little the relationship to eclampsia!
Chesley also held that Galen in the second cen-
tury AD, agreed with Hippocrates and commented

Figure 1 Madame du Coudray

that epilepsy, apoplexy, convulsions, and tetanus
are especially lethal. He also pointed out that
Galen would not have known the difference be-
tween eclampsia and epilepsy because it took an-
other 1600 years before the one could be differ-
entiated from the other.

Other writers whom we come across in this
book, such as Cornelius (27 BC - AD 50) and
Aetius of Amida (AD 500-550)
mention women subject to con-
vulsions. Chesley says that there
isa possible reference to eclamp-
sia in Rosslin’s Der Swangern
Frawen und Hebammen Roszgarten
published in 1513. Mauriceau
devoted much attention in later
editions of his books to what we
now call eclampsia. In his edi-
tion of 1694 he set forth several
aphorisms dealing with eclamp-
sia, which were that the mortal
danger to the mother and the
fetus was greater when the
mother did not recover con-
sciousness between convulsions;
primigravida were at far greater
risk of convulsions than multi-
para. Convulsions during preg-
nancy were more dangerous
than those beginning after de-
livery, and convulsions were
more dangerous if the fetus was
dead (Chesley, 1943). Nicolas
Puzos stated that if the convul-
sions were weak and well spaced
out there was hope for the
woman; if they were worse, in
other words lasting longer and
occurring more frequently, itwas
very important to bleed her abundantly, espe-
cially if the patient became unconscious. He de-
scribed the signs of eclampsia very well, as froth-
ing of the mouth, trouble with the throat, and
losing consciousness (Puzos, 1759). As well as
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being bled, a patient should be given enemas
composed of Lenitif, diaphenic and the leaves of
armoise (sage brush) and matricaire.

Madame Le Boursier du Coudray (Figure 1),
the Chief Midwife of Paris, in her book of which
the second edition appeared in 1769, and the
third in 1773, wrote in Chapter 36 about convul-
sions and lethargy occurring to women in labour
and pointed out how dangerous this condition
could be. She believed that bleeding was the first
treatment that should be used; and she warned
against letting any cold water drop on to the
woman’sface or neck because thiswould increase
the likelihood ofconvulsions and ‘spiritus liquors’
would make them still more violent. She wrote
that if the cervical os was open and labour pains
were coming regularly there was hope for the
woman, especially ifthere was agood presentation.
Since itwas important to deliver the child early if
the head wasnot down, an internal version should
be carried out to bring the legs down to hasten
the delivery. She warned however that the ma-
noeuvre should not be carried out with any vio-
lence because that would provoke further fits. If
the woman were to become unconscious the case
was virtually hopeless. The only way the woman
could be saved would be to deliver the baby. She
said that she, fortunately, had never losta mother,
nor even failed to deliver the babies alive (Le
Boursier du Coudray, 1769; 1773). She later pub-
lished more on convulsions in the 1777 edition of
her book.

Alexander Hamilton, Professor in Midwifery
at the University of Edinburgh and a member of
the Royal College of Surgeons, wrote A Treatise on
Midwifery of which the first edition appeared in
1781. He wrote ‘Convulsions often occur during
labour to those who were subject to them while
pregnant, and, in some instances they are fore-
runners of labour itself. They may arise from
fullness when the woman has been over-heated by
stimulating food and drink, confined air, or other
mismanagements; or they may precede from irri-
tation, by the stretching of the mouth of the
womb, or the contraction of the womb itself to
expel the child; for sometimes, though rarely, the
womb bursts from the violence of the labour
throes and the child escapes into the cavity of the
belly’.

‘When the fits are slightand ofshortduration,
recur at distant periods and the woman is sensible
during the interval, there is less danger. But,
when they come on steadily, when the face is
frightfully distorted with foamings, etc., when the
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fit continues long, or recurs often, leaving a total
stupor behind, the most unhappy event is to be
dreaded’ (Hamilton, 1781).

In another edition he says ‘convulsions - no
disease ismore dreadful and alarming in appear-
ance than convulsions; tho’ they are confined to
no particular period of pregnancy, they are most
frequentand mostdangerous in the latter months’.

‘Fits come on very suddenly, generally pre-
ceded by pains above the region of the womb,
anxiety at the pit of the stomach, and intolerable
headache; these are soon succeeded by distor-
tions of the body, foamings, etc. Sometimes the
disease terminates fatally in a fit or two. If the
woman survives a few fits, and recovers her senses
in the intervals there is less danger. The child is
often thrown off by the fits, at whatever period of
pregnancy they occur’.

‘As the disease is always attended with the
utmost hazard, and frequently kills the woman
like a fit of apoplexy, the most skilful of the
medical profession must be immediately con-
sulted

‘These cases are highly dangerous, because
they do not often admit of a relief until after
delivery. Itisalso evident, that they may arise from
frights, violent passions, and too great evacua-
tions, in the pregnant aswell as in any other state,
they are then less alarming; and less when they
attend profuse floodings.’

Hamilton went on to advocate bleeding, re-
peated laxative clysters and aftemards keeping
the woman cool and quiet and confining her to a
spare diet. If there were any symptoms of labour,
he said that the membranes should be broken
(Hamilton, 1781; 1785). In 1791 Hamilton gave
the arguments for and against Caesarean section
and quoted several authorities (Hamilton, 1790;
1791).

John Charles Weaver Lever, born in 1811,
published in 1843 a paper in the Guy’s Hospital
Reports on some cases of puerperal convulsions.
He was the first to describe swelling of the ankles
and puffiness around the eyelids and to find that
the urine contained albumin which slowly
disappeared following delivery. He only found
the albumin in the urine in cases of eclampsia or
those that looked as though they were going to
develop eclampsia, but none in 50 normal
women.

In 1771 an obstetrician by the name of Man-
ning recommended that opium should be admin-
istered, and this advice was carried out by Gustav
Veit (1825-1903). Veit was more famous for his



description of how to deliver the aftercoming
head in a breech delivery.

W. Strogonoffwrote a history of the treatment
of eclampsia as a preliminary to propounding his
own method for the treatment of the condition.
He said that a Dr Bland had given large doses of
opium in 1794 with good results and that a Dr
Bidden in 1892 in the lying-in hospital of
Petersburg, gave chloral hydrate, morphia, and
used chloroform. By 1908 in view of the urgency
of delivery, Caesarean section was being resorted
to, but the mortality was 47.97%.

StrogonofFs own methods formed a complete
revolution in the subject. He claimed that there
had been over 1000 papers written between the
years 1909 and 1912, and by 1930 eclampsia was
the chief scourge of lying-in women and their
unborn children (Strogonoff, 1930).

Professor de Lee in Chicago had said that 5000
women ayear died from eclampsiaand 6000 from
infections (de Lee, 1924) .Janet Campbell said in
1922 that 1079 women had died from sepsis and
556 from puerperal albouminuria and convulsions
in England in that year (Campbell, 1924). Once
Strogonoffhad introduced his regimen mortality
fell to 2.6% in 300 cases of eclampsia. The secret
ofhis method was to put the patientinto a separate
and quietroom, to carry outvery few examinations
and such as were carried out, were performed
under light chloroform narcosis. Morphine
enemas and injections should be given but always
under chloroform narcosis. He discussed the
question of how much chloroform to use. As had
been noted by previous authors, exposure to cold
could bring on fits, so the patient had to be kept
warm but only light blankets should be used to
cover her.

The regimen was as follows:

(1) In the beginning 0.16 g of morphine was
given subcutaneously under lightchloroform
narcosis;

(2) One hour later chloral hydrate 2 g should be
given by mouth in milk if the patient was
conscious. If she was unconscious milk and
chloral hydrate could be given by enema;

(3) After 3 hours the morphine was repeated
and after 7 hours the chloral hydrate was
repeated, then after 13 hours and after 21
hours.

Strogonoff said that it was wrong to bleed the
patient.
D.F. Corkill in 1961 said that the incidence of

ECLAMPSIA

eclampsia in 1956 and 1958 as compared with in
1928-33 had declined from 3.2 per 1000 cases
delivered in hospital, to 0.80 per 1000 cases. Mor-
tality from eclampsia had declined from 18.9% to
3.5%. The drop in the incidence and mortality
was claimed to be due to preventive antenatal
care which included the early recognition of the
signs of pre-eclampsia and immediate treatment.
It was important not to restrict protein and to
recognize hypertension before the proteinuria
showed itself.

Corkill’s paper was delivered at the Seventh
Conference of the International Society of Geo-
graphical Pathology. Various other authors at the
Congress showed that there were great variations
in the geographical distribution of eclampsia
(Corkill, 1961).

Louis Heilman, a famous obstetrician from
Brooklyn, New York, pointed out how difficult it
was to diagnose pre-eclampsia (Heilman and
Pritchard, 1971).

Following Strogonoffsteachings came the re-
alization that eclampsia was a preventable dis-
ease, and antenatal care was therefore directed to
searching for patients at risk. This was done by
measuring the blood pressure regularly and tak-
ing action if it rose. Regular examination of the
urine for protein became routine and initially
oedema was sought, but it soon became realized
that it was relatively unimportant.

The development of new sedatives such as
diazepam has made it easier for patients to be
sedated.

Hibbard (1988) was able to detail principles
for managing pre-eclampsia and eclampsia. It is
remarkable how closely these resemble those sug-
gested by the ancient authors, because the essen-
tials were still the use of a quiet room with mini-
mal stimuli given to the patient, and reduction of
sensitivity to stimuli by giving a variety of sedative,
hypnotic and anticonvulsant drugs.

Hibbard in his book gives a complete sum-
mary of a scheme for the management of severe
pre-eclampsia/eclampsia. Substances such as mag-
nesium sulphate, that depress the central nervous
system and inhibit neuromuscular transmission,
have been used widely, particularly in the USA,
where magnesium sulphate has been given slowly
by the intravenous route (Hibbard, 1988).

Hypotensives are used,as well as hypnotics and
anticonvulsants of low toxicity. Phenylthiazines
with their ability to depress the arousal mechanism
and act as sedatives and antiemetics, have gradu-
ally taken the place o f‘lytic cocktails’, pethidine,
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chlorpromazine and promethazine, which became
popular over the years from 1950 onwards.

Although the condition has not disappeared,
when antenatal care is good, its dangers have
been dramatically lessened.

CHRONOLOGY

1850 BC The Kahun Papyrus may have described
eclampsia. The Ancient Greeks knew
aboutfitsin pregnancy and Hippocrates
wrote about it.

6th C. AD Aetius of Amida wrote about fits in

pregnancy.

1513 Possibly referred to in Rosslin’s famous
book.

1694 Mauriceau set forth his Aphorisms deal-
ing with eclampsia.

1759 Nicolas Puzos described eclampsia and
its treatment.

1769 Le Boursier du Coudray wrote about
eclampsia.

1771 Manning recommended the adminis-
tration of opium.

1791 Alexander Hamilton wrote about con-
vulsions occurring in pregnancy and in
labour.

1930 Strogonoffexpounded hisregimen and
advocated examining women during
pregnancy to predict and avoid
eclampsia.

1950 Lytic cocktails became fashionable for

pre-eclampsia and eclampsia.

All authors for centuries have advocated keeping
the patient quiet and in a dark room.
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Fetal monitoring

INTRODUCTION

Fetal monitoring has mainly evolved in this cen-
tury. Our increased knowledge of the state of the
fetus in utero has been coupled with advances in
technology to aid our efforts to detect the at-risk
fetus and remove it from an apparently hosdle
maternal environment. Previously,whei” the fetus
at risk was not detected, labour became a testing
ground, with the fetus being compromised during
uterine contractions, when uterine blood flow is
reduced. Some infants were delivered stillborn,
while others were in poor condition at birth.
Despite efforts at resuscitation, some died, while
those who lived developed handicaps, or survived
intact.

The initial attempts to preserve and protectthe
fetuswere aimed atareduction in the incidence of
difficultlabour and delivery. Itwas known that the
malpresenting fetus was likely to suffer, and that
the motherwithamalformed or small pelviswould
add toitsproblems. Various methods were used to
restore the fetus to cephalic presentation, shorten
labour, and expertly assistdelivery, thereby reduc-
ing the fetal mortality rates in labour.

Intermittentauscultation ofthe fetal heartrate
in labour began in the nineteenth century. De-
spite early observations ofits importance, the full
significance offetal heartchangesin labour had to
await the clarification which occurred after the
commencement of modern electronic fetal
monitoring. Aschanges in the fetal heartratewere
found to relate to fetal acidosis, electronic fetal
monitoring wasintroduced (without scientifically
controlled trials) on awide scale in an attempt to
reduce the incidence of birth asphyxia.

FETAL MONITORING IN LABOUR

Fetal auscultation and meconium staining

Philippe Le Goust, aphysician in the French town
of Niort, is credited with first describing the fetal
heart as heard by immediate auscultation by his
obstetrician colleague Marsac in the late

seventeenth century. Nearly 150 years later Francois
Mayor, aforensic physician in Geneva, rediscovered
the technique of immediate auscultation while
attempting to hear fetal movements in utero. His
claim to fame was recorded in November 1818 in
a Swiss MedicalJournal (Pinkerton, 1976).

In the year 1819, Rene Laennec invented the
stethoscope (Laennec, 1819). Prior to that, direct
application of the ear to the patient, so called
‘immediate’ auscultation, was the method used,
and was originally described by Hippocrates.
Laennec initially used a cyclinder of paper to
conductheartsounds from the patient’schestwall
to his ear. This method was called ‘mediate’ aus-
cultation. Laennec’spupil,Jacques Alexandre Le
Jumeau, Vicomte de Kergaradec, held a theory
that the intrauterine fetus moving around in the
liquor amnii would make a splashing sound. He
applied Laennec’s stethoscope to a pregnant ab-
domen and heard the rapid beat of the fetal heart
which he called the ‘double pulsation’. Kergaradec
(1821) reported his findings to the Royal Acad-
emy of Medicine in Paris, and Laennec later in-
cluded those observationsin the second edition of
his own book on auscultation. While Kergaradec
thoughtthatfetal heartsoundswould indicate the
position of the fetus or placenta, it was later real-
ized that observation of the fetal heart in labour
would help the obstetrician to know whether la-
bour was proceeding normally.

William Stokes was still a 21-year-old under-
graduate student in Edinburgh when his book
Introduction to the Use of the Stethoscope (1825) was
published. His book was one of the earliest and
most widely read on the subject in the English
language. Auscultation of the fetal heart was not
mentioned in Stokes’book, but the 2nd edition of
Laennec’s Treatise was translated into English by
Drjohn Forbesin 1827andcontainedKergaradec’s
observations on auscultation of the fetal heart
(Laennec, 1827).

William Stokes’s friend and fellow student,
John Creery Ferguson, developed an interest in
auscultation. He travelled to Paris where he met
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both Laennec and Kergaradec, and on his return
to Dublin, Ferguson was the first to use mediate
auscultation of the fetal heart in the British Isles,
on a lady in the Dublin General Dispensary in
November 1827. He isknown to have retained and
developed his interest in the fetal heart. Later he
moved to Belfastwhere he became the first Profes-
sor of Medicine in the Queens University in 1849
(Pinkerton, 1980).

On the instigation of Ferguson, fetal ausculta-
tion was introduced and developed in the Ro-
tunda Hospital Dublin, during the mastership
(1826-1833) of Robert Collins. During that time
Nagle (1830), who was one of Collins’s assistants,
reported to the Lanceton the diagnosis of twins by
Laennec’s stethoscope. O’Brien Adams, also of
the Rotunda Hospital, referred to the almostdaily
employment ofthe fetal stethoscope in the hospi-
tal (Adams, 1833). Soon afterwards Evory Kennedy
(Rotunda) published his book Observations on
Obstetric Auscultation (1833). His text was widely
read and subsequently published in New York
(Kennedy, 1843).

The Scots became converted to fetal ausculta-
tion by Evory Kennedy’s reports and also by the
investigations of John Moir of the Edinburgh
General Lying-In Hospital. Moirwrote on his fetal
heart research in an appendix to Professor Ham-
ilton’s Practical Observations on Midwifery (1836).
His observations included the first description of
the effect of uterine contractions on the fetal
heart.

Mediate auscultation of the fetal heart initially
met with some scepticism and even hostility. An
elderly obstetrician called Forestier opposed the
stethoscope as a ‘new fangled and ridiculous play-
thing’ and strongly advised Kergaradec ‘to aban-
don these toys of ignorance truly prejudicial to
science and to the well being of an amiable and
interesting sex’. In 1828 John Burns, the Regius
Professor in Glasgow, wrote that ‘it issupposed by
some that... the child’sheart... can be heard, but
notl presume byordinaryears’ (Pinkerton, 1976).
Von Hoefft (1836) described the normal range of
fetal heart rate.

Eventually fetal auscultation became
established throughout Europe and the British
Isles during the 1840s and 50s. Kennedy (1833)
observed that the most ominous fetal heart sign
was delay ofits return following a contraction and
Bodson (1843) described excessive frequency,
great irregularity or marked slowing in the fetal
heart rate, as indicative of a fetus in ‘articulo-
mortis’. By 1849 Kilian had advocated an auditory
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indication for forceps delivery (Fogarty and
Dornan, 1990).J.Y. Simpson (1855) pointed out
that the death of a child was more frequently
threatened when the fetal pulse became slowerand
slower. There were also cases, he added, where the
fetal heart became more rapid and at the same
time irregular and indistinct.

Meanwhile Schwartz (1858) recognized the
value of fetal heartauscultation and advocated its
use throughout labour. Fleetwood Churchill
(1866) regarded ‘weakening’ ofthe fetal heart as
an indication for forceps delivery. McClintock
(1876) pointed outthatthe fetal heartbeatslowed
following labour pains, and that this slowing pre-
ceded intrauterine death. Alfred Lewis Galabin
(1886) suggested thata good fetal outcome could
be expected, if during spontaneous fetal move-
mentits heartrate increased by 20 beatsper minute.

In the 1840s two French obstetricians Cazeaux
and Tarnier noted fetal heartirregularities which
they termed as a ‘state of suffering’ (Bullock,
1871). Von Winckel (1893) regarded fetal
compromise to be present if the fetal heart rate
was above 160 or below 100 beats per minute.
Eventually the term “fetal distress’ was first used
by Hastings Tweedie and his assistant G.T. Wrench
in their Rotunda Practical Midwifery book
published in 1908 (Pinkerton, 1976). They
suggested that the normal fetal heart rate lay
between 120 and 160
beats per minute.

