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EDITOR’S NOTE

N the first volume of thts Suriey to be published (Leff Social
IMedmne) the whole field of the heaith of human populations was

reviewed In this the second volume to be published, the subject 1s
one which has significance pnmarnily for the individual for the parent
or the lover rather thau the people of a cny or a country The theme
1$ ily the of ledge to the problems of
sevual development child beaning and sexual behaviour Dr Swyer has
had expenence not only of clinical research 1n a great London hospital
but also of the diverse personal difficultzes of ordinary people needing
advice on some aspect of marnage or parenthood and 1s therefore
particularly well qualtfied m this difficult field

The physiology of reproduction 1s a complex and techmcal subject
and Dr Swyer goes nto 1t deeply enough to interest the student but
he has avoided essential technicalities n order to make the essentral
facts clear to a wide public (Additional information 1s given in appen
drces not designed for the Iayman and there 1s a glossary of technical
terms ) The importance of the welfare of mothers and nfants and the
many problems faced by married couples make the subject one on
which all adults need and most wish to be well informed

Phystological studies are however not sufficient to solve all the prob
lems we need also rehable 1nfc on the psychological or be
havioural level Many of the fears and anxieties of adolescence and
much mantal unhappiness would be reduced if there were wider know
ledge stmply of the facts of sexual behaviour Here Dr Swyer has been
able to use the vast eollection of facts made by Dr A C Kinsey and
lus colleagues on the sexual behaviour of Amencan men and women
Hitherto this sort of information has been systematically acquired
mainly by anthropologists studying simple societtes the two Kimnsey
reports provide not only much new knowledge but bringat nto relation
with other anthropol, 1 1 and psychol 1 studies

By making use of the results of these and other dispassionate en
quiries Dr Swyer gives the facts necessary both for a balanced attitude
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EDITOR S NOTE

towards the personal problems of normal mdividuals and for rational

1 on public q such as homosexuality and other so
called perversions He shows clearly how this objective approach makes
1t possible to be both well informed and humane
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A PRELIMINARY OUTLINE

germ cells or gametes of different sexes with the formation of 2

single cell which then develops 1nto a new mdividual The unton
1s part of a more pret process fertil) This nvolves
essentially the transmussion of the smaller active male germ cells—the
spermalozoa—ta the female where they may meet the larger passive

te—the egg-cell the p of the egg by one of the sperma

(ozoa and the comphmled transformations and interactions of the
nucler of these two cells culminating 1n the first division giving rise to
the first two daughtcr cells of the fcmlxzcd egg of zygote

THE essential feature of sexual reproduction 1s the unton of two

{ly the fund: between the sexes 1s the
ability of the male to produce spermatozoa and of the female to produce
cggcells The however 15 plicated by the of

dary sexual ch d dent upon the activitres of the sex

glands and directly or mdurectly concerned with reproductive functions
These characters are well developed 1 humans 1n contrast to the
posttion 1n many other animal species They distinguish the sexes with
out reference to the germ cells the production of which might for
example cease as a result of disease or accident though the sex of
the indvidual would remam Since an individual so affected would
be incapable of reproduction this simple illustration demouostrates the
separateness of sex and sexual reproduction
In contrast to asexual reproduction wheremn the orgamism simply
divides 1to separate new individuals or buds them off sexual repro
duction appears to be very comp d The ly anse
‘What 1s 1ts significance and why should it prepond:ratc m nature? Its
preponderance may be taken to indicate its biological supenionity this
lies in the fact that 1t mvolves two mdividuals each liable to biol
varation so that their union presents possibilities of almost wfinite
combunations of characters The net result 15 greatly increased vanation
1




A PRELIMINARY OUTLINE

The op of natural sel mvolves the el of some
vanants but the preservation of others Organisms employmng sexual
reproduction have thus had better opportumties for adapting them
selves to their environment and so, with few exceptions have succeeded
over those employmg non sexual methods

SEX DETERMINATION

An und ding of the mech of sex deter requires a
knowledge of the chromosomes of the cell nucleus The chromosomes
carry the umts of heredity or genes