The fetal stethoscope
as we know it today, is
called after Adolphe
Pinard (1844-1934) a
French obstetrician-also
known for his pioneer-
ing work on abdominal
palpation (1889) and ex-
ternal cephalic version
(Figure 1).

Vaginal stethoscopes
were developed by
Nauche (1865) and also
by Verardini (1878) of
Bologna who claimed
that the fetal heart was
audible in the first tri-
mester. In the USA the
obstetric head stetho-
scope (fetoscope) was
popularized by Hillis
(1917) and DelLee
(1922).

Figure 1 Pinard’s fetal
stethoscope



Jaggard (1888) proposed that fetal bradycar-
dia which followed Braxton-Hicks contractions
indicated fetal asphyxia. The passage ofmeconium
in the liquor was also noted to be an adverse sign,
and Schwartz (1858) stated that meconium in the
liquor was proofofa reduction in placental activ-
ity, and a sign of fetal distress or death. Reed
(1918) suggested that passage of meconium was
secondary to fetal hypoxia which caused the anal
sphincter to relax. Walker (1959) showed that the
fetus passed meconium ifthere waslack ofoxygen,
and Desmondsal. (1957) found meconium stain-
ingwas more common when the fetus was mature
or if anoxia was present. The problems of
meconium staining awaited final elucidation until
the second half of this century.

Fetal demise

The advent of mediate auscultation was to prove
beneficial in determining not only life but also
death ofthe fetus in utero. Until mediate ausculta-
tion became available the diagnosis offetal demise
was one of the most difficultand unpleasant tasks
the obstetrician was called upon to perform. Ob-
stetric texts of the seventeenth to nineteenth
centurieswere remarkably similar to Rosslins early
sixteenth century book, Der Swangem Frawen und
Flebarmmn Roszgarten in their listing of the signs
and symptoms of fetal death. Thomas Raynold
printed Rosslin’shook translated from the German
to English and published his TheByrth ofMankynde
(1540). Little progress occurred until the early
1800s.

Although many signs and symptoms of fetal
death were noted in Rosslin’s book, William Potts
Dewees of Pennsylvania in 1830 commented that
‘all the commonly enumerated signs have been
known to fail,and evenwhen many ofthe strongest
were united’.

Evory Kennedy (1843) wrote thatchildren had
been destroyed, or dragged mutilated into the
world by the practitioner acting on the supposi-
tion thatthe childwasdead; or thatthe motherwas
subjected to a difficult delivery in an effort to
preserve the child’s life when itwas already dead;
or the practitioner would trust to natural efforts
and vainly sit by the bedside for days after fetal
death expecting the birth ofa living child.

With the adventofmediate auscultation, active
interference in prolonged labour became possi-
ble. If the fetus was alive a more frequent use of
forceps saved the infant and probably also the
mother.

FETAL MONITORING

The “fetus at risk’

The concept of the ‘fetus at risk’ which was based
on epidemiological findings, was introduced prior
to the introduction ofelectronic fetal monitoring.
Hippocrates of Koswas one of the firstin the field
with his report in 430 BC when he related fetal
outcome to the time ofyear in his Airs, Waters, and
Places (Chalmers, 1977). Reliance on epidemiol-
ogy continued to be important in clinical medi-
cine, but in the seventeenth century concentra-
tion on the individual patient increased.

Early in this century Dugald Baird of Aber-
deen, reapplied the artofepidemiology to perinatal
medicine; and descriptive research on perinatal
death and its causation was later carried outin the
British Perinatal Surveys of 1946, 1958 and 1970
(Chalmers, 1977).

This form ofresearch became the norm inter-
nationally and with the information gained it was
possible to place certain women and theirunborn
babies in ‘at-risk’ categories. Pregnancies in the
‘at-risk’ groups were then supervised more care-
fully, particularly during the stressful time of la-
bour. The various reports highlighted the causes
of perinatal mortality and remedial action was
undertaken on abroad front. Hypoxiawas amajor
cause of death and its recognition and detection
stimulated a vast amount of research directed
towards analysis of the fetal heart rate in labour,
and the estimation of fetal scalp blood
biochemistry. Eventually the advances in
cardiotocography during labour were to be ap-
plied to fetal health assessment in the antenatal
period.

Electronic monitoring begins

Phonocardiographywasinvented in the early 1880s
and the technique was used by Pestalozzo to make
a tracing of the fetal heart sound in 1891
(Pinkerton, 1976). Some 12 years later Einthoven
firstpublished hisworkon the adultelectrocardio-
graph (ECG) using the string galvanometer in
1903 (Curran, 1975). Using Einthoven’s galva-
nometer Cremer (1906), while working in Von
Winckel’sunit, decided to attemptto obtain afetal
ECG. One electrode was placed on the fundus of
the maternal uterus and the other in the vagina.
Using this technology he obtained the first fetal
heart trace and thereby started arevolution in our
appreciation ofthe fetus in utero. In 1930 Maekawa
and Toyoshima used a radio-valve amplifier and
this made the detection of the small fetal signal a
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practical proposition. The initial traces displayed
both maternal and fetal ECG together with back-
ground electrical noise. Various techniques were
used to eliminate all but the fetal complex.

During the Second World War there was an
upsurge in electronics technology. C.N. Smyth
(1953) was first to describe the use ofan electrode
applied direcdy to the fetus. The signal he ob-
tained had an amplitude of five times that previ-
ously obtained from abdominal leads. Sureau
(19564a,b) first described a scalp electrode which
was manually held on to the fetus. Hunter et al.
(1960) used an electrode that could be clipped
and retained on the fetal scalp, while a second
electrode was placed on the perineum and a third
attached to the patient’s right leg. Hon (1963a)
modified the electrodes and in 1972 the spiral fetal
scalp electrode became available. The other
popular form ofelectrode was the Copeland clip
which was popularized by Ghosh and Tipton
(1976).

While a very satisfactory fetal ECG could be
obtained from the fetus during labour by using
a fetal scalp electrode and a simple differential
amplifier, antenatal monitoring of the fetal ECG
was fraught with difficulties. The main problem
was that the fetal signal had the much larger
maternal ECG superimposed on it. A trace which
would be relatively free of maternal elements was
desirable. A number of methods were used
including ‘cancellation’, which was a method of
removing the maternal element by electronic
subtraction, first described by Hon and Hess
(1957). Hon and Lee (1963) reported their aver-
aging techniques and noise reduction in fetal
electrocardiography. Another commonly used
technique to remove maternal signals was one of
‘gating’ as described by Offner and Moisland
(1966). Maternal elements could also be removed
by computer (Favretand Caputo, 1963), and soon
the use of modern electronics with integrated
circuitry simplified the amplifier problems.

Radiotelemetry which was based on single
channel fetal ECG complexes was another break-
through reported by Hess (1962) and Kendall et
al. (1962). It allowed for patient ambulation in
labour.

Phonocardiographywasinvented around 1880.
Pestalozzo in 1891 was the first to make tracings of
the fetal heart. The fetal phonocardiograph
(FPCG) wasreintroduced by Hofbauer and Weiss
(1908), and the firstrecorded analysisofthe FPCG
was by Gunn and Wood (1953). The FPCG was
adulterated by sounds arising from the maternal
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abdomen and electronic filterswere used to ‘clean’
the sounds. Saywer in 1959 and Shelley in 1967
carried out research to determine limits at which
filters should be set (Curran, 1975).

Hammacher (1966a) decided on a range of
60-120 Hzand itwashewho popularized the FPCG
more than anyother contributor. Hewlett-Packard
made his instrument commercially available
(Hammacher etal., 1968). Hammacher in 1962 to
1966 developed the phonocardiograph and re-
ported on fetal heartrate characteristics associated
with antenatal compromise; and Kubli etal. (1969)
noted the association of late decelerations, base-
line tachycardia, and loss of variability with fetal
compromise. The ultrasonic Doppler effect was
used by Bishop (1966a,b) who described the
commercial instrumentcalled the Doptone (Smith-
Klinelnstruments,USA). Fielder (1968) described
the first British instrument (Sonicaid) and Brown
and Robertson (1968) described the ‘ultra-dop’.
The Dopplerdeviceswere later linked to automated
fetal heart monitoring and described by Bishop
(1968) and also by Mosler (1969).

While the presentation offetal heart action via
loud speaker or oscilloscope offered advantages
over intermittent auscultation, it became appar-
ent that a permanent record of the fetal heart
action was desirable. The most popular form of
presentation was introduced by Hon (1959) and
Caldeyro-Barcia (1961), in which the fetal heart
rate was plotted against time on a paper strip
recorder, while a second trace on the same paper
depicted uterine action from a tocodynamometer
or intrauterine catheter.

Hon in 1957 and Larks in 1958 entered the
field of cardiotocography. Both were prolific in-
vestigators and writers in the field, and Larks
(1961) published his book on fetal
electrocardiography. Eventually the work ofHon,
Caldeyro-Barcia and Hammacher provided the
basis for the majority of practical monitoring sys-
tems. The nomenclature and significance of tran-
sient fetal bradycardias worked out by Hon and
Caldeyro-Barcia became generally accepted, al-
though other workers added refinements.

Fetal electrocardiography slowly became the
method of choice for accurate monitoring of the
fetal heart in labour. The obstetrician who lis-
tened and counted the fetal heart for a specified
time only ascertained an average rate. By measur-
ing the interval between two fetal R waves however
an instantaneous rate could be obtained and the
effects of normal and abnormal labour on heart
rate patterns could be studied in detail.



Electronic monitoring in labour

In 1963 Hon had described a fetal scalp electrode
which could be applied pervaginam to record the
fetal heart electronically (Hon, 1963b). This tech-
nique was later coupled with external uterine
pressure readings (tocodynamometry) as first de-
scribed by Reynolds etal (1948), or with intrauter-
ine pressure catheters as described by Williams
and Stallworthy (1952). A composite recording of
the fetal heartand intrauterine pressure was thus
available for scrutiny and analysis. In 1968 Hon
went on to describe three types of fetal heart
deceleration which he classified as early, late, or
variable decelerations (Hon, 1968). The early
decelerationswere found to be similar to Caldeyro-
Barcia’s (1966a) description of type 1 dips, and
type 2 dips. Wood et al. (1969) compared the
classifications of Hon and Caldeyro-Barcia and
showed that late decelerations or their equivalent
type 2 dips, were associated with low Apgar scores.
Tipton (1975) enumerated the many disadvan-
tagesofrecords obtained by intermittentausculta-
tion. He noted that there was a discontinuous
record; an average fetal heart rate was obtained;
observer error wascommon; uterine contractions
interfered with directauscultation as did maternal
position; pressure of the fetal stethoscope could
cause fetal heart irregularities; and finally beat to
beat irregularity of the fetal heart could not be
detected.

FETAL MONITORING

Hammacher (1966b) showed a relationship
between reduced variability and chronic hypoxia.
He later investigated beatto beatirregularity and
noted four basic patterns which he described as
saltatory, undulatory, narrowed undulatory, and
silent, and correlated them with fetal distress
(Figure2) (Hammacheretal., 1968;Hammacher,
1969).

Beard et al. (1971a) found that early
decelerations, which were most often due to head
compression, were not usually ominous or associ-
ated with low Apgar scores. Dip area was investi-
gated by Shelleyand Tipton (1971) while sinusoidal
patterns which were reported by Manseau et al.
(1972) were found to be associated with fetal
anaemia as a result of rhesus sensitization or car-
diac failure. Since then many other parameters
have been assessed. Despite these and otherinno-
vations, the many irregularities noted on fetal
heart tracings approximate poorly with the fetal
condition asassessed by scalp pH and Apgar scores
(Renou and Wood, 1974).

The conduct of labour

Itwas Friedman in 1954 who focused attention on
the stages of labour and developed his conceptof
latent and active phases (Friedman, 1954). This
later led to changes in the managementoflabour,
including the adoption by Philpott (1972) of the
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Figure 2 An example of ‘overshooting’ showing baseline tachycardia with reduced variability and acceleration
only following deceleration (associated with birth asphyxia). Paper speed 3cm/min
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composite partogram and the introduction of a
policy ofactivemanagementin labour (O 'Driscoll
et al.,, 1969). These measures helped to increase
the quality of care in labour with a resultant de-
crease in perinatal morbidity and mortality.

Acid-base studies

Fetal scalp blood sampling was introduced in the
1960s. The technique was soon used in an effortto
reduce the number of apparently unnecessary
Caesarean sections carried out due to changes in
fetal heart rate patterns which were interpreted as
'fetal distress’. The work ofJames etal. (1958) first
showed a correlation between umbilical cord pH
and depression of the human neonate. A logical
extension ofthis finding was to measure fetal scalp
blood acid-base parameters. This was made
possible when Saling (1961) introduced a tech-
nique for obtaining fetal scalp blood samples
during labour (Figure 3). Saling (1966) and Saling
and Schneider (1967) claimed thatacid-base meas-
urements were areliable and quantitative indica-
tor ofthe fetal condition, and were ofclinical value
in predicting the condition of the baby at birth.
Despite thisapparentadvance many obstetric units
failed to introduce fetal scalp pH estimation to
back up their electronic and or intermittent aus-
cultation fetal monitoring.

Outcome

VirginiaApgar (1953) (Figure4) devised ascoring
systemwhich could be used to assess the condition
ofthe newborn infant. Normal infants with a high

Figure3 Scalpelectrode introducing amnioscope and
accessories. Reproduced with kind permission from
Clinics in Obstetrics and Gynaecology (April 1974), Vol. 1,
No. 1, p. 173 (London: W. B. Saunders)
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Figure 4 Virginia Apgar (1909-1974)

score were likely to fare well. Those with a low
scorewere more likelytorequire resuscitation and
could suffer perinatal mortality or handicap. The
scoring system was universally adopted for ap-
praisal of the newborn infant.

The relationship of the fetal heart rate,
meconium in the liquor, scalp pH in labour, and
eventual fetal outcome have all been assessed in
relation to the Apgar score recorded postdelivery.

Nelson and Ellenberg (1981) found thatApgar
scores did notaccurately predict the later onset of
cerebral palsy. Sykes etal. (1982),oneofanumber
ofotherinvestigatinggroups, determined thatonly
21 % ofinfants with an Apgar score of less than 7 at
1minute and 19% with an Apgar score ofless than
7 at5minutes had severe acidosis at birth, while of
infants with severe acidosis at birth 73% had had
an Apgar score of 7 or more.

Quilligan (1972) observed a slightly lower
perinatal mortality amongst‘monitored”high-risk
patients than in unmonitored normal patients. It
gradually became accepted thoughtthatperinatal
mortality was reduced if the fetus was monitored
electronically. Later however the enthusiasm was
dampened when itwas found thatnone ofa series
of reported randomized trials demonstrated a
reduction in mortality attributable to intensive
electronic fetal monitoring in labour (Haverkamp
et al, 1976; Renou et al., 1976; Kelso et al., 1978;
Haverkamp et al, 1979; Wood et al.,, 1981;
MacDonald et al., 1985).

The use of electronic monitoring led to an
increase in intervention, its major effect being an



increase in Caesarean section rates for apparent
‘fetal distress’, as diagnosed from fetal heart dips
seen on monitor traces (Haverkamp etal., 1976 ;
Banta and Thacker, 1979). The outcome for the
individual fetus was not always improved. The
machinery involved was complex and removed
labour from being a relatively normal process, to
one of high technology and hospital care
(Figure 5). Attention was often diverted from the
mother to the electronic monitors, with loss ofthe
essential person to person contactforthe labouring
woman. Medico-legally the cardiotocographic trace
became a major issue with varying opinion as to
possible fetal outcome related to the various
changes noted.

Itbecame apparentthatfetal monitoring could
not always predict the fetus who was at risk, al-
though for a time it was mooted that fetal handi-
caprelatedin large parttoundetected fetal hypoxia
in labour. Itisnow realized however, that less than
10% ofhandicap in infants is a result of asphyxia

Figure 5 Fetal monitor using direct methods of
cardiotocography and withwritten and recorded display
of fetal electrocardiograph configurations (M.G.
Electronics). Reproduced with kind permission from
Clinics in Obstetrics and Gynaecology (April 1974), Vol. 1,
No. 1, p. 174. (London: W. B. Saunders)
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duringlabouroratdelivery (Nelsonand Ellenberg,
1986).

The presence of hypoxic ischaemic encepha-
lopathy in the neonate is a prognostic sign of
subsequent development (Amiel-Tieson, 1969).
Sarnat and Sarnat (1976) and Fenichel (1983)
established a classification and determined out-
come according to the grade ofseverity. Levene et
al. (1985) determined an incidence of 6 per 1000
births.

Chalmers (1979) predicted from the pooled
results of previous trials that electronic fetal
monitoring would have a protective effect against
the development of early neonatal seizures. This
prediction wasconfirmed by the Dublin trialwhich
demonstrated a doubling for risk for neonatal
seizures in low-risk infants when labour was allo-
cated to supervision by intermittent auscultation
rather than electronic fetal monitoring
(MacDonald et al., 1985). However, on further
follow up no differences were found between the
two groups when assessed for neurological deficit.
Paul etal., (1986) and Mann (1986) pointed out
that abnormal fetal heart patterns might be the
resultofantenatal events, and perhaps notdue to
the often suspected hypoxia in labour.

Dermot MacDonald (1989) of the National
Maternity Hospital, ashort distance away from the
Rotunda Hospital Dublin where fetal auscultation
was pioneered soon after Kergaradec’s descrip-
tion, summarized the benefits to date of continu-
ous electronic monitoring of the fetal heart dur-
ing labour. He pointed out that nine prospective
randomized controlled trials involving 53 000 in-
fants demonstrated no advantage from electronic
intrapartum fetal surveillance over intermittent
auscultation asjudged by mortality, neonatal mor-
bidity, or cerebral palsy at the age of 4 years. He
quoted the words of Prentice and Lynd (1987)
from their Lancet article, “for low-risk mothers
there isa good case for areturn to the traditional
method of intermittent auscultation’ and ‘even
with high-risk pregnancy the benefit of continu-
ous fetal monitoring has not been as clearly dem-
onstrated as the practising obstetrician might
suppose’. He also noted that the American Col-
lege of Obstetricians and Gynaecologists had rec-
ommended thatwhen high-riskfactors are present
in labour or when intensified monitoring is cho-
sen, the fetal heart rate should be monitored by
‘one of two equal methods’. So while it would
appear thatelectronic monitoring has not been a
major benefit, MacDonald advised further research
inintrapartum fetal surveillance, including thatof
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biochemical examination of the fetal blood in
labour.

Currendy itisappreciated that electronic fetal
monitoring isnot superior to intermittent auscul-
tation: it increases the Caesarean section rate;
leads to an increase in medico-legal claims; and
despite all efforts it appears that electronic fetal
monitoring has not offered markedly increased
protection to the fetus.

ANTENATAL FETAL MONITORING
Fetal movements

It has been appreciated since antiquity that the
fetus can move in utero. References to fetal
movements appear in the Bible (Genesis 25: 22
and Luke 1: 41; 1: 44) and in the early writings of
anumber of civilizations. Vesalius is said to have
observed fetal movement and possibly fetal
breathing movement in pigs in 1543, while
Ambroise Pare (1634) taughtthatthe presence of
fetal movement indicated that the child in the
womb was alive. Fetal movementas an early sign of
pregnancywasalsoreported byWrisbergofSweden
in 1770 (Thacker and Berkelman, 1986). Beclard
(1813) reported on fetal breathing activity in the
Bulletin de la Faculte de Medicine de Paris. Playfair

(1886) advised induction of labour for decreased
fetal movements.

Ahlfeld (1905) was one of the first to evaluate
scientifically the different types offetal movement
in the human fetus. However, itwas not until the
1960s that techniques for studying fetal move-
ment were developed.

Sterman (1967) reported ‘passive’ methods
for fetal movement studies. The most commonly
used device to record fetal movements was the
tocodynamometer. Boddy and Mantell (1972)
introduced their “active’recording system, inwhich
they used A mode ultrasound, and later Marsal et
al. (1976) used B mode techniques. Sadovski etal.
(1977) introduced an instrumentusing piezoelec-
tric materials, while Birnholz et al. (1978) intro-
ducedreal time sonographic methods ofvisualizing
fetal movements. The types of fetal movements
werenoted and quantified inan efforttodetermine
a prognostic indicator of fetal health.

Sadovskiand Yaffe (1973) suggested that cessa-
tion of maternally perceived fetal movements
meant impending fetal death, and 3 years later
Pearson and Weaver (1976) showed that maternal
fetal movement counting was as good a test for
fetal assessmentasoestriol measurements. Pearson
(1977) introduced a ‘count-to-10’ fetal move-
ment chart which became popular (Figure 6).

Figure 6 A typical example of a ‘Count-to-10’ chart showing the gradual diminution in frequency of fetal
movements as term approaches. Reproduced with kind permission from Studd,J. (ed.) (1981). Progress in Obstetrics
and Gynaecology, Vol. 1. (Edinburgh, London: Churchill Livingstone)
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Liston et al. (1982) prospectively evaluated the
fetal movementchartand found thatpregnancies
in which there were fewer than ten movements in
12 hours were associated with a significant in-
crease in perinatal mortality, fetal distress, and
fetal compromise. A false-positive prediction rate
0f36% and a false-negative prediction rate of 2%,
was recorded.

Fetal breathing

Fetal breathing movements (FBM) were first re-
corded from the maternal abdomen by Ahlfeld
(1888). However, the inaccessability of the fetus to
direct examination delayed development in this
areauntil the 1970swhen Dawes etal. (1970; 1972)
in Oxford, and Merlett et al. (1970) in Paris re-
ported on fetal breathing movements in normal
fetal lambs. Boddy and Robinson (1971) devel-
oped and introduced a gated A mode ultrasound
method for recording fetal chestwall movement,
while Manning (1976) of Canada developed a B
mode ultrasound technique which enabled pre-
cise measurement of FBM to be made with ease.
Plattetal. (1978) showed thatifFBM were present
in the last test before delivery, the incidence of
fetal cardiorespiratory depression at birth was 4%,
whereas if FBM were absent then depressed in-
fants were born in 50% of cases. Later, records of
fetal breathing movements, fetal movement, fetal
tone, the results ofanon-stressed cardiotocograph
and qualitative amniotic fluid volumes were devel-
oped by Manning et al. (1980) to achieve a fetal
biophysical profile.

Biochemical tests

Arnold Klopper (1989) vividly described how
biochemical measurements of fetal metabolism
beganwhen Guy Marrian (1930) evaporated great
pans ofurine from pregnantwomen on aflatroof
at University College London, and isolated a
trihydroxyphenol, later called ‘oestriol’. Kober
(1931) developedacolourreaction foroestrogens
in sulphuric acid andJames Brown (1955), an ex
pupil of Marrian’s in Edinburgh, published his
assayforoestrone, oestradiol and oestriol in urine.

Beischer et al. (1968) showed that oestriol
excretion might be low in the absence of abnor-
mal clinical signs and that low levels tended to
predict subsequent fetal distress and asphyxial
damage in surviving infants. Dickey et al. (1972)
were able to predict 70% of growth retarded in-
fants using oestriol measurements. Progesterone
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the other steroid, was actively investigated but was
not found to be as helpful as oestriol.

Ito and Higashi (1961) discovered human pla-
cental lactogen - a substance which provoked
lactation in laboratory animals, and Josimovich
and MacLaren (1962) showed that placental
lactogen had features in common with pituitary
growth hormone. Human placental lactogen lev-
els were found to rise with advancing gestation.
Letchworth and Chard (1972a) found thatabnor-
mal levelswere associated with poor fetal outcome
and Spellacy (1973) defined a fetal danger zone
within which few normal values were found to
occur.

During the 1970s hormonal tests of placental
function were widely adopted. The measurement
in maternal blood or urine ofspecific products of
the feto-placental unit were thought to provide a
valuable means of assessing the well-being of the
child. Anumber ofplacental products were tested
and used for a time. However, the introduction of
fetal biophysical techniques in many units sig-
nalled the demise ofbiochemical testing. Geoffrey
Chamberlain (1984) recorded that oestrogen as-
says for fetal monitoring had been abandoned in
hishospital withoutanyconsequentrise in perinatal
mortality. Human placental lactogen estimations
suffered a similar fate.

Modem antenatal cardiotocography

Intrapartum observations on the relationship be-
tween the fetal heart rate pattern and uterine
activity formed the basis for the contraction stress
test (CST). In the non-labouring woman contrac-
tions were induced by administration of oxytocin,
thus forming the basis of the oxytocin challenge
test (OCT). Hammacher (1966a) studied207preg-
nancies and found that late decelerations in the
antepartum period were associated with low Apgar
scores at delivery. Seventeen of 23 stillbirths in
their study manifested late decelerations
antenatally. The first American study to evaluate
the OCT waspublished by Ray etal. (1972) andwas
a prospective, blind evaluation, carried out on 66
patients. There were no fetal deaths within aweek
ofanegative test. Of 15 fetuses with a positive test,
there were three intrauterine deaths within 72
hours, and 40% ofthe live births with positive tests
had low5-minute Apgarscores. Slomkaand Phelan
(1981) noted that repetitive low decelerations
were associated with persistence of that pattern in
labour in up to 60% of cases.
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As the OCT gained popularity, several investi-
gators observed independentiy that when fetal
movementswere associated with accelerations the
likelihood offetal death wasremote. Subsequently
Lee etal. (1976) described their new test of fetal
well-being which they called fetal activity determi-
nation. The test gained popularity and was later
called the non-stress test (NST). The NST gained
popularity and replaced the OCT as the primary
method of cardiotocographic fetal assessment. A
normal test was found to be associated with an
acceptably low rate of fetal death within 7 days
(Freeman, 1982; Phelan and Lewis, 1982). Ante-
partum cardiotocography became an integral part
of the management of high-risk pregnancies.

Fetal biophysical profile

Manning et al. (1980) introduced additional
surveillance techniques by including ultrasound
fetal assessment with cardiotocography, and the
resulting testwas termed the *biophysical profile’.
Clinical testing ofthe concept of fetal biophysical
profile scoring began with a prospective blind
clinical study in 216 high-risk patients. By 1986 the
series had expanded to over 19 000 patients and
Manning was able to report a corrected perinatal
mortality rate ofless than 2 per 1000. Based on his
fetal biophysical profile, a test score result of 10
out of 10 carried a perinatal mortality risk of less
than 1 per 1000, within a week, without
intervention.

Blood flow and Doppler studies

The Austrian physicistJohann Christian Doppler
(1842) described the phenomenon whereby if a
wave source is moving in relation to an observer
the perceived wave frequency isdifferentfrom the
emitted frequency. This, the eponymously labelled
‘Doppler effect’, has been widely used in as-
tronomy, radar and navigation. Satomura (1957)
described ultrasonic Doppler methods for the
inspection ofcardiac function, in theJournal ofthe
Acoustical Society ofAmerica.

Fitzgerald and Drumm (1977) of Dublin first
applied Doppler ultrasound to obstetrics and its
employment in the investigation of blood flow
velocities made possible the non-invasive study of
human fetal circulation dynamics. The Doppler
signalsobtained are ofthree types. The ‘continuous
wave’Dopplerwasessentially afetal heart detector
with the disadvantage ofnotbeing visualized atthe
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time of study. In 1980 Eik-Nes described the first
lineararray duplex systemwhere an off-set ‘pulsed’
Doppler was attached to a linear array imaging
transducer (Eik-Nes et al., 1980). ‘Colour flow’
equipment was introduced to fetal cardiology in
1987 by Kurjak etal. and appeared to offer major
advantages over the other two methods for study
ofboth the utero-placental and fetal circulations.

Various indices were devised to investigate the
qualitative features offlowvelocitywave forms. The
‘resistance index’ofPorcelot (1974); the ‘pulsatility
index’ devised by Gosling and King (1974); and
the ‘A/B ratio’ofStuarteiai. (1980),were allfound
to be very highly correlated when studied by
Thompson etal. (1986). Doppler techniques were
applied to both normal and abnormal pregnan-
cies. Abnormal Doppler findings appeared to
predate similar findings from standard methods
of assessing fetal well-being, with the changes ap-
parent days to weeks before delivery.

Clinical studies have been carried out on the
umbilical vessels, the aorta, cerebral blood flow
and the utero-placental bed. It was felt that there
could be potential clinical uses for patients with
multiple pregnancy, diabetes, post-dates preg-
nancy, rhesus disease and possibly as a general
screening procedure. Knowledge of umbilical ar-
tery wave forms appeared to improve pregnancy
management. The absence of end diastolic fre-
quencieswasfound to be associated with a marked
increase in both perinatal mortality and morbid-
ity. Absent end diastolic frequency in the umbili-
cal artery was associated with an 80% chance of
hypoxia, and a 46% chance of acidosis. Results to
date are encouraging but the place of umbilical
artery flow velocity wave form analysis in obstetric
practice is not yet clear.

CHRONOLOGY
History

1634 Ambroise Pare taught thatthe presence of
fetal movements indicated whether the

child in the womb was dead or alive.

1819 Rene Laennec invented the stethoscope

(Rhodes, 1985).

Kergaradec discovered that the fetal heart
sounds could be auscultated by applying a
stethoscope to the maternal abdomen.

1821

1825 Stokes wrote the first Treatise in English

on the use of the stethoscope.



1827

1830

1833

1836

1838

1843

1855

1866

1876

1886

1888

1893

1908

In the second edition of his Treatise of
mediate auscultation, Laennec ack-
nowledged that it was his friend
Kergaradec who thought ofapplying Laen-
nec‘s technique of auscultation to the
study of pregnancy.

John C. Ferguson was the firstto use medi-
ate auscultation of the fetal heart in the
British Isles, on a lady in the Dublin Gen-
eral Dispensary, in November of thatyear.

Nagle reported on the use of the stetho-
scope to detect twins in utero. Collins the
then Master of the Rotunda, had been
persuaded to use the stethoscope byjohn
C. Ferguson who later became Professor of
Medicine in Belfast.

Evory Kennedy of the Rotunda Hospital
Dublin, recognized that abnormal fetal
heart rate patterns indicated poor fetal
well-being, and wrote his book Observation
on Obstetric Auscultation.

John Moir of Edinburgh, wrote in Hamil-
ton’s Practical Observations on Midwifery, on
the effect of uterine contractions on the
fetal heart.

Naegele described fetal heartauscultation
in German.

Bodson described fetal heart irregulari-
ties.

J.Y. Simpson described slowing ofthe fetal
heart.

Fleetwood Churchill used forceps to expe-
dite deliverywhen there was ‘weakening of
the fetal heart’.

McClintock noted poor fetal outcome in
association with fetal heart slowing.

Alfred Lewis Galabin suggested a good
outcome could be expected if when the
fetus moved, its heart rate increased by 20
beats per minute.

Jaggard suggested that fetal bradycardia
following Braxton Hicks contractions sig-
nified asphyxiaand observed that this sign
was associated with a ‘puny’ fetus.

Von Winckel described the association ofa
slow fetal heart rate with poor neonatal
results.

Hastings Tweedie and G.T. Wrench
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(RotundaHospital Dublin) introduced the
term ‘fetal distress’ (Pinkerton, 1976).

Early developments

1903

1906

1930

1934

1938

1941

Einthoven first published his work on the
adultelectrocardiograph (ECG) using the
string galvanometer.

Cremer obtained a fetal ECG (FECG) with
one abdominal electrode at the maternal
uterine fundus and one in the vagina.

Although a few isolated reports of FECGs
were noted in the previous 20 years, it was
notuntil the application ofthe radio-valve
amplifier by Maekawa and Toyoshima that
a reasonable degree of amplification be-
came available, and the detection of the
small fetal signal a practical proposition.

Easby demonstrated the FECG on apatient
who was 18 weeks pregnant.

Strassman and Mussey attempted to assess
the clinical significance of FECGs. At the
Glasgow Royal Materniity Hospital, Bell
was the firstto record twin FECG complexes
using avalve amplifier and balanced differ-
ential input.

Dressier and Mokowitz described clinical
information derived from a study of com-
bined maternal and FECG traces. It be-
came clear however, thatitwas necessary to
free the trace of maternal elements. This
was eventually achieved by either cancella-
tion or gating.

Later developments

1948

1952

1953

1957

1960

1961

Reynolds et al. first described an external
tocodynamometer for recording uterine
contractions.

Williams and Stallworthy introduced the
modern type of intrauterine catheter.

Smyth described a series of cases using an
improved valve amplifier.

Hon and Hess described a cancellation
system.

Hunter etal. described an electrode which
could be attached to the fetal scalp.

Sureau and Trocellier described satisfac-
tory results with two-channel cancellation.
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1962

1963

1966

1967

1968

1970

1971

1972
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Hess described radiotelemetry of a single
channel fetal ECG.

Kendall etal. described their use of telem-
etry to transmit the fetal heartrate records.

Hon described a fetal scalp electrode (a
modified Michelle surgical skin clip) which
was applied vaginally and used to record
the fetal heart rate electronically (1963b).

Offner and Moisland introduced ‘gating’
techniques.

Favretand Marchetti described the removal
of maternal elements from the trace by
using a large digital computer.

Kitahamaand Sasaoka introduced the first
spiral fetal scalp electrode.

Hon classified fetal heart decelerations as
three types, i.e. Early, Late and Variable
decelerations.

Hammacher etal. classified short-term vari-
ability.

Tazawaetal. found thatthe fetal scalp ECG
could be recorded by telemetry.

Neuman et al. were able to transmit both
the fetal heart rate and intrauterine pres-
sure using a two-channel system of telem-
etry.

de Haan etal. noted that fetal sleep, or the
administration of sedative drugs to the
mother could result in decreased variabil-
ity.

Beard et al. considered that early
decelerations were due to head compres-
sionandwere notusuallyominous (1971a).

Cordero and Hon reported an incidence
of 0.3% fetal scalp infection from elec-
tronic fetal monitoring.

Tatano categorized responses of 50 post-
partum women toelectronic fetal monitor-
ing; initially 62% were negative, but only
12% of follow-up responses were negative.

Manseau etal. reported ‘sinusoidal’patterns
which were characterized by a regular
undulating trace, fluctuating with a range
of 5-15 beats per minute, and occurring
every 15-30 seconds.

Hon introduced a disposable spiral scalp
electrode.

1976

1976

1978

1979

1981

1987

Gabbe and Hon noted that baseline vari-
ability had two components.

Flynn and Kelly monitored the fetal heart
by radiotelemetry.

Renou et al. showed the benefits of
electronic fetal monitoring in high-risk
patients.

Bernstein et al. measured pre-ejection
periods of the fetal heart during labour.

Kelso et al. failed to show any statistically
significant fall in perinatal death in pa-
tientswho had electronic fetal moni-toring.

Banta and Thacker concluded that elec-
tronic fetal monitoring resulted in a dou-
bling of the Caesarean section rate.

Johnson etal. reported that sinusoidal pat-
terns might be present in fetal anaemia.
Ingermarsson etal reported thatfollowing
the introduction of electronic fetal moni-
toring the incidence of low Apgar scores
decreased significantly.

Raymond and Whitfield reviewed the work
carried out on systolic time intervals ofthe
fetal cardiac cycle.

Fetal electrocardiography (FECG)

1906

1942

1952

1953

1956

1957

Cremer recorded the first fetal electrocar-
diogram by using external electrodes ap-
plied to the abdomen of the pregnant
woman.

Tarnover and Lattin reported a case of

A/V nodal tachycardia diagnosed before
birth.

Garvin and Kline diagnosed supra-
ventricula tachycardia from FECG before
birth.

Smyth first described the use of an elec-
trode applied directly to the fetus.

Sureau first described a scalp electrode
held manually on the fetus.

Southern was the firstofseveral authors to
claim that meaningful analysis of the ab-
dominal traces of FECG could be made.
Southernfound in casesoffetal distress that
the P wave was increased, the PR segment
lengthened, and the ST segmentisoelectric
or depressed.



1960

1961

1962

1963

1964

1965

1966

Hunter etal. clipped an electrode direcdy
to the fetus, to record the fetal heart.