In the human each cell nucleus 24 parrs of ct
Two of these c} the sex chr play a spectal part 1m
primary sex determination In females the two sex chromosomes are
similar 1n appearance and are called X chromosomes In males the sex
chromosomes differ one being an X but the other being smaller and
called Y Dunng the development of the germ cells, various cell
divisions take place 1n one of which the number of chromosemes 15
halved (reduction division) In consequence each germ cell contains
only one member of each pair of chromosomes All female gametes—
egg-cells—must therefore contain an X chromosome but male gametes
—the spermatozoa—can contam exther an X or 2 Y chromosome Equal
numbers 1n fact of X beaning and Y beaning spermatozoa are pro
duced At fertilization each gamete contributes its quota of chromo
somes thereby restonng the onginal number If an X beaning sperma
tozoon fertilizes the ovum the fertilized egg will contain a pair of X
chr and can be expected to develop into a female If a
Y beaning spermatozoon s responsible for fertilization the fertiized
egg will contain both X (from the ovum) and Y chromosomes and so
can be expected to develop into a male

That the above 15 not the full expl of sexual di 15
attested by the occasional occurrence of mtersexes of vanous kinds
Many factors mostly 1ll understood may influence the sexual differ
entiation of the embryo from a very early phase The free martin 1s
an example of this In cattle 1t 15 well known that if male and female
twins be born although the male calf 1s normal and will develop nto
a fertile bull the female may show certain ntersexual features and farl
to become a fertile cow such a calfis called a free martin The explana
tion offered 1s that hormonal influences from the male embryo affect
the development of the female twin leading to abnormalities of 1ts
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A PRELIMINARY OUTLINE

sexual organs For this to occur there must be a fusion between the
blood vessels of the foetal membranes of the two embryos—which
explatns why not all the females of male female twins 1n cattle are
free martins

The eustence of free martins 15 much better known by people who
live 1 the country than by town-dwellers, and there 1s a widespread
behef among the former that a stmlar situation can occur 1n humans

ovum

— spcrm.ltozoan/

NN/
(a) Nova” (b) spermatozoa
Diagram to illustrate p; yor ge I

of an X bearing sperm with an egg resultinginan XX zygote this produces a
female cbryo the pnimary germ cells of which give nise 1o eggs all carrying
Xchromosomes Intb)there1s union of a Y beanng spermwith an egg resulting
man XY zygote this produces a male embryo the primary germ cellsof which
give rse to sperms half carrying X chromosomes and half carrying Y

For this reason m country districts 1t 15 commonly held that women
who have twin brothers are stenle This 1s absolutely untrue human
free martins do not eust despite Aldous Huxley s Brave New World
(48] and there 1s no reason to suppose women with twin brothers ta
be any less fertile than their untwimned sisters The position 1s made
quute clear by Lilke [61] who states Simpson made an nvestigation of
the subject (in 1844) which may be regarded as disposmg for ever of
the superstiion He mnvestigated the family history of 123 marned
women born twin to males of whom 112 had families and 11 had none,
3



A PRELIMINARY OUTLINE

he found also that thus proporbion of chidless marnages was not
greater than in the general population

THE SEX ORGANS AND THEIR DEVELOPMENT

So far we have considered only the gametes without concern for their
origin ‘The organs wheremn the gametes anse are called the pnmary sex
organs or gonads they are the testts 1 the male and the ovary mn the
female The descnption primary 15 used to contrast them with the
secondary sex organs—structures mtimately concerned with the repro
ductive function but not the source of the gametes In the male the
secondary or accessory sex organs provide for the transport of sperma
tozoa from the testis and for theif ntromssion 1nio the female In the
female the accessory sex organs have more complex functions to per
form they must recewve the spermatozoa aliow of their access to the
ovum and provide for the development of the fertilized ovum Finally
when embryonic devefopment 15 complete they must brng about the
birth of the baby and during the early post natal months provide for
ats nounishment A detatted description of these reproductive organs i
given 1n Appendix I

At urth members of both sexes possess ther full complement of
reproducttve organs though mn an plete state of development
Dunng the first ten to fourteen years of Ufe very httle change takes
place 1n these organs and they remain largely functionless At puberty
they undergo dramatic growth and begin to function the gonads pro
duce not only gametes but also the sex hormones which play a funda
mental part in the reproductive economy and 1n addition are largely
responsible for turning a boy into a man ora girl mto a woman Indeed
the gonads begin to secrete sex hormones before they produce gametes
and 1t ts now known that the sex hormones play a part not entirely
understood in gametogenesss

In boys the production of spermatozoa does not [ag far befund the
secretion of male hormone and many boys become potentially fertile
quite early 1 puberty In gisls on the other hand effective endocrine
actiity of the ovary shown by the occurrence of the first menstrual
pertod (the he) usually p the first ovul by a con
siderable time often two or three years When the latter stage has been
reached and the girl 15 row able to become pregnant she 1s said to be
nubie (iterally marnageable )

In general, 2 woman ovulates ap}i‘roxnmatcly once a month ope ovum
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being produced on each A d with this cyclic ovanan
actiity there are accompanying changes 1n the accessory reproductive
organs, partrcalarly the hning of the uterus (the endometrium) which
undergoes changes preparing it to recewve 1 fertiized ovum If fertiliza
tion does not take place the endometrium regresses and breaks down,
bleeding takes place and gives nse to the menstrual flow Menstruation
usually begins about fourteen days after ovulation

The development of sevual function which may simply be defined as
the ability to engage in sexual intercourse does not closely parallel that
of reproductive function Dafferent psychological schools adopt different
views on this pont and whale 1t 15 certain that erotic behaviour 15 ex
hibited even 1 early nfancy, whether this 1s to be regarded as sexual
sn the most gencrally understood sense of the term 15 & matter for
debate There 1s also.no doubt that except where externally impressed
mubitions are present uamstakably sexual activities arc often under
taken by both boys and girls long before they lead to reproductive
results The sexual capabilities of boys are probably greatest at the time
of puberty and undergo prog di hrough the e
mamnder of hfe—a fact which many will find surpnising Gusls follow a
different pattern and the peak of sexual capability 13 reached some
time after puberty

CONCEPTION PREGNANCY AND CHILDBIRTH

By the time reproductive capacity has been attained, the abiity to
accomplish sexual intercourse has already been established 1n both
sexes When cottus takes place close to the time of ovulation the result
ing ovum may be fertilized and if after ferulization 1t becomes em
bedded in the properly prepared endometrium conception has occurred
and pregnancy begins The earliest outward sign of this 1s the failure of
the next menstrual perod to appear

It 13 usual to date pregnancy from the time of the last menstruat
period this 1s satisfactory 1f the woman has had regular periods occur
nng at intervals of about 28 days If however the periods are not so
regular trouble anses when the expected date of delivery 1s calculated
since the interval between the start of the last period and the actual day
of ovulation may be very different from the usual 13 or 14 days How
ever pregnancy usually lasts some 39 to 41 weeks from the first day of
the last penod

During these 40 weeks or so many profound changes occur n the
5



A PRELIMINARY OUTLINE

he found also that this proportion of childless marnages was not
greater than 1n the general population *

THE SEX ORGANS AND THEIR DEVELOPMENT

So far we have considered only the gametes without concern for their
ongmn The organs wherein the gametes artse are called the primary sex
organs or gonads they are the testis 1n the male and the ovary in the
female The description primary 1s used to contrast them with the
secondary sex organs—structures intimately concerned with the repro
ductive function but not the source of the gametes In the male the
secondary or accessory sex organs provide for the transport of sperma
tozoa from the testis and for their mtromussion into the female In the
female the accessory sex organs have more complex functions to per
form they must recetve the spermatozoa allow of their access to the
ovum and provide for the development of the fertihzed ovum Finally
when embryomic development 15 complete they must bring about the
burth of the baby and during the early post natal months provide for
1ts noursshment A detailed description of these reproductive organs 1$
gwen 1 Appendix I

At birth members of both sexes possess their full complement of
reproductive organs though 1n an mcomplete state of development
During the first ten to fourteen years of Lfe very little change takes
place i these organs and they remarn largely functronless At puberty
they undergo dramatic growth and begin to function the gonads pro
duce not only gametes but also the sex hormones which play a funda
mental part i the reproductive economy and 1n addition are largely
responsible for turning a boy 1nto a man or a gul into a woman Indeed
the gonads begmn to secrete sex hormones before they produce gametes
and 1t 15 now known that the sex hormones play a part not entirely
understood 1n gametogenesis

In boys the production of spermatozoa does not lag far behind the
sectetion of male hormone and many boys become potentially fertile
qumte early in puberty In girls on the other hand eflective endocrine
activity of the ovary shown by the occurrence of the first menstrual
pertod (the menarche) usually precedes the first ovulation by a con
siderable time often two or three years When the latter stage has been
reached and the girl 1s now able to become pregnant she 1s said to be
nubile (lterally, marrageable )