Hon and Hess reviewed the publicadons
which claimed accuracy in the diagnosis of
presentation ofthe fetus asnoted by FECG
polarity

Smith etal. recognized the persistently slow
regularheartrate ofcongenital heartblock.

Larks published the first of his series of
papers on the relationship of fetal QRS
complexes associated with fetal distress.

Hunter et al. described an electrode that
could be clipped and retained on the fetal
scalp, through the cervix. A similar elec-
trode was placed on the perineum and a
third was attached to the patient’s right
leg.

The earliestrecording in pregnancy ofthe
FECG from abdominal leads was at 11
weeks’ gestation (Larks).

Larks etal diagnosed triplets by FECG.

Larks and Anderson published proposals
on FECG waveforms as predictors of fetal
condition.

Larks and Longo and subsequentworkers
showed that mechanical interference e.g.
cord or skull compression, caused slowing
of FECG rate.

Cox etal. demonstrated that by measuring
the interval between two fetal R waves an
instantaneous fetal heart rate estimation
could be obtained electronically.

Hon placed the second ECG lead in the
vagina thereby relieving the discomfort of
a perineal clip (1963b).

Hon and Lee recorded the FECG in a 25-
week aborting fetus; changes in waveforms
occurred very late and even a few minutes
prior to death long spells of normal ECG
records could be obained.

Friedman and Eckerling diagnosed quad-
ruplets by FECG.

Heilman and Fillisty noted that atropine
caused an increase in the fetal heart rate.

Caldeyro-Barcia et al. examined the possi-
bility of prognostic information in the
FECG waveform (1966b).

1970

1972

1976

FETAL MONITORING

Reed etal. demonstrated thatthe Venacaval
Obstruction Syndrome caused maternal
hypotension and fetal bradycardia.

Hon etal. introduced a spiral electrode for
application to the fetal scalp.

Ghosh and Tipton described their 4 years’
experience with the Copeland clip elec-
trode.

Fetal phonocardiography (FPCG)

1908
1953

1966

1969

Hofbauer and Weis introduced the FPCG.

GunnandWoodreported the firstrecorded
analysis of FPCG.

Hammacher described his FPCG machine
(1966a).

Hammacher helped to design a phono-
cardiograph which was later commercially
developed by Hewlett-Packard and he also
extensivelyreviewed the results ofitsclinical
application.

Huntingford and Pendleton reviewed the
phonocardiographic method and con-
firmed its use in clinical practice.

Ultrasonic fetal cardiotocography

1958

1959

1961

1964

1966

1968

Donald et al. began to use pulsed ultra-
sound in obstetrics.

Hon developed a presentation in which
the fetal heartrate was plotted againsttime
on a paper-strip recorder.

Caldeyro-Barciaalso developed paper-strip
recording of fetal heart traces

The earliest description of an ultrasonic
Doppler device was by Callagan etal. from
the Bethesda National Naval Medical Cen-
tre.

Bishop describedacommercial instrument
called the Doptone (Smith-Kline Instru-
ments, USA).

Bang and Holm described a method for
the demonstration of fetal heart move-
ment in early pregnancy.

Brown and Robertson raised the question
ofsafety to the fetus during prolonged use
ofultrasound formonitoring the fetal heart.
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1971

Fielder described the first British instru-
ment (Sonicaid) using the Doppler effect
and Brown and Robertson described the
Ultradop (Ames Ltd., USA).

The linking of Doppler devices with auto-
mated fetal monitoring was described by
Bishop.

Shelley showed that the total area of fetal
heart rate slowing over an hour of labour
was highly predictive ofneonatal outcome.

Abdulla et al. found no detrimental effect
to the fetus from prolonged exposure to
ultrasound.

Fetal electroencephalography (FEEG)

1875

1929

1937

1955

1965

1981

Caton first documented the electrical en-
ergy of the brain wave from studies on
rabbits.

Berger successfully demonstrated the hu-
man brain wave.

Jasper etal. reported early studies in fetal
electroencephalography in their work on
the fetal guinea-pig.

Bernstine et al. reported the use of both
abdominal and vaginal electrodes for re-
cording FEEG.

Rosenand Satran reported recording FEEG
during labour, using metal scalp clip elec-
trodes.

Weller etal. recorded the FEEG during la-
bour using a newly developed electrode.

Sorokin etal. showed that certain patterns
on the electroencephalogram are related
to the development of neurological disor-
ders after birth.

Modem antepartum cardiotocography (CTG)

1957

1961

1962

Duncan noted that hypoxia as a stress test
had been suggested by Meyerscough in the
early 1940s.

Heilman etal. wrote on the administration
of gas mixtures to the mother as another
form of stress test.

The history of modern antepartum moni-
toring of the fetal heart rate to assess fetal

1963

1966

1967

1968

1969

1971

1972

condition dates from this time, when
Hammacher (1962) published hisfirstand
preliminary clinical experience (Kubli et
al. 1977).

Cox classified fetal heart rates relating an-
oxia to tachycardia, bradycardia and ir-
regularity.

The concept of fetal distress extending
back to the antenatal period was detailed
in a classification by Gruenwald.

Caldeyro-Barcia et al. (and Hon and
Quilligan in 1967) described the type 2 or
late decelerations of the fetal heart rate
(1966h).

Hammacher was first to demonstrate the
fact that inducing uterine contractions
stresses the latendy compromised fetus
(1966D).

Hon (and later Schiffrin and Dame in
1972) found that deviations in the heart
rate could predict low Apgar scores with
only an accuracy of 30-50%.

Hon and Quilligan observed arelationship
between fetal heart rate patterns and the
fetal condition.

Kubli, Kaeser and Hinselmann used stress
testing. Late decelerations, persistenttachy-
cardia, and a loss of beat to beat fluctua-
tion, were considered abnormal.

Pose etal. helped to develop the oxytocin
stress test.

Kubli developed a scoring system for ante-
natal fetal heart rate.

Spurrett found that positive tests corre-
lated highly with stillbirth, growth retarda-
tion and fetal depression at birth.

Sanchez-Ramos etal. found thatin 98 high-
risk patients there were no fetal deaths
within a week of a negative test.

Ray etal. reported the first American study
to evaluate the oxytocin challenge test.
There were no fetal deathswithin aweek of
anegative test. Of 15 fetuses with a positive
test, three had intrauterine deaths within
72 hours of the test. If late decelerations
did not occur a low incidence of fetal
demise could be expected and 40% of the
live births with postive tests had low 5-
minute Apgar scores.



1973

1974

1975

1976

1977

1978

1979

Kubli etal. found that decelerations which
were either late or atypically variable and
severe reduction of the amplitude of long-
term irregularity, were consistent signs of
impending fetal death. However,
abnormalities of baseline rate were not
consistent.

Goodlin and Schmidtnoted the presence
ofaccelerations, and related them to fetal
outcome. Lack of accelerations was an
ominous sign.

Myers et al. showed that hypoxia alone
caused late decelerations.

Simmonds took the view that the precise
relationship between contractions and
decelerations on antenatal CTG were un-
important.

Hammacher et al. published an antenatal
CTG scoring system.

Baillie evolved a hypoxia stress test but the
potential hazard was such that the test was
unacceptable for general use.

Paul et al. showed that loss of fetal heart
rate variability was closely associated with
acidosis, especially in the presence of late
decelerations.

Lee etal. found thatwhen fetal movements
were associated with accelerations, the like-
lihood of fetal death was remote.

Fischer et al. (1976), Meyer-Menk et al.
(19764, b), and Visser and Huisjes (1977)
published scoring systems for antenatal
CTGs.

Lee etal introduced a fetal activity deter-
mination (FAD) test, later called the non-
stress test (NST) and this eventually re-
placed the contraction stress (oxytocin
challenge) test as the primary method of
fetal assessment.

Lewis et al. showed that the systolic time
interval (STI) of the cardiac cycle was of
value in predicting cardiovascularmalfunc-
tion.

Pearson and Weaver evaluated
cardiotocography and introduced a scor-
ing system.

The presence of fetal heart rate acceler-
ations associated with fetal movements

1980

1981

1982

1987

FETAL MONITORING

indicated an intactresponse ofthe central
nervous system (Paul and Keegan).

Manning and Platt noted that a non-reac-
tive predelivery non-stress test, predicted
fetal distress for 31% of patients.

Manning et al. added further surveillance
techniques and introduced the biophysi-
cal profile scoring system.

Slomka and Phelan found that repetitive
late decelerations were associated with a
persistence of that pattern in labour in up
to 60% of cases.

Dawes etal. observed thatin any 30-minute
recording, the fetal heart rate shows at
least 10minutes high variation in over 80%
of cases.

Freeman found thatanormal antepartum
cardiotocograph is associated with accept-
ably low rate of fetal death within 7 days.

Smith and Paul pointed out that a fetus
with reactive non-stress test or negative
contraction stress test had a perinatal
mortality rate of only 2-5 per 1000.

Fetal health and maturity assessment

1946

1953

1957

1966

1967

1968

McBurney and Western presented the first
description of the ‘small-for-dates’ fetus.

Rumbolzand McGoogan demonstrated the
close association between reduced growth
of the uterine fundus and intrauterine
fetal growth retardation.

BlairHartley documented the relationship
of bony centres of ossification to fetal ma-
turity.

Brosens and Gordon introduced the Nile
blue sulphate test in cytological examina-
tion of liquor amnii. As fetal skin matures
the proportion of desquamated fetal cells
in the liquor which contain fat increases.
The fat containing cells stain orange, and
the percentage ofthose cellsin the sample
was taken as an index of fetal maturity.

Pitkin and Zwirek introduced liquor
creatinine concentration as a method of
testing fetal maturity.

Beischer et al. showed that oestriol excre-
tion tended to predict subsequent fetal
distress.
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1970

1971

1972

Campbell introduced ultrasonic measure-
ments of the biparietal diameter of the
fetal head to assess fetal growth.

Beazley and Underhill demonstrated that
clinical assessment of the uterine size in
relation to abdominal landmarks showed
wide variation betweenwomen andwasnot
an accurate method of estimating fetal
maturity.

Elder etal. noted a significant association
between the combination of static or fall-
ing weight and girth measurements, and
the occurrence of a light-for-dates baby.

Winick noted that there ispermanent loss
of cells, and that the fetal brain is not
spared in cases of symmetrical growth-
retardation caused by viral infection or
chromosomal anomalies.

Gluck a/, showed thatlecithin concentra-
tionsin the liquor increase steeply towards
term.

Borer et al. introduced a lecithin
sphingomyelin area ratio (LSAR).

Where Naegele’s rule is applied, Beazley
and Underhill demonstrated that in 22%
ofpatients itwasnotpossible to predictthe
estimated delivery date accurately.

Lind and Billewicz performed biochemi-
cal and cytological examination of the
amniotic fluid and developed a scoring
system to assess fetal maturity.

Gluck et al. found that fetal pulmonary
maturity could be assessed by quantitative
assay oflecithin in liquor amnii, and intro-
duced the lecithin sphingomyelin

(L/S) ratioinamniotic fluid (see also Borer
etal.).

Dickey etal. studied total urinary oestrogen
excretion and were able to predict 70% of
growth-retarded infants.

Letchworth and Chard found similar re-
sults using human placental lactogen and
claimed values were predictive of fetal as-
phyxia (1972a).

Campbell and Kurjak reported that only
30% of growth-retarded babies were diag-
nosed as such in the antenatal period by
clinical means.

1973

1977

1979

Clements etal. described the ‘bubble test’
technique of assessing the concentration
of pulmonary surfactant in liquor.

Whitfield et al. showed that if the concen-
tration of lecithin in the liquor exceeds
3.5 mg per 100 ml, or the LSAR is
greater than 2, respiratory distress is ex-
tremely unlikely to occur.

Bennett noted that hormone assays and
ultrasonic measurementswere widely used
to detect fetal compromise but theirinter-
pretation depended on knowledge of the
gestational age, which was doubtful in up
to 40% of patients (Bennett, 1974).

Bennett calculated the uterine volume by
clinical means. He found a significant
difference between normal weight for
gestation and light-for-dates infants from
as early as the 32nd week of pregnancy.

Robinson showed that measuring the
crown-rump length ofthe fetus before the
12th week of pregnancy is an accurate
method of assessing gestational age.

Rhodes outlined a comprehensive list of
‘at risk’ pregnancies.

Assaliand Brinkman pointed out the brain
sparing effectwhich happens in asym-met-
rical growth retardation due to placental
damage in later pregnancy.

Westin showed that serial measurements
of the symphysis-fundus distance, when
plotted on an experimentally derived
nomogram (gravidogram), were superior
to both human placental lactogen and uri-
nary oestriol in detecting growth retarda-
tion.

Carreraand Barriindicated thatasymmetri-
cal growth-retarded babies have a head to
thorax or abdomen ratio of greater than
unity.

Myers stated that the use of dextrose infu-
sionsin the presence offetal asphyxiacould
precipitate fetal cerebral oedemaand brain
necrosis due to lactate accumulation in the
fetal brain.

Varma and colleagues found the head to
abdomen area ratio could identify growth
retardation in about 80% of cases in late
pregnancy. Small-for-dates infants were
usually only clearly distinguishable from
33 weeks on.



Spellacy reviewed the world literature and 1974
found that human placental lactogen
tended to be low in conditions of poor
intrauterine growth.

1980 The fetal biophysical score wasintroduced
by Manning etal.

1982 Calvertetal. devised a chart of symphysis- 1975
fundus height based on Cardiff data.

1976
Fetal movements and biophysical profile

1840 Cazeau observed a startle response by the
fetus when slapping the uterus.

1905 Ahlfeld evaluated the different types of
human fetal movement. Although further
work was carried out on animals, fetal
movement was treated primarily as a sign
of fetal life until the early 1960s. Fetal
movements as observed by the mother,
electromechanical techniques, and active
recording systems were all investigated.

1925 Peiper, a German researcher, demon-
strated that the in uterofetus responded to
sound as early as the 26th week. 1977

1932 Ray recorded fetal movements via a tam-
bour strapped to the maternal abdomen. 1978

1936 Sontag and Wallace noted that the fetus
responded to sound.

1965 Rovinsky and Guttmacher suggested that
fetal movements were an expression of
fetal well-being.

1971 Grimwalde et al. showed that 50% of fe-
tusesexhibited fetal heartrate accelerations
associated with movement when exposed
to an externally applied sound.

1979

1972 Matthews noted that reduced fetal move-
ments were associated with development
ofintrapartum fetal distress.

1973 Sadovski et al. reported good correlation 1980

between maternal appreciation of fetal
movementand objective assessments. They
made the important observation that fetal
movements decreased or stopped 12-48
hours before the fetal heartceased to beat. 1981

Sadovski and Yaffe concluded that subjec-

tive assessment of fetal movements by the 1982
mother provided valuable information re-
garding the state of the fetus.

FETAL MONITORING

Pearson suggested that decreased fetal
movements offewer than ten per 12 hours
bear a significant correlation with fetal
jeopardy.

The fetus was shown to respond to light by
Boddy et al.

Polishuk et al. noted that the fetus re-
sponded to light stimulus.

Pearson and Weaverintroducedfetal move-
mentcounting to the UK and showed that
maternal fetal movement counting was as
good atestas oestriol measurements. They
published arange of fetal activity as meas-
ured by the decreased fetal movement
charts (DFMC) and this showed thatabout
2.5% of DFMCs in women who subse-
quendy gave birth to healthy infants fell
below ten movements per 12 hours.

Timor-Tritch et al. classified fetal move-
ments as rolling, simple movements, high
frequency hiccup-like movements or respi-
ratory movements. A tocodynamometer
was used to record fetal movements.

Pearson recommended a ‘count to ten’
method of assessing fetal activity.

Birnholz etal. noted 11 separate spontane-
ous fetal movement patterns in clinically
normal women.

Trudinger etal. used a longitudinal ultra-
sound scan to observe fetal movement.

Sadovski etal. found thatnormal daily fetal
movements ranged widely from about 50
to nearly 1000.

Hertogs et al. showed that very few major
fetal movements involving limbsand trunk
were not appreciated by the mother.

Roberts et al. introduced the concept of
total fetal activity.

Manning and Platt devised a biophysical
profile based on five variables i.e. fetal
breathing movements, fetal body move-
ments, CTG, fetal tone and amniotic fluid
volume.

Marsal reviewed major studies relating to
human fetal activity and fetal condition.

Patrick et al. showed that fetal activity dis-
played adiurnal rhythm, with apeakin the
hours around midnight.
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Liston etal., using the ‘Countto Ten’chart,
found that pregnancies in which there
were fewer than ten movementsin 12 hours
were associated with a significant increase
in perinatal mortality, fetal distress and
fetal compromise.

Fetal breathing movements (FBM)

1543
1787

1813

1882
1888

1938

1970

1971

1972

1974

1975

1976

1977

1978

114

Vesalius observed FBM in pigs.

Winslowius reported rhythmic breathing
activity.

Beclard noted rhythmic breathing activity
in fetal animals.

Preyerreported on fetal breathing activity.

Ahlfeld made recordings of FBM using a
funnel and tambour kymograph.

Bonar etal. studied fetal respiratory move-
ments in historical and present day
perspective.

Dawes etal. reported on their observations
of FBM in the fetal lamb.

Boddy and Robinson evolved an ultrasonic
method for detection of fetal chest wall
movements during the antenatal period.

Boddy and Mantell suggested that FBM in
mfewprovided an indication offetal health.

Boddy et al. noted periodicity of FBM. Pe-
riodicity was seen to vary with sleep state
and the time of the day.

Genser et al. found maternal smoking
caused a reduction in fetal breathing inci-
dence by 30%.

Boddy etal. reported apnoea and gasping
in ten of eleven fetuses, 48-72 hours prior
to intrauterine death (Griffin, 1984).

Patrick etal. noted that fetal breathing was
suppressed prior to fetal death.

W ladimiroff et al. showed that maternal
hyperventilation caused reduction in fetal
breathing.

Platt etal. showed that if FBM were present
in the last test before delivery, the inci-
dence of fetal depression was very low. If
FBM were absent, depressed infants were
born in 50% of cases.

1979

1980

1981

Lewis etal. noted that there was a marked
increase in FBM following maternal ad-
ministration of glucose.

Fetal breathing and its possible clinical
significance was extensively reviewed by
Wilds.

Richardson etal. noted that the incidence
of FBM falls during labour, irrespective of
sedatives or other factors.