In general, 2 woman ovulates approximately once a month, one ovum

4
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bemng produced on each A d with this cychic ovanan
actvity there are accompanying changes 1n the accessory reproductive
organs particularly the imng of the uterus (the endometrium) which
undergoes changes prepaning it to receive a fertilized ovum If fertilza
tion does not take place the endometrium regresses and breaks down
bleeding takes place and gives nise to the menstrual flow Menstruation
usually begins about fourteen days after ovulation

The development of sexual function, which may simply be defined as
the ability to engage in sexual intercourse docs not closely paralle! that
of reproductive function Different psychological schools adopt different
views on this pomt and while 1t 1s certarn that erotic behaviour 15 ex
hibited even 1n early nfancy whether ths is to be regarded as sexual
in the most generally understood sense of the term s a matter for
debate There 15 alsovno doubt that except where externally smpressed

b are present takably sexual are often under
taken by both boys and guls long before they lead to reproductive
results The sexual capabilities of boys are probably great:st at the time
of puberty and undergo p hout the re
mander of fe—a fact which many will find surpnsing Grls follow a
different pattern and the peak of sexual capability 1s reached some
tume after puberty

CONCEPTION PREGNANCY AND CHILDBIRTH

By the tume reproductive capacity has been attamed the ability to
accomplish sexual intercourse has already been established n both
sexes When cortus takes place close to the time of ovulation the result
ing ovum may be fertilzed and |l' after ferthzation 1t becomes em
bedded 1n the properly prepared has occurred
and pregnancy begins The earltest outward sign of thus 15 the fatlure of
the next menstrual period to appear

It 15 usual to date pregnancy from the time of the last menstrual
peniod thus 15 satisfactory if the woman has had regular pertods occur
ning at intervals of about 28 days If however the penods are not so
regular trouble anses when the expected date of delivery 1s caleulated
smece the interval between the start of the last period and the actual day
of ovulation may be very different from the usual 13 or 14 days How
ever pregnancy usually lasts some 39 to 41 weeks from the first day of
the last period

Duning these 40 weeks or so many profound changes occur 1n the
5
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pregnant woman, some obvious and others more obscure All of these
are q upon the develop of the fertiized ovum within the
uterus they provide for 1ts nourishment and 1ts mereasmng siz¢ and at
the end of pregnancy for the expulsion of the uterine contents and for
the nourishment of the new born 1nfant Among the most stnkung
changes in the mternal organs are the growth of the uterus—to keep
pace with 1ts expanding contents—and the formation of the placenta

The latter 1s an organ which exists only during pregnancy and 1s de

veloped within the uterus partly from the fertilized egg and partly from
the mucons membrane of the uterus 1t enables nutrient matenals and
oxygen from the maternal blood to pass into the blood stream of the
embryo as well as permitting the reverse transfer of some of the waste
products ansing m the latter The term foetus 1s apphed when the
embryo has begun to assume a distinctly human form Thus takes place
at the end of the eighth week

The end of pregnancy 1s heralded by the onset of labour What deter
munes the onset of labour 1s still obscure but the actual processes n
volved m labour are very well understood Three stages are recognized
the first 1s occupied by the gradual opeming of the neck of the uterus
that 15 dilatation of the cervix the second 1s that during which the
uterus by 1ts own muscular contraction aided by voluntary efforts on
the part of the mother expels the infant through the burth canal and the
third consists 1n the expulston of the placenta (hence the name after
birth given to the latter)

At a very early stage 1n pregnancy changes occur in the breasts pre
paring them for the function of lactation Effective Jactation does not
begin until a few days after the birth of the baby but duning these few
days the breasts secrete a matersal called colostrum rather d:fferent 1n
composition from mik and with less nutritive value for the baby Con
sequently, 1t 15 Invariable that the baby loses weight at first but wath the
establishment of lactation growth and weght gam soon recommence
Though 1 some ammals notably cattle colostrum 1s said to be an
1mportant source of antibodies protecting the new born aganst certain
nfectious diseases it 15 very doubtful whether 1t has such a value 1n
human 1nfants

After the delivery of the baby a vanable mterval elapses beforé men
struatton 15 resumed This may range from five or six weeks 10 many
months and while 1t 18 true that lactation usually delays the resumption
of menstruation many a surprised and chagrined mother has found her
self pregnant agam whle still suckémg her baby because she has been
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under the musappreh thatal; g woman cannot cont
ceive The fact 1s that ovulation can occur dunng lactation and of
course 1ts occurrence will not be recogmzed until the period has fol
lowed some two weeks later If costus took place at the tume of ovulation
pregnancy might ensuc even though there had been no menstrual period
smee the end of the previous pregnancy

THE CLIMACTERIC

The number of the reproductive years vares a good deal 1n different
women, but sooner of later ovanan function bcgms towane Character
asically the function of producing ova: eases before that
of producing the mtemal secretions The reason for thisas that the ovary
1s endowed with a certain number of potential eggs (primary odcytes)
of which there 1s 2 continual loss some by ovulation duning the repro-
ductive years but most by a process of which more wall be said n
chapter IV and eventually the stage 1s reached where no more eggs are
available Consequently after the age of say 40 more and more men
strual cycles may occur without ovulation (Tlus statement may seem to
be paradouical but 1t will be seen later that menstruation can occur
without preceding ovulation ) Finally when the endocrine activity of
the ovary s reduced to a sufficiently low level, menstruation ceases
altogether and the menopause 1s said to have been reached The phase
of waning ovanan activity s refersed to as the chmactenc or change of
Lfe It may pass without undue sncident, or may be a period of serious
distress for the woman who 15 then said to be suffering from the

1C d It must be emp that the stself
1s not a disease but a purely physxologxcal proccss only when the process
becomes deranged and p js can a state of

a1l health be sard to exsst Sexual function 1n contradistiction to repro
ductive function does not necessanily show an abrupt or even gradual
termmation Indeed 1n some women the chmactenic ushers 1n a phase
of heightened sexual desire though thus 1s usually short hved The
abulity to have normal and satisfying sexual mtercourse may persist
wdefinitely long afier the menopause
In men there 15 no abrupt outward and visible sign of waning repro

ductive potency and hence the 1dea of a2 male cimactenc did not exist
ugtil comparatively recent years Such a possibility has however been
mooted and some authonues believe that many myddle aged men show

p to g P of male hormone by
b 7
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the testes for which they believe admimistration of the male hormone
(testosterone) 1s the correct treatment Whle 1t 15 probably true that such
cases do exist 1t 15 doubtful if they are at all common In general
the male shows a gradual and progresstve decrease 10 sexual activity* and
reproductive ability as measured by the production of spermatozoa
decreases part passu with this There are certamly authentic cases of
men over 70 years of age retaiming their fertility

SEX RATIOS

Tt will be recalled that spermatozoa are of two kinds X and Y bear
mg according to the nature of their sex chromosomes Theoretical con

derat lead to the 1 that these two kinds should be
produced m equal numbers and 1t would therefore be reasonable to
assume that equal numbers of XX (female) and XY (male) zygotes
would result at ferthization That this 1n fact 1s not the case 15 suggested
by the burth of more male than female babies Such a result could be
due to the greater tendency of female than male babses to die m the
uterus but since the sex ratios of foetuses aborted at vanous stages of
pregnancy are even higher—in favour of the male—than at burth 1t
seems more likely that the primary sex ratio 1s also higher than the
ratio at buth The ratio at birth at present about 106 males to 100
females m England and Wales 1s not constant It vanies with different
populations and from year to year Asjudged by the census figures from
1841 10 1911 1t would seem that the ratios had been rather close to 100
but since that time there has been a progressive rise The figures during
the war of 1939-45 do not show the sudden rise 1 the sex ratio that
has been alleged to occur duning wartime but only the steady tendency
to nse that has persisted during the past quarter century

Comparatively hittle 1s known by way of explanation of these vana
tions 1 the sex ratio however since 1t seems clear that Y bearing
spermatozoa have a rather greater fertllizing ability than those beanng
X chromosomes and that female embryos survive better than do males
1t smght be that improved maternal conditions are reductng the loss of
male foetuses and so increasmng the sex ratio at birth In Western
countries at least the greater susceptibility of males to lethal agencies
continues 1n post natal hfe and 1s shown by the progressive change 1n
sex ratio with age

Duning the reproductive years this ratio approuimates to 100 100
but later because of the sustained differential death rate of the sexes,
8
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the numbers of women over the age of about 40 exceed those of men of

comparable ages This excess prog lywith gage
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1n these two figures being based on the age group0-4 will i eneral belower
than the ratios at birth