Trudinger etal. reported an improvement
in the positive predictivevalue ofbreathing
studies by including an analysis of breath-
ing rate and variability of breath to breath
intervals.

Manning and Platt noted that a reactive
CTGisaseffective asultrasonic observation
of total fetal movement or FBM.

Ritchie and Lakhani noted that maternal
hyperoxia had no effect on breathing in-
cidence ofnormally grown healthy human
fetuses (1980a).

Ritchie and Lakhani noted that fetal
breathing increased in response to 5%
C02(1980b).

Ritchie and Dornan found in the growth-
retarded fetus thatareduced incidence of
breathing may return to or exceed normal
values following administration of 50%
oxygen to the mother.

Trudinger confirmed that the breathing
rate in normal fetuses becomes slower and
more regularwithincreasing fetal maturity.

Ultrasound

1958

1961

1963

1969

Donald et al. first introduced pulsed echo
ultrasonic diagnosis to obstetrics.

Donald and Brown demonstrated their use
ofthe contactscanner, so called because the
transducer was directly in contact with the
skin of the maternal abdomen.

Donald and Brown first described fetal
cephalometry by ultrasound.

Holmes and Howry of Denver developed
ultrasound techniques in the USA.

Campbell introduced ultrasonic measure-
ment of the biparietal diameter to predict
fetal maturity.



1971

1972

1973

1980

1981

1983

1984

1985

1986

1987

Campbell and Newman determined the
growth rate of the normal fetal head.

Campbell and Kurjak compared serial
ultrasonic cephalometry and urinary
oestrogen esdmations; and ultrasound was
found to be significantly better at
diagnosing the small-for-dates fetus.

Robinson introduced sonarmeasurements
of fetal crown-rump length as a means of
assessing fetal maturity in the first trimes-
ter of pregnancy.

Hansmann and Voigtdetermined abdomi-
nal circumference measurements.

Neilson et al. extended ultrasonic
examination to 34 or 36 weeks to detect
small-for-dates infants.

Manning etal. reported on the evaluation
ofamniotic fluid volume by ultrasound and
its relationship to intrauterine growth re-
tardation.

Grannum classified the variable appear-
ance ofthe placentathroughoutpregnancy
and noted four grades from immature to
mature.

Chamberlain et al. further assessed the
amniotic fluid volume relationship to
perinatal outcome.

Inacontrolled study, Neilson etal. detected
94% of growth retarded fetuses by ultra-
sonic examination.

Phelan et al. reported higher Caesarean
section rates for fetal distress, meconium
stained fluid and depressed 5-minute Apgar
scores in patients with decreased amniotic
fluid volume.

Hobbins et al. introduced percutaneous
umbilical blood sampling under direct ul-
trasound guidance to obtain fetal blood
sampling for rapid karyotyping, and the
technique was further used by Daffos et al.
in France and Nicolaides and colleagues in
England in 1986.

The safety of ultrasound was reviewed by a
Royal College of Obstetricians and
Gynaecologists working party.

The British Institute ofRadiology reviewed
the safety of ultrasound (Wells, 1987).
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Blood flow and Doppler studies

1774

1842

1843

1934

1951

1954

1957

1960

1964

1967

1970

1974

1976

Sabatierdescribed the theory ofthe prefer-
ential distribution of oxygenated blood
from the placenta to the left side of the
heart.

Doppler firstreported that as an observer
approaches a stationary source oflight the
emitted frequency appears to increase. This
was later called the Doppler shift.

Buys Ballotdescribed aDopplershifteffect
with sound waves.

Barcroft, Flexnerand McClurkin described
the fetal circulatory pathway by carrying
out radiographic studies on the fetal goat.

Greenfield etal. first reported attempts to
quantify human fetal umbilical blood flow
on an exteriorized 15-week fetus.

Lind and Wegelius described the arterial
and venous blood trajectory in the human
fetus using cardiographic techniques.

Satomura described his investigation of
the human circulation with Doppler.

Assali etal. carried out flow measurements
on 12 fetuses.

Stembera etal. carried out haemodilution
techniques to determine blood flow di-
rectly after birth in term neonates.

Brosens and et al. found that in normal
pregnancy the trophoblastinvades the pla-
cental bed and migrates the entire length
ofthe spiral arteries by about the 20th post-
menstrual week.

Baker noted that if the pulse repetition
frequency is less than half the Doppler
shifted frequency an artefact known as
‘aliasing’ occurs.

McDonald described the distribution of
velocities of fluid flowing in a long straight
smooth-sided, non-branching tube.

Porcelotintroduced the ‘resistance index’.

Gosling and King used the ‘pulsatility in-
dex’ to characterize qualitative flow.

Coghlan and Taylor developed the real
time spectrum analyser to quantify Doppler
frequencies and present them visually in
real time.
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1979

1980

1981

1983

1984

116

Brosens et al. found failure of invasion by
the trophoblast to the myometrial portion
of the spiral artery, in placental bed biop-
siesobtained from patientswith pregnancy
induced hypertension.

Fitzgerald and Drumm first reported the
non-invasive investigation of the fetal cir-
culation by Doppler ultrasound.

Kaufman etal. found that the tertiary stem
villi are seen in increasing numbers from
about the 30th week of gestation.

Stuartetal. devised the A/B ratio, the peak
systolic frequency to end diastolic fre-
quency.

Eik-Nes et al. introduced the linear array
duplex system with ultrasound and pulsed
Doppler.

W ladimiroff and McGhie calculated fetal
leftventricularvolumes from a study of two
dimensional measurements of real time
ultrasonic images of the left ventricle.

Jouppila etal. found umbilical vein veloci-
ties to be unrecordable in a significant
numberofgrowth-retarded fetusesin their
study.

Rodeck etal. investigated the relationships
of fetal blood flow after intravascular fetal
transfusion.

Gill etal. reported areduction in umbilical
venous flow in six out of ten fetuses with
intrauterine growth retardation.

Campbell et al. described the ‘“frequency
index profile’.

Griffin et al. calculated measurement of
angles of insonation.

Campbell et al. first reported the use of
flow velocity waveforms from the utero-
placental circulation in complicated
pregnancies.

Joupilla and Kirkinen demonstrated a
significant negative correlation between
umbilical vein blood flow and the cord
haemoglobin level.

Reuwer studied agroup of 20 pregnancies
with severe intrauterine growth retarda-
tion and found thatabsence offrequencies
in end diastole were associated with those

1985

1986

1987

1988

fetusesmostatriskofintrauterine death or
severe fetal asphyxia (1984a).

Schulman etal. reported intrauterine death
occurring after normal Doppler results in
non-compromised fetuses.

Erskine and Ritchie reported intrauterine
death followingabnormal Doppler results.

Giles et al. reported on umbilical artery
waveforms in twin pregnancies (1985).

Trudinger etal. reported abnormal utero-
placental flow velocity waveforms in small-
for-dates infants (1985a,b).

Teague etal. further developed the duplex
scanner system.

Trudinger et al. reported that abnormal
Doppler results identified fetal compro-
mise more effectively when compared to
cardiotocography. They also found that
abnormal waveform patterns preceded
abnormal fetal heart traces.

Rochelson etal. reported that lack of end
diastolic flow was a sign of fetal compro-
mise and that there was an increased inci-
dence of abnormal antenatal
cardiotocographs when Doppler studies
were abnormal (1987a,b).

Raymond and Whitfield, in their review of
systolic time intervals of the fetal cardiac
cycle, noted that with improvement in
technology the pre-ejection period or the
ventricular ejection time may prove to be
of value in the detection of fetal
compromise, particularly in the patient
with accurate dates.

Kurjak et al. introduced colour flow map-
ping to fetal cardiology.

Nicolaides et al. found a very high inci-
dence of acidosis and hypoxia as deter-
mined at cordocentesis, in pregnancies
complicated by absent end diastolic flow.

Gudmundsson and Marsal reported an in-
crease in the incidence of operative deliv-
ery for fetal distress in Doppler abnormal
patients.

Beattie etal. in a large prospective double-
blind study 0f2097 pregnancies suggested
that umbilical artery flow velocity wave-
forms was not a useful screening testin a
low-risk population.



Dempster et. aZreported on increased inci-
dence of fetal distress in labour, in a
Doppler abnormal group.

Biochemical methods

1927

1930

1931

1955

1961

1962

1968

1969

1972

Aschheim and Zondek discovered a pro-
tein hormone secreted by the placenta
which was subsequently named chorionic
gonadotrophin.

Guy Marrian isolated oestriol from preg-
nancy urine.

Kober developed a colour reaction test for
oestrogens.

Brown described the method of isolating
24-hour urinary oestrogen.

Ito and Higashi discovered a second pla-
cental protein which provoked lactation in
laboratory animals. The substance was ulti-
mately named human placental lactogen.

Josimovich and MacLaren showed that the
placental lactogen protein had features in
common with pituitary growth hormone.

Beischer etal. published normal ranges of
urinary oestriol levels in pregnancy.

Klopper noted that there were wide nor-
mal limits of variation for urinary oestro-
gen excretion in pregnancy.

Sadovski etal. and others used heat stable
alkaline phosphatase measurements as a
measure of placental function.

Klopper found that the trend of serial
estimations ofurinary oestrogenswas more
meaningful than absolute values.

Saxena et al. observed that levels of mater-
nal serum human placental lactogen
showed close correlation with both fetal
and placental weight.

Spellacy reviewed the work carried out on
human placental lactogen, in the past dec-
ade.

Barnard and Logan emphasized thatstatis-
tical significance isnot the same as clinical
significance, as noted for instance with
urinary oestriols.

Letchworth and Chard reported on hu-
man placental lactogen levels in patients

1973

1976

1980

1984
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with pre-eclampsia and showed that hu-
man placental lactogen estimation had a
prognostic ability as regards fetal well-
being (1972b).

Beischer and Brown reviewed the then
currentstatus ofoestrogen assaysin obstet-
ricsand gynaecology and commented that
‘fetal mortality and morbidity were found
to have a significant correlation with low
oestriol excretion’.

Mathur etal. demonstrated a highly signifi-
cant correlation with urinary and plasma
oestriols.

Low levels of human placental lactogen
were reported prior to death by Ward etal

Spellacy designated a fetal danger zone
where few normal human placental lac-
togen levels occurred.

Spellacy found that human placental lac-
togen was synthesized and stored in the
syncytiotrophoblast cells of the placenta.

Goebelsmanwrote thatdaily oestriol assays
were mandatory for fetal surveillance in
(diabetic) pregnancies.

Geoffrey Chamberlain observed that oes-
trogen assays for fetal monitoring had
been abandoned at his hospital without
any consequentrise in perinatal mortality.

Uterine activity and labour

1759 The existence of a uterine labour force was

1872

1896

1927

1948

1950

noted by Laurence Sterne in Tristram
Shandy, Book 11 (Reynolds etal.,1954).

Schatz recorded intrauterine pressures in
labour with water-filled balloons.

Schaeffer devised an external toco-

dynamometer.

Bourne and Burn first suggested that the
uterine activityrequired in labour to expel
the fetus is best represented by the pres-
sure exerted by contractions and their
duration.

Reynolds et al. described a multi-channel
tocodynamometer.

Caldeyro-Barcia et al. reported using a
transabdominal open-ended internal cath-
eter and seven-channel recorder to meas-
ure the external pressure from various ar-
eas over the uterus.
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1952

1954

1955

1959

1960

1963

1964

1965

1966

1967

1968

1969

1971

Williams and Stallworthy described their
use of intrauterine pressure cathethers.

Friedman described his graphic labour
record, consisting of a cervicograph with
added clinical comments.

Caldeyro-Barcia et al. introduced the
‘Montevideo’ unit which was a manual
method of quantifying uterine activity.

Rosa and Ghilain used simple graphic la-
bour records.

Lish etal. showed that P-sympathomimetic
agents are effective in reducing uterine
activity.

Hon provided the basic terms to describe
fetal heartrate patterns in labour (1963a).

Bishop quantified cervical ripeness by as-
sessing the cervical dilatation,
effacement,consistency, position of the
cervix in the pelvis and station of the pre-
senting part. A score was allocated to each
of the five parameters.

Rodesch et al. in Brussels changed from
using “fingers’ of dilatation to one, two,
and five francs, along a linear centimetre
scale.

Caldeyro-Barcia et al. explored the rela-
tionship between uterine activity and fetal
heart rate pattern (1966a,b).

Friedman reported his detailed study of
over 10 000 labours, and found that labour
could be divided into latent and active
phases.

Hon and Quilligan detailed their descrip-
tive analysis of fetal heart rate patterns.

Caldeyro-Barcia et al. related pH to fetal
heart rate patterns.

Hon published an atlas of fetal heart rate
patterns.

Caledyro-Barcia etal. noted the lag time to
recovery with late decelerations was in
excess of 18 seconds.

Hammacher classified fetal heart rate re-
cordings.

Shelley and Tipton correlated dip area in
the hours prior to delivery with Apgar
scores.

1972

1973

1975

1978

1984

Beard et al. obtained false patterns when
maternal tachycardia was present
(1971a,b).

Philpott introduced graphic labour
records. Philpott in Salisbury Rhodesia,
devised the composite labour record on
which details of progress, fetal condition
and maternal condition could be anno-
tated on a single page againsta time scale.

Hon and Paul developed a concept of
uterine acitivy units. Thiswas later replaced
by the uterine activity integral.

Tuteraand Newman noted hazards due to
the use of intrauterine cathethers.

Steeretal. introduced the transducer-tipped
catheter for estimation of intrauterine
pressure.

Steer et al. found that the uterine activity
integral bears a closer correlation to the
rate of cervical dilatation than either the
frequency or amplitude of uterine con-
traction.

Meconium

1858

1918

1956

1957

1959

1968

1973

Schwartz stated that meconium in the lig-
uor was proof ofa reduction in placental
activity.

Reed suggested that anoxia caused the
anal sphincter to relax, and meconium to
be passed in utero.

Eastman postulated that anoxia weakens
the tone of the anal sphincter.

Desmond etal. found meconium staining
was more common when the fetus was
mature or if anoxia was present.

Walker reported that fetuses with meco-
nium passage had lower umbilical vein
oxygen saturation than did normal term
fetuses.

Saling speculated that fetal hypoxia stimu-
lated vasoconstriction of the gut with
hyperperistalsis and subsequentpassage of
meconium.

The reported perinatal mortality rate with
meconium passage alone ranged from
1to 13.5% (Mandelbaum).



1975

1976

1978

1979

1980

1985

Miller et al. reported that Apgar scores
were significantly lower in infants with
meconium passage compared to a non-
meconium group.

Carson et al. quoted mortality rates for
infants with meconium aspiration as 20
dmes the expected rate for term size in-
fants. Routine intrapartum pharyngeal
suctioning ofinfants with meconium stain-
ing significantlyreduces the incidence and
severity of meconium aspiration.

Green and Paul reported a meconium in-
cidence 0f4.6% at 28 weeks, and 8% at 38
weeks, in patients undergoing amniocen-
tesis.

Meis et al. noted that thick meconium,
whichwas presentin 25.2% ofhis cases, was
associated with an increased risk of fetal
acidosis and perinatal morbidity and
mortality.

Knox et al. reported that postdate preg-
nancies have a very high incidence of
meconium passage.

Starks reported a significantly higher rate
offetal heartrate abnormalities with meco-
nium staining.

MacDonald et al. found the perinatal
mortality rate in infants with thick or
moderately thick meconium, or where
there was oligohydramnios, was 11.4 per
1000 compared to 2.1 per 1000 in those
where there was clear amniotic fluid or
only light meconium staining of an
adequate volume of fluid.

Mitchell et al. found that meconium aspi-
ration syndrome was more common if the
infant was asphyxiated at any stage.

Acid-base

1912

1915

1916

Hasselbalch and Lundsgaard found that
jhoc2values in the blood of women in late
pregnancy were lower than normal.

Hasselbalch and Gammeltoft discovered
that the low pco2values were shown to be
associated with maternal metabolic aci-
dosis.

Ylppo pioneered the investigation of fetal
acid-base balance and recorded that by
adult standards the cord blood of the fetus
was acidotic.

1928

1929

1931

1932

1956

1958

1959
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Blair Bell etal. published the firstreporton
umbilical arterial and venous lactate con-
centrations at birth.

Oard and Peters showed that maternal
metabolic acidosis consisted ofareduction
ofabout 5% of total base in the serum of
women in late pregnancy.

Eastman and McLane measured blood gas
and acid-base components in cord blood.
They discovered that asphyxiated babies
had significantly higher lactate concentra-
tions at delivery when compared with
healthy ones.

Eastman demonstrated a marked fall in
cord pH in infants suffering from asphyxia
neonatorum.

Clarke devised an electrode to measure po2
transcutaneously.

James etal. demonstrated that the degree
ofcord blood acidosis correlated well with
the extent of neonatal depression.

James etal. first related abnormal pH, po2
and buffer base values to low Apgar scores
and revealed that these parameters were
better indices of neonatal condition than
oxygen saturation.

Vedra and later workers developed the
concept of maternal infusion of the fetus
with products of maternal metabolism,
thereby causing fetal acidosis.

1961/64 Saling introduced fetal blood sampling

1965

1966

1967

and acid-base determination of the fetus
in labour (1964a,b).

Quilligan et al. showed that both tachycar-
dia and bradycardia are associated with
fetal acidosis.

Huntingford, and later Morris and Beard
(1965) further described techniques of
fetal scalp blood sampling.

Vector cardiography was studied by Larks
showing a shift to the left of electrical axis
of fetal heart with fetal acidosis.

Beard et al. recorded fetal haemorrhage
following scalp blood sampling.

Kubli et al. showed that the pH was the
easiest parameter to measure as well as
being the one with the lowest methodo-
logical error, when compared to other
biochemical parameters.
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1968

1969

1970

1971

1972

1976

1977

1978

1979

1980

120

Wood et al. indicated that abnormal fetal
heart rates normally precede pH changes.

Beard etal. showed that 92% ofbabies have
an Apgar score greater than 7, when the
pH at the time of delivery is in excess of
7.25.

Saling found the average pH ofthe normal
fetus throughout labour averages about
7.3.

Beard showed that evaluation of scalp pH
allowed a more accurate diagnosis of fetal
distress.

Kirschbaum and DeHaven reviewed the
extensive studies which had been carried
outto date on acid-base status ofthe fetus.