Lattle 15 known of the reason why more Y beanng than X bearing
sperms fertilize eggs and 1t 15 clear that more precise knowledge of this

matter would go a long way to making possible an alteration 1n the
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sex rat1o The social and economic consequences of such an ability are
obviously profound and imdeed unpredictable In anumal husbandry,
for example 1t would clearly be of great advantage to be able to breed
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a preponderance of cows let us say, i a dairy herd In human repro

duction the political consequences of ability to alter the sex ratio might

be frightening but if that ability were sufficrently great the socral con

sequences could be lughly gratfying i some circumstances To be able
10
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to beget a daughter for example mught be of great importance when
several sons have been the results of previous reproductive efforts In
spite of the nterest of the subject and of a fair amount of research on
1t, no means of ach: this object are bl

An extraordmary view still sometimes entertamed 1s that the left
ovary produces eggs which develop into females while eggs from
the night ovary develop mnto males women who have given birth to
daughters only are on this basis regarded as ovulating only from the
Jeft ovary Doubtless no woman has been senously advised to have her
Ieft ovary removed mn order to mntroduce a son mto a famuly hitherto
composed entirely of daughters though some women who have had a
diseased ovary removed have been informed that mn future they will
beget only sons (or daughters as the case may be) In direct refutation
of this fallacy are the many stances 1n which women known to have
only one ovary have given birth to both sons and daughters

Vartous theories most of them based on the belref that X beanng and
Y beaning sperms will behave in different ways in suitable circum
stances have been advanced to explam the primary sex ratro and to
provide a basis for attempts at influencing 1t All are unproved and
have failed to stand the test of critical investigation Only one will be
mentioned—because 1t 1s widely dissemmated—namely the belief that
the acidity or alkalimity of the vagina belps to determime whether more
X bearing or Y beanng sperms are likely to reach the egg [105) On thus
basis the advice has often been given that a bicarbonate douche should
be used before coitus 1f 3 boy is wanted The normal reaction of the
vagina 1s quite strongly acid and to snterfere wath this reaction 15 to
say the least foolhardy—as well as most unlikely to have the least
nfluence on sex-determunation Tosumup therefore thefe 1s no known
way of prearranging the sex of a human baby

PREDICTING SEX

Although less mtense than the desire to give brth to cluldren of pre
determuned sex the wish to know the sex of the unborn baby 15 often
expressed by pregnant women Attempts have been made to base a pre
dictron on the h of the preg mother 1t 15 farr to
say that at present no conclusions can be reached by such studies The
most promusing line of recent mvestigation has been the use of the
vaginal smear thatis the microscopical exammation of the superficial
cells rubbed off the vagunal wall by means of a cotton wool or sumular
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applicator [73] Tt has been found that between the 18th and 26th weeks
of pregnancy three distinct types of smear can be obtained One calfed
cytolytic because there 1s considerable destruction of the substance of
the superficial vagimal cells appeared to be associated with a female
mfant The two other types were both found 1o be associated with male
wfants They were (1) the mucoid cornified smear’ consisting of fully
developed (cormfied) cells together with much mucord material and
(2) the glycolytic smear Thus second type rately seen and wn this
study always associated with a male 1afant showed a lack of glycogen
(a carbohydrate resembling starch) 1n the cells but its presence outside
the cells

The snvestigators believe that the vagmnal smear reflects the balance
of male and female hormones a male wfant being responsible for 2
preponderance of the former type of hormope If, however, the usual
great excess of maternal hormones masks those of the foetus a cyto
Iytic vaginal smear wall occur 1n the presence of a male infant Ta fact,
his was the case with all the errors (4 out of 22) 1n the serres Probably
the most serious drawback however to thus method 15 the fact that out
of 86 pregnant patients observed, specific smears from which sex pre
diction could be made were obtained from only 22 In other words
3 patients out of 4 scehing a sex forecast of their unborn babies would
have to be told that no answer was given by the test while of those
given an answer one out of 5 would get the wrong one As this ts
probably the best that can be achieved with our present ltmuted know
ledge, 1t seems fair to conclude that sex prediction 1s still httle better
than guesswork
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spermatozoon and ovum It may therefore be regarded as con