Wood etal. found that the severity of fetal
acidosis and the Apgar score were posi-
tively correlated.

Symonds related fetal ECG changes to fetal
biochemistry.

Lumley, McKinnonand Wood determined
the range ofacid-base balance, in areview
of the published work of 14 authors.

Beard etal. found the fetal scalp pH to be
amore reliable indicator of hypoxia than
the fetal heart pattern (1971a).

Hullwrote on perinatal coagulopathy com-
plicating fetal blood sampling.

Stamm etal. reported on the possibility of
recording condnuous tissue pH measure-
ment in neonates.

Haverkamp etal. in their study atthe Denver
General Hospital showed an increase in
Caesarean sections for fetal distress, when
condnuous fetal heartmonitoring without
scalp pH estimation, was carried out.

Huch etal. introduced continuous transcu-
taneous po2 measurements of the fetus
during labour.

Henner etal. applied apH electrode to the
fetus in labour.

Weberand Hahn-Pederson found that the
normal values for tissue pH obtained dur-
ing continuous monitoring, were similar
to those taken at intermittent sampling.

Smyth and Soutterreported thatpH lactate
was the only useful biochemical measure
of fetal asphyxia.

1986 Nicolaidesetal. obtained ultrasound guided
sampling of umbilical cord and placental
blood to assess fetal acid-base status.

Outcome

1953 Virginia Apgarfirstproposed her neonatal

1965

1967

1970

1976

1977

1978

1979

assessment score.

Honzik et al. examined infants with poor
Apgar scores at 1year of age. Apgar scores
did not correlate well with the outcome, in
individual cases.

Richards and Roberts reviewed the ‘atrisk’
registers, and demonstrated that no
sequelae of hypoxia at birth, other than
death could be demonstrated.

Windle showed that hypoxia caused cen-
tral nervous system damage in monkeys.
The type oflesions howeverwere not those
associated with spasticity.

Sarnatand Sarnatprovided a classification
of hypoxic ischaemic encephalopathy
(HIE) - mild, moderate, and severe, ac-
cording to clinical behaviour.

Beard reviewed the work of Tutera and
Newman in 1975 and ofother investigators
and concluded thatcontinuous fetal heart
rate monitoring appeared to have afavour-
able effect on perinatal outcome.

Neutra et al. used concurrent non-
randomized controls in a large study of
electronic fetal monitoring versus inter-
mittent auscultation. Electronic fetal
monitoring appeared to be ofno benefitto
the majority of low-riskwomen but possibly
of substantial benefit in the small number
ofwomen at high risk.

Chalmersreviewed the workofHavercamp
etal. (1976); Renou etal. (1976); Kelso et
al. (1978) and Havercamp et al. (1979).
Based on the above studies he stated that
there was no evidence to support
suggestions that intermittent auscultation
should be replaced by continuous
electronic monitoring in cases atlower risk
of adverse perinatal outcome. Chalmers
found that intensive fetal heart rate
monitoring alone resulted in an increase
in Caesarean sections.



1981

1982

1985

1986

1987

Lower rates of intrapartum stillbirth,
neonatal death and depressed Apgar scores
were associated with electronic fetal
monitoring as reported by the National
Institutes of Health. The studies used
historical controls.

The National Institutes of Health Consen-
sus Document (USA) states that periodic
auscultation of the fetal heart rate is an
acceptable method of assessment of fetal
condition for women at low risk of intra-
partum fetal distress.

Nelson and Ellenberg found thatthe Apgar
score was a poor predictor of eventual
outcome for the fetus.

Dennis and Chalmers found that
intractable neonatal seizures following
birth asphyxiaare the more severe examples
ofhypoxic ischaemic encephalopathy and
are closely associated with long-term
neurological handicap. They found that
approximately 25% ofinfantswith seizures
in the first48 hours oflife die, 25% sXirvive
withmoderate or severe handicap and 10%
survivewith mild handicap. The remaining
40% are normal.

Grantand Chalmers reviewed three meth-
ods ofcomparing electronic fetal monitor-
ing to intermittent auscultation - histori-
cal controls, concurrent non-randomized
controls, and randomized controls.

MacDonald et al. reported on the Dublin
randomized controlled trial of intrapar-
tum fetal heart rate monitoring of over
12 000 women. This trial showed that the
benefit of electronic fetal monitoring was
in prevention ofseizuresin neonates. How-
ever at 1and 4 years the number of cases
with severe neurological damage amongst
babies who survived seizures was similar in
both the study and control groups.

Nelson and Ellenberg reported that hy-
poxic events in labour contribute perhaps
less than 10% to the total population of
neurologically damaged infants. They
stated that they did not know what caused
most cases of cerebral palsy.

MacDonald and Grantnoted that six tiials
showed electronic fetal monitoring was
followed by a dramatic increase in the
Caesarean section rate unless used in con-
junction with fetal scalp blood sampling.

FETAL MONITORING
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Labour and delivery

Positions of the child inside the uterus, the development of the obstetric forceps, the vacuum

extractor, ergot and oxytocics

The vastmajority ofbabies are born with the head
emerging first, with the back of the head facing
the front of the mother, and with the shoulders,
the rest of the body and the afterbirth following.
Labour is divided into stages, the first being the
opening up of the neck of the womb, the second
being the actual emergence of the baby, and the
third being the delivery of the placenta, which
because itnormally comes after the baby, is called
the afterbirth.

When the position of the baby’s head in the
pelvisisunusual (Figure 1), so that the back ofthe
head faces the side ofthe mother or is towards the
mother’s back, there may be delay in the firstand
in the second stages of labour. Until the discovery
of oxytocics there was little that could be done to
hasten the first stage oflabour, although through-
out history well-meaning people had tried. When
the delay was in the second stage of labour, origi-
nally filets, crotchets and other devices to pull the
baby’s head out were tried, but the greatest ad-
vance was the invention of the obstetric forceps,
and then later the increasing safety of the Caesar-
ean operation.

When itwas realized that the fetus was lying in
the uterus in an abnormal position it was known
that iflabour started with the position persisting,
delivery might be impossible. This was particu-
larly so ifan arm should come down through the
vagina first. Attempts were therefore made to
turn the baby into a more favourable position,
and from the time of Soranus (AD 98-138; qg.v. in
Biographies) chapters had been written in books
explaining how to turn the baby. Attempts were
made to turn it from outside the womb through
the abdomen, and from inside the womb. It was
realized by Soranus (1955) and after the Dark
Ages by Ambroise Pare (1655) that itwas easier, if
turning the baby from inside the womb to reach
for one or both feet and turn it round to deliver
with feet firstrather than to try to turn the head so
that this would emerge first.

At some other places in the book internal
podalic version, which is the operation of bring-

Figure 1 Positions of the fetus after Moschion Muscio
circa 500 aa. Drawn after Soranus of Ephesus (98-138
AD). This M.S. is considered to be of about 900 AD

ing the feet down, is discussed; but this chapter
will be concentrating on the development of the
obstetric forceps, the ventouse and oxytocics.

THE DEVELOPMENT OF THE OBSTETRIC
FORCEPS AND OF THE VACUUM
EXTRACTOR

The secretofasuccessful delivery ofa baby through
the mother’spelvis and vagina lies in the ability of
the forces, these being the contractions of the
mother’s uterine muscles and of her abdominal
wall muscles when she is pushing in the second
stage of labour, to overcome the resistance of the
bony pelvis and sometimes of the muscular part
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of the pelvis. The bony pelvis may be resistant
because of its small size. This was especially so in
the days of malnutrition with attendant rickets -
common in the United Kingdom until the 1940s.
The two main ways of overcoming the resistance
of the pelvis due to disproportion of the baby’s
size and the diameters through which it has to
pass are the forceps or ventouse applied to the
baby’shead to pull it through the birth canal, and
Caesarean section to deliver it through an inci-
sion in the abdomen.

The reasons for choosing forceps to effect
delivery may lie in the size of the baby, in the
weakness of the forces or misdirection by the
mother of her expulsive efforts, or in the position
of the baby’s head so that the smallest possible
diameter isnot available to go through the moth-
er’s pelvis. Other reasons are rigidity of the soft
tissues of the mother’s pelvis or tiredness of the
mother, or the baby suffering distress. Forceps
are instruments curved so as to fit round the
baby’s head and not compress it too much. Most
forceps, after the original ones, had a second
curve, the so-called pelvic curve, to enable the
baby’s head to be pulled through the mother’s
pelvis, which is itself curved (Figure 2).

The county of Essex plays a very important
partin the history of the invention of the forceps,
in particular because the Chamberlen family lived
there. AMrEdmund Chapman, of South Halsted
in Essex, wrote a book in 1733 describing the

Figure2 AFrench illustration (late nineteenth century)
of a forceps delivery with the mother in the left lateral
position (‘the English position”)
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forceps, but he may have obtained the idea of
them from a publication by a Mr William Giffard,
a surgeon and man-midwife of London, whose
writings were published by a Mr Edward Hody in
1734. Chapman’sforceps were made ofsoftmetal
and easily became distorted and so were apt to
slip off the baby’s head.

It seems that Mr Drinkwater, a surgeon and
man-midwife of Brentford, had a pair of forceps
which after his death passed to a Dr RobertWallace
Johnson, one of Hunter’s pupils, who mentioned
it in his book on midwifery published in 1769.
There is also the work of a local obstetrician
Benjamin Pugh, of Chelmsford in Essex, who
published a book in 1754 in London entitled A
Treaty of Midwifery Chiefly with Regard to the Opera-
tion. With several improvements ofthat art, to which is
added: some cases and descriptions with place ofseveral
new instruments both in midwifery and surgery.

Before forceps were invented, ingenuity was
applied to find methods of extraction of the fetus
when itwas stuck in the pelvis, or above the pelvis.
Amand designed a net or filetand this was placed
over the head of the fetus (Witkowski, 1906).
There were small loops for the fingers of the
operator to be inserted and a thread to close the
neck of the net around the baby’s head when it
had been applied. Thereafter traction was ex-
erted on four stud tapes buried into the net. This
was an adaptation of Smellie’s filet shown in one
of his tables, which was merely a string to be tied
around the baby’s head. The Japanese also
invented different kinds offilets. Poulletinvented
a similar kind of apparatus with a rather more
robust construction to be placed around the fetal
head with thicker tapes for traction.

Forceps - derivation of the word

The word ‘“forceps’ probably derived from the
words formus which means ‘hot’ and caperewhich
means ‘to seize’; therefore forceps were instru-
ments with which to seize hot things. They are
something like fire tongs used to rearrange the
coals on an open coal fire. There is an Egyptian
carving which illustrates an instrument similar to
obstetric forceps; but this was probably designed
to hold sacrifices. Virgil described Cyclops
handling hot iron with forceps while working at
their forges on Mount Etna. Ovid also mentioned
the instrument. So the name of the obstetric
instrument may well have derived from the instru-
ment used for handling hot iron or coal. The
Ayurveda (science of life) written in India about



1500 vc clearly described some obstetric instru-
ments, but no definite forceps. The earliest in-
struments, hooks and knives, were clearly used to
deliver only dead children, to be used only when
the labour was completely obstructed, the infant
had perished and there was no hope of deliver-
ing it.

It appears that an instrument called a ‘womb-
pin’ was used in Tibet. It was described in the
German publication on Tibetan Medicine by
Heinreich Laufer in Leipzig in 1900 and by a
Russian, A. Pozdeniev, in St Petersburg in 1908.
Destructive instruments seem to have been known
for a very long time and appear in Sanskrit texts.
The Sushruta Sanhita is one such old text. Our
knowledge ofthese old instruments is scanty; even
Das, who made a profound study of obstetrical
instruments (Das, 1929), could not describe them.
Hippocrates seemed to possess an instrument to
compress a dead child, and Soranus had 7 instru-
ments for breaking up dead children before deliv-
ering them with hooks (Soranus, 1955). Aetius
(9.v.) employed two hooks to grasp a dead child’s
head from the opposite sides. Albucasis (g.v.) (ad
936-1013) described a variety of obstetrical in-
struments, but none of them were true forceps.

Ambroise Pare described crotchets, kinds of
forks with long pointed teeth bent back in the
middle to grasp the dead child (Pare, 1655). The
first mention of forceps that could possibly have
been used on a live child was by Jacques Jacob
Rueffof Zurich in 1554, but we have no record of
the dimensions of his instrument nor what they
really looked like, although they do seem to have
been some sort of grasping instrument, more like
long thin spoons with long handles held together
atthe hinge by some kind ofa screw. RuefFs name
is also associated with the speculum but he never
claimed he was the inventor ofit, although he did
publish a drawing, apparently of a speculum, in
1554. It seems according to Das that ‘Rueffcom-
pletely amended Rosslin’s chapter on the extrac-
tion of the retained fetus but Rosslin did not
mention his speculum in his Roszgarten which was
published in 1515.

Mauriceau (g.v.) invented a perforator and
another instrument to extract a dead baby after
having made a hole in its head so that the brain
could come out and the bones collapse.

In his book on the Chamberlens and the mid-
wifery forceps, subtitled Memorials ofthe Family and
an Essay on the Invention of the Instrument, J-H.
Aveling in 1882 stated ‘it is beyond doubt a fact
that Arabian surgeons used forceps to deliver the
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fetal head in difficult labours. Avicenna mentions
them, and Albucasis gives drawings of barbarous
instruments which were intended to be used as
cranioclasts’ (Das, 1929; p. 19). Aveling also men-
tions Rueff only to dismiss him entirely as the
inventor of midwifery forceps and says ‘in 1554 he
published a book on midwifery, which bears no
evidence of his being an obstetrician of excep-
tional talent’! He also compares it adversely to
Rhodion’s book and he deplores the fact that it
was translated into English under the title of The
Expert Midwife because it would have been much
better if midwives had remained ignorant!

Das, on page 49 ofhis book, wrote ‘a struggle
was now about to begin, however, between them
(the midwives who read Rueffs book) and the
members of our profession as to whether the
midwife or the doctor should be paramount in
the delivery room, in which the gradually extend-
ing power of the printing press gave the men who
wrote and read the works on science and art an
advantage over the women’. He does mention the
work of Louise Bourgeois (g.v.), Marguerite de
Tertre, the ChiefMidwife ofthe Hotel Dieu,Justine
Sigmundin of Germany, and MrsJane Sharp and
Mrs Nihell of England.

It was the development of the forceps which
gave men an edge over the midwives.Jean Palfyn
of the City of Ghent demonstrated a rudimentary
pair offorceps in 1720, but the Chamberlens had
already been using forceps for four generations
by that time. As so often happens, Palfyn’s claim
to be an inventor of an instrument was disputed
by Gilles le Doux who designed two blades with
handles which he held together by thread. A full
account of Palfyn’s demonstrations is given by
Das (1929) but no publication by Palfyn is now
available.

Thomas More Madden (1875) wrote that he
had devoted a great deal of attention to the ques-
tion (of whether the Chamberlens had invented
the forceps) and came to the conclusion that they
had not, but that they were already being used
1800 years earlier as, claimed Madden, they had
been discovered in the excavations at Pompeii,
and he said that Avicenna had written about for-
ceps in the tenth century and Albucasis (q.v.) in
the eleventh century.

It appears, according to Rueff, that Avicenna’s
forceps like those ofJacobus (Jacques) Rueffhad
a cardinal fault in that the blades were united by
a fixed point, and had to be introduced articu-
lated into the vagina which must have been ex-
tremely difficult. It was only after they had been
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introduced that they were opened to try to catch
the baby’s head (Das, 1929; p.18 Figure 16).

There does seem to have been a time when
forceps of a rather primitive type were made and
then there was a big hiatus until the Chamberlens
came up with the forceps which could be intro-
duced one blade at a time: that was their great
invention. Many of the obstetricians mentioned
in this history (seeBiographies) invented or modi-
fied forceps. Mauriceau did, as did Mesnard and
Palfyn with his ‘mains de fer’ and probably Gilles
le Doux; although his may have been copied from
Palfyn. It is possible that some confusion arises
from the invention of cranioclasts which are very
much like forceps, but designed to crush the
baby’s head and not to bring it out undamaged.

A reviewer of Aveling’s book claimed that
Avicenna, Albucasis and evenJacob Rueffall de-
signed craniotomy forceps that resembled, but
were not nearly up to the standard of
Chamberlen’sforceps (Anon., 1883). Das’s book
has the great meritofgiving almost 200 references
to articles and books on the history of the forceps
before the Chamberlens.

Itwould have been strange if the Chamberlen
family had been able to keep their secret water-
tight for 100 years or more. There was some
acrimony between Mauriceau and Chamberlen;
and Mauriceau without good evidence pointed
out that the women of England were the easiest to
deliver, easier than the women of France, when
they had a narrow pelvis. It was claimed that the
Chamberlens’ forceps was designed to meet that
need. Mauriceau according to Das, wrote that
Chamberlen was asked by Mauriceau to deliver a
baby through an impossibly deformed contracted
pelvis and failed, ‘Moy’, declares Mauriceau, with
all that Frenchman'’s untranslatable vanity, ‘qu’il
disoit assuroit etre le plus habile homme de ma
profession qui fort a Paris’, which loosely trans-
lated is ‘I who is claimed to be the most clever in
my profession in Paris’ was told by Chamberlen
that he was surprised he could not deliver a baby.
Not only was his vanity exposed, but the crude
chauvinism of his time. There seems no doubt
that nationalistic pride played a large role in the
discussions and especially in the issues between
Mauriceau and the Chamberlens.

The country where the production of forceps
flourished most after 1693, when Chamberlen
may have divulged the secret to Roger Roonhuysen
was Holland. The Roonhuysen family kept the
forceps as a monopoly in Amsterdam for 60 years
between 1693 and 1753; but there were assistants
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and associates who knew about the secret and
they formed themselves into a sort of company -
The Medico-Pharmaceutical College of
Amsterdam - and maintained the monopoly by
having the sole right to licence physicians to prac-
tise in Holland. Those given the licence had to
buy the secret. Inevitably the secret leaked out by
a mixture of cunning and, to put none to fine a
word on it, thievery. Van de Smorren a student of
Roonhuysen, saw Roonhuysen, who had been
called urgendy to see the Burgermaister, put the
instrument into a bag. He opened the bag and
saw the design of the forceps. Armed with this
design, which he copied, he met another
obstetrician, Rathlau, who had been unable to
obtain a licence to practise because he refused to
pay for the secret, and Rathlau must have made
some form of forceps from it. Of course those
who had paid to be in the know, claimed that
Rathlau’s forceps were useless. Eventually the
whole thing came out in Holland because one of
Roonhuysen’s pupils Jean de Bruin gave his
daughter Gertrude the secret and she
communicated it to her husband Thomas de
Heide. This couple sold iton. There was obviously
money - big money - in the discovery.