! L male reproductive actwvity 1s related to the ultimate umon of

sisting of first the pr of sper and the p

of the means whereby they can be ejaculated and secondly the develop-
ment of behaviour which will ensure their being ejaculated within the
vagna of the female For the present, we are concerned only with the
first aspect

The male reproductive organs consist of the testis wherein the sperms
are produced the duct system through which they have to pass on
leaving the testis and the accessory glands which provide the liqud
vehicle 1n which the sperms are ejaculated Inaddition there are certan
muscles which play a part 1n ejaculation

THE PRODUCTION OF SPERMATOZOA

Thetestts from the functional point of view consists of two essential
parts the semumferous tubules which produce the spermatozoa and the
interstitial (Leydsg) cells which secrete the male hormone The senunifer
ous tubules are lined with cells arranged 1n several layers (germmnal
epithelium) The outer layer consists of primary germ cells (sperma
togonia) Scattered among them are other cells the Sertol cells which
will be discussed later In the new born baby and up to puberty no
later stages of sperm production are to be seen At puberty however
differentiation of the germ cells begins The offspring of the primary
germ cells—the spermatocytes—undergo only two further divistons
(maturation dmsions) and thus each gives nse to only four further
descendents The cells resulting from the second maturation division
are called spermatids and at this stage the formation of the tail begins
It 15 generally believed that the spermatids become attached to the
Sertolt cells 1 order to become the spermatozoa The details of this
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transformation are mtncate the gross changes consist in great elonga
tion of the tail and gradual loss of the protoplasm surrounding the
nucleus

The spermatozoa leave the testis before maturation has been com
pleted and the final stages are usually passed in the epididymts To
reach this they pass from the semmmferous tubules of the testis mto the
efferent ducts which open mto the epididymus The latter 1s a tube some
twenty feet mn length convoluted to an extraordinary degree from the
opposite end of which emerges the vas deferens This 15 a continuation
of the canal of the epididynus but has a thuck muscular wall by the
contraction of which the spermatozoa are propelled forwards during the
act of gjaculation The vas deferens follows a peculiar course shown
the figure above which shows also the rest of the male genitalta

THE TESTIS AS AN ENDOCRINE GLAND

From time 1al 1t has been d that the mal of
a man 1s assoctated with hus testes removal of which (castration) pro
duces an eunuch If castration was performed before puberty the
victim differs from a normal man in that his voice remains high pitched
growth of the beard does not take place Lttle or no hair appears on
the pubss or 1n the armpits muscular power 1s often deficient the hmbs
are often abnormally long and the pems remains small hike that of a
boy Comparable effects are produced by castrating anmmals Indeed the
first demonstration of the nternal secreting function of any endocrine

14
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gland was given by Berthold 1n 1849 when he showed that by grafung
the testis of a cockerel beneath the skin of a capon (that 15 a castrated
cockerel) the animal could be restored to the normal appearance and
actrvity of a cockerel {74] The explanation of thus effect 15 that the
grafted testis produces a substance the male hormone which entenng
the blood stream 1s conseyed all over the body to exert specific effects
upon the growth of hair bone the cartilages of the larynx the muscles
the accessory sex organs and so on It 1s possible for the germinal
epithelium of the testis to undergo destruction without the mterstitial
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Diagram of spermatogenesis The first of the maturation divisions s the
reduction division 1n which the chromosome number 1s halved
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cells bemng affected When this happens none of the effects of male
hormone deficiency s found though if the mnterstittal cells too are de
stroyed then those effects appear It 1s therefore concluded that the
source of the male hormone 1s the interstitial cells which L 1 small
groups between the serumferous tubules

In immature animals and 1n boys before puberty the nterstitial cells
of the testis are functionless The changes of puberty are the drect
result of the action of the male hormone the secretion of which com
mences at this time In order to understand how thus comes about as
well as how sperm production 1s imtiated and maintamed, we must pay
attention {0 another endocrine gland the pitwitary body

THE PITUITARY GLAND

This 1s a structure about the size of a pea Which hangs hikea cherry
on its stem from the under surface of the brain It Lies m a depression