Benjamin Pugh was one of the first inventors
of the forceps with a pelvic curve in 1754. He
wrote a treatise on midwifery illustrated with plates.
He really seems to have copied from the Levretor
the Smellie forceps. Anyhow, he describes the
forceps quite ingeniously by giving the maximum
measurements of the curve as the distance away
from a string held tightfrom the beginning of the
curve to the other end of it. ‘Thus the distance
from the middle of the curve ought to be 1 inch
and a halffrom the string.” He also gives measure-
ments of the upper edge of the curve. His forceps
were fenestrated. Benjamin Pugh, although he
spent most of his professional life in Chelmsford,
was born in Bishops Castle in Shropshire where
he inherited an estate from his mother, who was
the daughter of Walter Woolaston. In Chelms-
ford in 1738 he married Amy Evans a widow, who
was the daughter of Sherman Wall, an apothecary
in Chelmsford. When Wall died the Pugh’sinher-
ited Wall's house and built a new one on the site.
For a time the Essex Independent was published
from that house. In 1747 Pugh became apoth-
ecary ‘to the poor of the Chelmsford district and
up to 2 miles distant’. Pugh’s house became known
as the Mansion House, though there is nothing
very striking about it either in shape or size, and it
would now be called a ‘town house’.



The Chamberlen forceps really were astound-
ingly cleverly designed, with a beautiful curve
(the cephalic curve) to fitround the baby’s head.
They were however, missing the all important
pelvic curve. But before we get to that, itisimpor-
tant to mention another feature of the forceps
which could cause trouble,and this was the screw.
The screw designed by the Chamberlens was a
fixed one. One day Edmund Chapman the man-
midwife from South Halstead in Essex lost the
screw in the patient’s sheets and was constrained
to invent some other way of locking the forceps
together and so he designed the Chapman’s lock
which later became known as the English lock. He
did notjoin the parts together; and quite honestly
recounted that having lost the screw he had to
find some other way to use the instrument which
‘did its office much better without the screw or
without the two parts being fixed’. With the inven-
tion of the English lock the shanks which con-
nected the blades to the handles on each side
could be slotted one into the other. This was a
great advance.

In France Palfyn had designed two large spoons
that were neither screwed together nor locked
together, but tied together by strips of napkins,
and later by a mobile hook (Figure 3). The lock-
ing forceps had the advantage that the shanks
crossed over one another and allowed much
stronger traction (without the risk of the blades
slipping off), than forceps such as Palfyn’s that
did not cross over.

The development ofa pelvic curve in order to
allow the forceps which had been applied to the
baby’s head to follow the axis of the pelvis, fol-

Figure 3 Palfyn’s forceps. (‘Hands of iron’ 1721)
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lowed on the first description of this invention, by
Hendrik van Deventer (g.v.), the famous Dutch
obstetrician, in 1701. His book was published in
Latin by Dyckuisen. There was an English transla-
tion published in 1716 (Deventer, 1716).

Levret, the famous French obstetrician, took
up Deventer’sidea. Levretdescribed hisinvention
to the Academie de Sciences on the 7 January
1747 and again in 1761 he gave a description of
the various planes of the pelvis. He got it slightly
wrong as did so many other people, thinking that
the inlet of the pelvis was virtually horizontal
(which itisnot in the standing woman) and that
there was an angle of about 35 degrees from the
top of the pubic symphysis to the middle of the
lower edge of the last lumbar vertebra (actually
about 55 degrees from the horizontal) and that
there is a line parallel with it from the tip of the
coccyx and extending to the lower part of the
vulva. Levret was the first to show that the fetal
head had to go down the pelvis through a curve
and he illustrated such a pelvis in his book which
showed the curve. There were plenty of mistakes;
and in fact the legend that he wrote under his
illustration does not correspond with the features
demonstrated in the illustration. Levret’sconfused
drawing and descriptions were corrected much
later bya German gynaecologist Carl Gustav Carus
(1789-1869) (Carus, 1820). Long before Carus’s
accurate description Levret, and soon after him
Smellie, both designed forceps with a pelvic curve,
probably at about the same time. Itis known that
Smellie was in Paris to learn from Gregoire in
1739 having travelled there for a short time. He
had arrived in London from Scotland only in
1738. Not only did Smellie design, or co-design,
the pelvic curve (Figure 4), but he also almost
certainly modified or redesigned the English lock
that allowed the shanks of the forceps to fit into
one another and to stay articulated without the
need for a screw. He also designed a straight
forceps, and a double-curved crotchet with scis-
sors. The crotchetwas for use only when the fetus
had already died; and his double-curved crotchet,
like his forceps, had the English lock incorpo-
rated in them.

Smellie designed his forceps after he had read
adescription ofEdmund Chapman’sforceps. This
description was published without illustrations in
1733; and after Giffard had published his illus-
trated Midwifery in 1734. But Chapman had al-
ready made forceps for several years before 1733,
probably about a dozen years after the secret of
the Chamberlen forceps had leaked out.
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Figure 4 Smellie’s forceps {see text). Note the blades
have strips of durable leather wound round them

It is very difficult now to know exacdy the
priorities in the various inventions and discover-
ies (and who copied ideas from whom), but it is
certain that the greatnames from the early days of
forceps are Chamberlen, Chapman, Levret and
Smellie. It is not necessary at this stage to decide
between Levret and Smellie as to who copied
from whom. It isjust as likely that they both had
similar ideas at the same time as so often happens
in science today.

Once the curve of the bony pelvis had been
understood and forceps with a curve to follow the
anatomical bony structure had been designed,
techniques had to be worked out to use them to
the maximum effectwith the minimum oftrauma
to the mother. Pajotin Paris (details ofhis life are
to be found in Fasbender (1906) and in Witkowski
(1887)) who was a wonderful technician, devel-
oped a method of pulling on the handles of the
Levret forceps, while at the same time depressing
the shank with his other hand, so itis today called
Pajot’s manoeuvre.

It was not always easy, however, manually to
make the forceps follow the pelvic curve; and
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obstetrics had to wait until Tamier in Paris in-
vented his axis traction forceps first published in
1877 inamonograph (Figure 5). The wayTarnier
described the new forceps was to claim for them,
correctly, that traction need not be as strong as
with the ordinary forceps and the pull need be no
more than to overcome a resistance of 17 kg. He
also claimed that with the new forceps all the
applied force brought the head into the axis of
the pelvis without producing any compression of
the maternal tissues aswas done with conventional
forceps. Furthermore, there was less likelihood of
the fetal head slipping out from between the
blades. The handles of Tarnier’s forceps were
horizontal and therefore much easier for the op-
erator to grip.

Etienne Stephane Tarnier (1828-1897) really
understood the mechanical principles thathad to
be applied. He wrote ‘all obstetricians know that
in a proper application of the forceps, traction
ought to be directed as far as possible, in the axis
of the pelvis; but all acknowledge that at the
superior straitand above the straititisimpossible
to pull farenough back, because the instrumentis
unavoidably maintained in the wrong direction
by the resistance of the perineum. | would go
further and say that at the level of the imperial
strait and at the vulval orifice, traction is always
misdirected when one uses ordinary forceps,
because of the very shape of the instrument
whether itsblade be crossed or parallel.’He added
that when obstetricians try to overcome the
harmful effects of the wrong direction they fail

Figure 5 Tarnier’s axis-traction forceps. The 1877
model. (I) Parallel traction rods; (S) blades, or as called
by Tarnier, prehension branches, which cross over; (O)
wings of forceps handles; (r) axis traction handle; (V)
screw lock (See text)
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Figure 6 Delore’s method of axis traction using pulleys and cords attached to the axis traction rod handle of

Tarnier’s forceps (after Witkowski)

and damage the mother. Pajot’s manoeuvre was
helpful, but Tarnier’sinstrumentwas designed to
satisfy the requisites of the ideal forceps:

(1) ‘Toenable the operator to pull at all times in
the axis ofthe pelvis, whatever the position of
the head in the pelvic canal,

(2) To allow the fetal head enough mobility to
follow the curve of the pelvis freely,

(3) To carry a needle indicator showing the ob-
stetrician the direction that he should give
his traction in order that it be absolutely
correct’.

Tarnier designed his instrument after another
obstetrician named Pros had shown him his for-
ceps with a hinge in the pelvic curve which al-
lowed the pelvic curve to become greater or less as
the forceps came down the cavity of the pelvis.
Pros’s forceps were complicated and required a
long tractor to be attached to the ends of the
handles of the forceps after their application to
the baby’s head.

Tarnier’s forceps had axis traction rods
attached to the lower edges of the blades (which
he called branches of prehension) parallel to one

another and able to articulate freely (Figure 6).
Aubenasin 1877 described Tarnier’sforceps as ‘it
is composed of two handles and of two traction
rods. The rods are inserted into a transverse bar at
‘p’and ‘a’parallel asin the forceps of Thenance.
The fenestre are not as long as in the classic
forceps; the instrument has a perineal curve, that
of Morales modified; the traction rods and the
handles are united by a freely movable articulation.
To apply these forceps; articulate each traction
rod to its corresponding blade and it is easily
done. Holding both in the hand the blade is
applied to the head in the usual fashion. When
both blades have been introduced, the forceps
are locked with the traction rods below,
compression is applied to the head by means ofa
screw working from one handle to the other. The
traction rods are inserted into the transverse
traction bar. During traction on this bar, the
handles act as an index of the direction in which
traction should be made and the operator has
only to follow the oscillations of these handles
keeping the traction rods about one halfan inch
apartfrom the handles.” There are more technical
details about the forceps but the principle is quite
simply that traction is made on the rods; and the
blades around the baby’s head follow the pelvic
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curve automatically while the rods indicate to the
operator exactly how he should pull.

Tarnier’scontribution to obstetrics was greater
than the invention of his forceps, for he also
worked very closely with Paul Dubois to defeat
puerperal sepsis in the Maternite Hospital in Paris.
He had the satisfaction of succeeding Pajot who
had criticized his forceps as unnecessary if Pajot’s
manoeuvre was followed. Tarnier introduced the
idea of heated cots to put premature babies in
and also instituted the idea of delaying tying the
umbilical cord after delivery ofthe baby. He wrote
a text book on obstetrics. Tarnier’s forceps or
modifications of them are still in use today in the
1990s.

Another look at the Chamberlen forceps

Thomas Denman (1733-1815) wrote in 1793: ‘It
behoveth every person who may use the instru-
ment in the practice of midwifery to be well con-
vinced of the necessity before they are used, and
to be extremely careful in their use that he does
not create new evils or aggravate those that might
be existing’.

Historically the most famous and most valu-
able of all forceps are those invented by the
Chamberlen family and now in the Royal College
of Obstetricians and Gynaecologists in Regent’s
Park in London. In 1813 a Mrs Campbell, whose
son occupied Woodham Mortimer Hall (Figure
7) near Maldon in Essex, found underneath the
floorboards in an upper room on the second
floor at the Hall a box containing ladies’ gloves,
some books, some old trinkets, Mrs Chamberlen’s
husband’s last tooth and a few coins, as well as

Figure 7 Woodham Mortimer Hall (see text)
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unusual instruments shaped like tongs and hooks.
She showed them to a Mr Henry Cawardane, a
retired surgeon, who realized that they were mid-
wifery instruments. Since Peter Chamberlen (g.v.)
had occupied Woodham Mortimer Hall after the
restoration ofthe Monarchywhen Charles Il came
back to England, itwas very likely that these were
the original Chamberlen forceps kepthidden 100
years after Peter’s death. Mr Cawardine in 1818
deposited them with the Medico-Chirurgical So-
ciety in London. He also gave a dissertation on
the history of the forceps to the Society. There are
many stories concerning the dealings of the first
Peter Chamberlen and his descendants which do
not reflect well on their professional behaviour
according to the ethics of today, but may have
been slightly more acceptable in the seventeenth
century. For several generations over at least 100
years they kept their invention of forceps a secret
although they did try to sell it to various fellow
obstetricians, including Francois Mauriceau
(1637-1709) (qg.v.) in Paris. Mauriceau would not
buy the forceps until he had had ademonstration
oftheiruse by Chamberlen. He, unfortunately for
Chamberlen, picked a labouring patient with a
pelvis that was very contracted and distorted due
to rickets. Chamberlen claimed he would be able
to deliver the child without trouble to the mother
or to the baby within 10 minutes, but he laboured
underneath a sheet, which served as a curtain to
hide his instrument from Mauriceau, for 3 hours
before he had to admit defeat. The woman died
the next day, when it became quite obvious at the
post-mortem examination that Chamberlen’s
manipulations had inflicted grievous damage to
her uterus. Notsurprisingly, therefore, Mauriceau
refused to buy the invention; and Peter
Chamberlen returned to England with his for-
ceps.

It had been the practice of the Chamberlens
when they were called into adifficult case to bring
their instruments in avery large wooden box, and
insist that everybody else should leave the room
while they performed the forceps delivery under
alarge sheetwhich hid the instruments even from
the labouring mother herself. Hugh Chamberlen,
a member of the family, translated Mauriceau’s
first book Des Maladies des Femmes Grosses which
was published in France in 1668 into English in
1672, under the title The Accomplisht Midwife.

It is not known exactly when the first
Chamberlen forceps were made although they
were certainly the forerunners of forceps that are
used all over the world today (Figure 8).



Figure 8 Experimental designs of metal rivets to unite
the two portions of the early Chamberlen’s forceps
(1-4). Various Chamberlen’s forceps are illustrated as
is Chamberlen’s lever (5) and Giffard’s forceps (6)

The Chamberlen family are often blamed for
the fact that they kept their invention secret,
taking large sums of money when called in to
deliver mothers whose labours had become ob-
structed. It is not known which member of the
family actually invented the forceps. Dr Walter
Radcliffe, an Essex General Practitioner (Radcliffe,
W. 1967) has written a splendid account of the
invention, in a small book published in 1947,
enuded The SecretInstrument. There isafamily tree
on page 72 of this book. There is quite a lot of
confusion as to who is who, because William
Chamberlen, who died in the seventeenth cen-
tury, came to England from France asa Huguenot
refugee from the religious persecution then
present in France, landing in Southampton in
1569. The persecution resulted from the order
given by Catherine de Medicis (1519-1589), one
ofthe mostinfluential personalities in the Wars of
Religion, to slaughter all Huguenots. The famous
massacre on StBartholomew’sDay in August 1572
was the result. It was William Chamberlen’s
grandson, born in 1630 and died in London 1720,
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who exploited the forceps more than anybody in
England and in France. In 1670 he offered the
secret to the French Government. He had trans-
lated the book on midwifery by Francois Mauriceau
and there was a reference to the forceps in the
preface. Peter Chamberlen the older, was in con-
tinuous trouble with the College of Physicians,
particularly for missing meetingswhen he went to
the Netherlands. He was the obstetrician to
Henrietta Maria, the wife of Charles |, who be-
came the mother of Charles II.

The Medico-Chirurgical Society in London
became the Royal Society of Medicine by its amal-
gamation with various other societies in London.
It is situated in a very fine building in the West
End of London. The Medico-Chirurgical Society
handed the instruments down to the Royal Soci-
ety of Medicine, where during the 1939-1945 war
theywere stored in the basement. Later, Dr Walter
Radcliffe, of Essex arranged with the late Mr R.
Alan Brews that they should be handed on to the
Royal College of Obstetricians and Gynaecolo-
gists, butnot before Mr Brews himselfhad carried
out a low forceps operation at the London Hospi-
tal (where he was on the staff) with one pair of
them, and found them quite efficient. Thanks to
the work of Professor Bryan Hibbard of Cardiff,
they are splendidly housed in the Royal College of
Obstetricians and Gynaecologists together with
many other obstetric instruments of historic in-
terest.

The Royal College of Obstetricians and Gy-
naecologists has been responsible for restoring
Peter Chamberlen’s tomb in the churchyard of
Woodham Mortimer Parish Church (Figure 9).

Figure 9 Peter Chamberlen’s tomb almost next door
to Woodham Mortimer Hall (seetext)
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The Kielland forceps: the resurrection of the
straight forceps and the invention of a sliding
lock

Christian Caspar Gabriel Kielland (1871-1941)
designed aforcepswith practically no pelvic curve.
Itmightseem aretrograde step to have done this,
since all recognized the benefit that the develop
ment of the pelvic curve in forceps, particularly
thatby Levret, brought. Butthe purpose ofLevret’s
pelvic curve was to allow the fetal head with the
forceps pulling it to come round the lowest strait
of the pelvis with the minimum of damage to the
soft tissues. Once local anaesthesia and general
anaesthesiawere effective, the need for preserving
the soft tissues on the floor of the pelvis
diminished, as episiotomies became almost rou-
tinely performed and indeed had to be when
Kielland’s forceps were used.

Kielland often journeyed to Germany; and in
1915 firstdemonstrated his forceps at the Univer-
sity Clinic in Munich, Germany, at a meeting of
the Munich Gynaecological Society under the
auspices of Professor Doederlein (Kielland, 1915).
Ayear later he published a paper in the German
Journal of Obstetrics pointing out that the appli-
cation ofhis forceps was particularly indicated for
the presenting head that needed rotation. The
main point, therefore, ofKeilland’sforcepswasin
order to deliver an incompletely rotated head
from the upper pelvis. In this position it is very
difficult to grasp the head with standard forceps
which are ideally used when the head is lower in
the pelvis and correctly rotated. If the head isnot
rotated and ordinary forceps are applied with the
blades parallel to the sides of the pelvis, one blade
will find itself over the brow, the top of the nose,
or one ofthe eyes, and the other over the occiput.
This can be highly damaging for the fetus.

Kielland’s forceps being straight could be ap-
plied either by awandering method so that each
blade came to lie over the side of the baby’shead,
or by a straight method, particularly suitable for
the posterior blade which, after the anterior blade
had been applied correctly to the fetal head, is
insertedjustin front of, or beside the promontory
of the sacrum. The blades can be rotated around
so that they come to fitwell against the fetal head,
and because the lock is a sliding lock the blades
can find different levels, particularly when there
is asynclitism of the fetal skull.

The method of application of the anterior
blade can be by inserting it into the anterior part
of the pelvis with the fetal curve of the forceps
facing anteriorly, i.e. away from the baby’s head,
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and then rotating it 180 degrees and pulling it
down gendy until it comes to be well applied to
the fetal head. The absence of a pelvic curve
makes it relatively easy to rotate the fetal head
either in the upper partofthe pelvis, or allow it to
rotate as traction is exerted and it comes down
through the pelvis.

The increasing safety of Caesarean operations
in the 1980s led to a lessening need for forceps
deliveries, particularly from the upper part of the
pelvis and gradually Kielland’s forceps, which in
the hands of careless obstetricians could do great
damage, became less popular in obstetric depart-
ments (Speert, 1958; Hibbard, 1987).

Lyman G. Barton had,in 1925made a very
interesting forceps, the design of which he pub-
lished in January 1928 in the AmericanJournal of
Obstetrics and Gynecology. The difference in hisand
his colleagues forceps was that the bladesjoined
the shanks atan angle. ‘This angle was the normal
angle between the axis of the superior straitofthe
pelvis and the axis ofthe pelvicoudet... Owing to
the peculiar shape of the anterior blade, for the
purpose of application it is necessary to
incorporate ajoint at the junction of the blade
and shank. By means of thisjoint, the blade can
be swung through an arc of a circle until it is
nearly parallel with the shank. The lock of the
forceps is so constructed that a gliding motion of
one member on the other is permitted; this en-
sures the adaptability of the blades to heads of
varying sizes without destroying the symmetry of
the space between the blades’, (Das, 1929). Das’s
book contains a full description by Barton
explaining how he had obtained the idea from
dentists using different types ofextraction forceps
for the molar teeth from those used for the incisor
teeth. In one letter quoted by Das, Barton says
that he had not heard of the Keilland forceps
until several years after his drawings were made.
He suggested that his were an improvement on
the Kielland forceps.

There isa splendid resume of Doran’s A Chro-
nology of the Founders ofForceps (1569-1799) from
theJournal of Obstetrics and Gynaecology ofthe British
Empire (Das, 1929, pp. 765-771). This chronol-
ogy, in seven closely printed pages, outlines all
the important forceps designed between 1669
and the end of the eighteenth century. Besides
thisthere isan interesting breakdown ofLaurence
Sterne’s Life and Opinions of Tristram Shandy, Gen-
tleman, which contains numerous paragraphs on
midwives and midwifery, and in particular on the
discovery and improvements made to the forceps.



Tristram Shandy is written in a sarcastic manner.
There are veryinteresting caricatures in the chro-
nology.

Itcan be said thatabuse ofthe obstetric forceps
was one of the reasons why Grantley Dick Read
wrote his extremely popular book Natural Child-
birth (Dick Read, 1933).

The history and development of the vacuum
extractor, or ventouse

Much of the history of this apparatus for deliver-
ing babies vaginally is recounted in the mono-
graph by Chalmers (Chalmers, 1971).

The idea of using vacuum to assist vaginal
delivery was developed from the discovery by
Ambroise Pare (q.v.) thatcompressed fractures of
the skull in infants could be corrected by using a
leathersucker (1632). Hildanus made several such
suckers in 1632, including one of plaster
constructed from a sturgeon’sbladder and other
exotic substances (Eustace, 1991). Pare had
applied the same principle as Hildanus, using a
cupping-glass to correct a depressed fracture of
the skull in an adult (Pare, 1655). It was James
Young (1706) who in November 1705, ‘called to
deliverawoman four daysin labour’wrote that he
could neither “fasten the crotchet nor draw it out
by a cupping glass fixed to the scalp with an air
pump’ (Young, 1706). James Young may have
been the first to attempt to deliver a baby by a
vacuum extractor. Because he failed he directed
his son to open and crush the baby’s head which
allowed a rapid delivery. A Doctor Saemann
apparendy had a dream in which he saw an air
pump made of brass, with a covering of rubber,
with ventilators, wherewith one could seize the
head of the infant without injury to mother and
child. Saemann thought that this was a dream
that might one day come true (Saemann, 1794).

Neil Arnott (1788-1874), was said, to have
described in 1829 the principle derived from the
application by small boys of wet leather to dried
stone to make a vacuum and to lift the stone to
make a ‘pneumatic tractor’,butthere isno record
that he actually made one. The first really practi-
cal suggestion for the use of the vacuum extractor
was made by the great James Young Simpson
(9.v.) who had the wonderful gift of introducing
and adapting into obstetrics many other discover-
ies such as, above all, anaesthesia, a practical
forceps for mid-cavity application in order to ac-
complish vaginal delivery, acupressure and so on
(Simpson, 1849; 1867). Simpson said thatin 1836
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he had thought of sucking the baby out after he
had seenagroup ofEdinburgh schoolboys playing
a game of ‘suckers’ to see who could lift the
largest stone with a piece ofwet leather threaded
to a string. He may had got the idea from Arnott.
A fewyears later Simpson wrote ‘the instrumentis
now nearly perfect, | showed it last Wednesday to
the Medical Chirurgical Society . . . there was a
great crowd . . . the experiment went off beauti-
fully. I fixed a small tractor to the palm ofmyright
hand and lifted up with it an iron weight of 28
pounds. One ofthe physicians ofthe StPetersburg
court is here. He admired the work but doubted
that it would work in practice. Well, | took him
and others to see a baddish case and fixed the
tractor on. The operation was most successful.
The Russian cried “C’estsuperbe; c’estimmortalite
avous”.’Simpson acknowledged hisdebtto Arnott.
The first instrument Simpson designed was a
round metal speculum which was fitted over a
piston. It had a large handle to obtain a good
practical grip. The broader, trumpet-shaped end
was covered with leather and greased with lard. It
was this end that was attached to the head of the
fetus. The piston made the vacuum and Simpson
‘sucked’ the baby out. Apparendy he also occa-
sionally used it on breech births (Figure 10).
Simpson developed his ideas and in Decem-
ber 1848 he presented a paper at the Edinburgh
Obstetrical Society suggesting the use of a metal

Figure 10 Simpson’s rubber ventouse with a vacuum
pump handle - this was a gift from Simpson to the
French Professor Pajot in 1848
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vaginal speculum whose ‘cephalic end was cov-
ered with leather, was applied to the head of the
child, well greased with lard’. This applicator was
then evacuated by a syringe. Simpson being the
man he was, tried a variety of forms of cup, some
of metal, and one of which had a deeper cup of
caoutchouc (rubber) inside it (Simpson, 1848).

So often with discoveries of an original nature
someone else, in this case a DrJames Mitchell,
claimed that he had suggested the use in an
answer to an examination question which Simpson
is said to have corrected.

A DrJohn Haddy James of Exeter became
interested in the same principle, and in 1857
Soubhy Saleh from Paris, designed an instrument
which could not only assist delivery, but also,
following perforation ofthe head, could evacuate
brain matter from the skull. In 1875 Stillman
seemed to be the first to suggest the use of a
vacuum extractor before full dilatation of the
cervix, and in 1890 McCahey ofPhiladelphia again
described a vacuum extractor. Until McCahey’s
day the apparatus that made the vacuum and the
cup on the baby’s head were all in one instru-
ment, but McCahey was able to separate the two
by means of a pipe.

In 1912 a Dr Kuntch of Potsdam near Berlin,
designed a vacuum helmet with a separate pump
and with a manometer fitted. Torpin of Georgia
who was a most inventive obstetrician, in 1937
designed a suction cup which he made from a toy
rubber ball cut in half and evacuated by a pump
attached to a rubber tube, sealed onto the half
ball. He filed a patent in that year for a system of
gradually reducing the pressure so as to make a
Chignon on the baby’s head.

Torpin was also, to digress, the inventor of a
tank for the examination ofthe placenta. His tank
was filled with water; and the membranes of the
amniotic sac were attached to a circular ring by
small clothes hooks so the maternal side of the
membranes together with the placenta could be
inspected easily through the walls of the tank
which had electric lights in it. Torpin’s suction
instrument was not dissimilar to one later made
by Oedenberg and Herbert Thoren in 1953 from
a design by Malmstrom. This instrument has
proved to be such an important invention thatin
many countries, and in particular Belgium, where
a Professor Snoek was a great advocate, vacuum
extraction has replaced the obstetric forceps as a
method of delivering babies, even when the end
of the first stage of labour is delayed. This also
true of China today. Malmstrom’s extractor
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consists of two metal cups inside one another,
with a rubber cover outside the external metal
cup. The inside cup prevents the baby’s head
being sucked too deeply into the outside cup and
the rubber allows a very good application and
minimizes the risks of leakage.

One of the great advantages of the extractor
over forceps is that it does not take up room
between the fetal and maternal tissues, and an-
other advantage is that it can be applied before
full dilatation of the cervix. Malmstrom’s recent
vacuum extractors have cups with in-curved mar-
gins to apply to the fetal head and to make it
possible to form an artificial caput succedaneum
within the cup following Torpin’s methods.

Various modifications have been made over
the years but the principle is still the same. The
cup is attached to the fetal head. There is a chain
that either goes through or beside the tubing
through which the vacuum is obtained using a
pump. Abottle intervenes between the pump and
the tubing attached to the cup to catch liquor and
any blood which may be sucked out. Pumps may
be made like ordinary bicycle pumps or much
more elaborate electrical pumps.

Bird in 1969 (Bird, 1969) modified the
Malmstrom vacuum extractor by attaching the
tubing, through which the vacuum is made, later-
ally on the cup, while the chain through which
traction is applied was placed centrally on the
cup. Some of Bird’s cups are more shallow than
those of Malmstrom of Goteborg, Sweden
(Malmstrom, 1954; 1957).

There have been many further developments
in the ventouse notably by Hawkin in 1964 and
Lovsettwho in 1965 altered the shape of the cup.
The cups of Geoffrey Bird of Australia have the
suction tube at an eccentric angle, at the edge or
side of the cup. In Romania a doctor designed a
foot-operated pump, and another doctor later in
1989 used the vacuum system attached to many
labour wards in hospitals to evacuate air from the
cup but this required manometers to be put into
the system (Carter, 1990).

In the 1970s and the 1980s manufacturers
developed pliable silastic vacuum extractorswhich
were thought to be less traumatic for the fetal
scalp and caused less chignon formation (Carter,
1990).

There has been a splendid historical lecture
on the origins and the development of the
ventouse given by MrD.L.S. Eustace ofStThomas’
Hospital, London, to the Royal College of Obste-
tricians and Gynaecologists in December 1991.



ERGOMETRINE AND OXYTOCICS

Ergot has a long history. The effects of ergot on
the contractions of the uterus have been known
for avery long time. Its effects on the extremities,
especially the fingers and toes, characterized by
intense burning in these digits and later some-
times by gangrene, were known as St Anthony’s
Fire; because St Anthony and his followers centu-
ries back, provided help for the victims of poison-
ing caused by the eating of bread made from
diseased corn which was contaminated with black
spurs of the Ergot fungus, Claviceps purpurea.

There isa story thatin 1822 a Dr Hosack wrote
that the introduction of ergot had caused the
number ofstillborn children to increase so much
in New York that the Medical Society there had
instituted an inquiry. He said ‘the Ergot has been
called .. . Pulvis ad parturn; as regards the child it
maywith almostequal truth be denominated Pulvis
ad mortem’.

J. Chassar Moir has written the story and his
book (Chassar Moir, 1970) contains all other rel-
evant references. In the Middle Ages there was an
epidemic disease that ravaged Europe. It was par-
ticularly likely to occur in corn-producing dis-
tricts of South Germany and France where in-
stead of wheat the farmers grew rye. In wet sea-
sons fungus appeared on the rye-grass, causing it
to blacken and produce slightly curved spurs three
or four times the length of the natural grain. By
the sixteenth century it was known that eating
bread made from rye affected by the fungus could
lead to a disease called ‘cold fire’. One of the
main features of the disease was tingling of the
skin a burning sensation in the fingers which
sometimes, together with the toes and occasion-
ally even the whole limbs, turned black and were
sloughed off. Sometimes convulsions occurred as
well as mental frenzy and hallucinations. It also
caused pregnant sows to litter before their time.
As early as the year 945 a plague of ‘the fire’
occurred in and around Paris. Brotherhoods of
monks who were dedicated to St Anthony estab-
lished hostels in the stricken areas and possibly
because of this association the disease came to be
called ‘St Anthony’s fire’. By the end of the six-
teenth century ergotwas used medicinally. Itcould
‘awaken the pains of labour’.

DrJohn Stearns, a general practitioner work-
ing in Saratoga County in New York State, was
asked by the midwife with whom he was working
to make a powder from the black corns found in a
rye granary. In 1808 he wrote a letter which said
among other things ‘previous to its exhibition it is
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of the utmost consequence to ascertain the pres-
entation as the violent and almost incessant ac-
tion which it induces in the uterus precludes the
possibility ofturning... youwould be surprised at
the suddenness of its operation; it is therefore
necessary to be completely ready before you give
the medicine’.

It was indeed remarkable how very violently
and how very fast the uterus reacted to the giving
of ergot powder by mouth so that Dr Hosack was
driven to write his well-known phrase about ergot
being a killer. Ergot used to speed up labour
could kill both the baby and the mother whose
uterus might rupture. Once the baby was out,
ergot was invaluable, and still is at speeding up
the delivery ofthe placenta and making the uterine
muscle contract to stop haemorrhage.

J. Chassar Moir, the Nuffield Professor of Ob-
stetrics and Gynaecology in the University of Ox-
ford, together with the head of the Therapeutics
Trials Committee of the Medical Research
Council, Sir Henry Dale and a chemist Dr H.W.
Dudley, first investigated the active substance
derived from the fungus which affected rye grass
used to make bread. Sir Henry Dale (g.v.) had
been working on ergotin relation to the activities
of ergotoxine, an alkaloid that he had extracted
from ergot. He had found that it abolished the
motor effects of sympathetic stimulation and of
adrenaline. Sir Henry went on investigating the
activity of particular extracts that he had isolated,
which effects were contrary to those he had been
expecting. Already in 1906 a Doctor Barger and a
co-worker Kerr (Barger, 1931) found another
alkaloid ergotoxine which stimulated the muscle
action of the isolated uterus and which had the
same sort of effect in producing gangrene as
ergot had.

Professor F.J. Browne of University College
Hospital was approached by the Medical Research
Council Therapeutic Trials Committee to investi-
gate the action of two of the alkaloids of ergot;
ergotoxine and ergotamine. They did make the
uterus contract, but slowly, much more slowly
than would be expected from reading Dr Steam’s
letter which talked about the surprising
suddenness of the action. Chassar Moir, who
worked with F. J. Browne, was disappointed with
the action of ergotoxine and ergotamine and
went back to the aqueous extract of ergot which
then appeared as a preparation in the British
Pharmacopoeia. It was known not to contain er-
gotamine or ergotoxine. He found that when he
gave liquid extract of ergot by mouth to awoman
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who had delivered her baby the action of her
uterus, as measured by an apparatus introduced
into heruterustorecord the intrauterine pressure,
was very fast. Professor Moirwrote ‘then felt | like
some watcher of the skies, when a new planet
swims into its ken’. Professor Moir realized that
there must be a third alkaloid in the watery ex-
tract of ergot that he had been using. His record-
ing apparatus was a small bag placed in the uterus
and connected by a pipe to arecording system in
the side room adjacent to the labour ward. He
had actually put the bag into awoman 7 days after
delivery because he thought the risk of sepsis
would be least then. He made tracings of the
acdon of ergot on the uterus recording contrac-
tions by a needle moving up and down on a
rotating drum. Because there wasnotroom in the
labourward for his apparatus he had to putitinto
the lying-in ward next to the labour ward. He first
tried to conduct the tubing which was connected
to a balloon in the patient’s uterus through an
iron pipe outside the window of the labour ward
and running in through the window in the lying-
in ward but when this was not very successful he
bored a hole through the very thick wall separat-
ing the two rooms and ran the gas piping with his
rubber tubing inside it through to the recording
machine.

J. Chassar Mair first described his early work
on ergometrine in 1932. At that time he was first
assistant to F.J. Browne in the Obstetric Unit at
University College Hospital London where to-
gether they carried out a classical experiment
with analytical chemists to isolate the active alka-
loid of ergot and to test it on patients in the
hospital. There is a nice story of Chassar Moir
going round chemist shops to buy ergot and be-
ing asked, because he looked very young at that
time, in one ‘Young man what do youwant ergot
for?’ Chassar Moir did not discover the effects of
ergot on the uterus because it had been known
foralong time, but he did make the firstscientific
measurements of the active alkaloid. Chassar
Moir’s other very great contribution to gynaecol-
ogy, incidentally, was improving the techniques
for the repair ofvesico-vaginal and other fistulae.

Dr Dudley, a chemist, after some disappoint-
ments isolated the third alkaloidwhich they named
ergometrine. They firstannounced their discovery
in the British MedicalJournalofthe 16March 1935.
Refining the substance had been difficult and
Dudley had worked for 3years before he produced
a pure substance obtained from infected rye
harvested in Spain.
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Notonly does ergometrine contract the uterus
but hormone extracts of the posterior pituitary
do so aswell. Sir Henry Dale had been examining
the effects of some pituitary extracts on blood
pressure in cats. He found that a certain pituitary
extract had the property ofcausing an instantand
intense contraction of the uterus that was totally
unexpected. Blair Bell (g.v.) was the first man to
publish a report on the clinical use of the extract
which Sir Henry had sent him 3 years previously.

When unstandardized preparations of pitui-
tary were used to hasten labour the effects were
similar tousing undiluted extracts ofergot, namely
fetal asphyxia and rupture of the uterus as well as
the awful side-effect of pituitary shock which was
sudden pallor, collapse and sometimes even death
when an overdose of pituitary extract was given.
This side-effect was overcome by separating the
pituitary extract into fractions, the one causing
contraction of the uterus and the other causing a
rise in blood pressure. Pitocin was the name given
to the former and pitressin to the latter.

The next step was the synthesis 