REPRODUCTION IN THE MALE

of the floor of the bram case calfed the pitmtary fossa It has several
Id but for p 1 purposes, 1t 1s sufficient to con
sider only two parts, the anterior and posterior lobes Our present
iterest 1s centred only 1n the first of these which, considenng its small
size seems {o produce a t fering array of d hormones that
affect many of the other endocrine glands as well as the body as a whole
We can summarnize these hiormones as follows There appear to be
three pituitary hormones which affect the gonads and are therefore
called gonadotrophuns the growth hormone which seems to mfluence
general bodily growth the util of sugars (carbohydrates) and the
production of nsulin by the pancreas one or more hormones which
conirol the activity of the adrenal cortex and are therefore called
the adrenocorticotrophic hormone now familiar as ‘ACTH  the
thyrotrophic hormone which controls the thyroid gland, and pos
sibly several other hormones about which we are less certain Because
of these multifarious actions the pitutary was long ago accorded
the title of leader of the endocrine orchestra by the late Sir Walter
Langdon Brown More recent 1nvestigators have found the choice of
title to be singularly appropriate because 1t seems that the pituitary
atself 1s under a considerable measure of control by a part of the bram
called the hypathalamus which on the same orchestral analogy, 1s now
seen to assume the role of conductor However as A § Parkes has
pomted out, the orchestral analogy becomes less satisfying when 1t 15
realized that some of the members of the orchestra—the other endocrine
glands—exert an influence both on the conductor and the leader

EFFECTS OF GONADOTROPHINS ON THE TESTIS

We must now return to the gonadotrophins The prevading view 1s
that there are at least two gonadotrophins and we wiii follow this n the
ensuing descnption It 1s believed that the same gonadotrophmns are
found both 1 men and women The names given to them are appro
prate only to the latter sex and they will therefore appear incongruous
when applied to the former One hormone 15 called follicle shmulating
hormone (FSH)Y the other s called luteimzing fiormone (L H) the
reasons for giving them these names will become clearer m the next
chapter

Before the age of puberty the production of FSH by the anterior
Jobe of the pitmtary gland 1s on a very small scale It 15 uncertan
whether the amount 1s merely small or altogether zero atall events the
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prepuberal testis remaias unstimulated The basic change at puberty ss
the production by the pitutary of effective amounts of FS H What
trggers the pitwitary 1ato activity at this time 1s unknown Another
question still tncompletely answered 1s whether the production of F § H
Just before puberty 1s 1n amounts ssmular to those of adults or whether
they are greater theoretically as will appear shortly they would be
expected to be greater and some 1rcomplete evidence ponts in this
direction
The precise effects of F S H on the testis are not altogether clear 1t
certainly appears to stimulate spermatogenesis though this does not
seem to be a direct action The results of many expenimental investiga
tions and of studtes 1n humans with vanous states of damage to the
testes suggest that the target cells for FS H 1n the testis may be the
Sertoh cells These 1t would seem are stimulated to produce 3 hormone,
still hypothetical whuch exerts an action on the germunal epithelium
causing 1t to proliferate at the same time the hormone evidently exerts
an action on the anterior lobe of the pituitary causing 1t to produce
less FSH Ths sort of reciprocal relationstup between pitustary and
target organ 1s typical the secretion of the target organ preventing the
overproduction of the pitwtaryhormone Consequently when the target
1s removed or rendered functionless by disease the pitmitary produces
an excess of the hormone 1n question
So 1t 15 with the testis C: 1s followed by an out
pounng of FSH the same excess 1s produced if the testes though
present are unable to respond to F S H Therefore 1n the abnormality
of development called pnmary hypogonadism 1 which the testes re
marn small and nactive because of a fault Iying 1n the testes themselves
FSH 15 present m excess The sort of evidence which locates the pro-
duction of the hypothetical hormone (called X hormone by Albright
and hus colleagues [47]) 1n the Sertol cells 1s the observation that only
when these are virtually eliminated by disease or otherwise does F § H
appear 1n excess
It s thought that X hormone 1n addition to hibiting the pro
duction of F S H by the anterior lobe of the pituttary may encourage
the release—if not the actual production—of the second gonadotrophin
L ¥ Tios stuntates the mtersuual celis which produce the male hor
mone testosterone This too probably has three actions for our present
consideratron It plays a part in spermatogenesis 1t inhibits the over
productron of LH by the pitwitary and 1t may stimulate the produc
tion of FSH by that gland Ths scheme of the mterrelationship of
17
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pitwtary and testicular hormones mn spermatogenesis 1s shown dragram
matically below If this complicated arrangement 1s correct 1t would
seem that for the mutiation and maintenance of normal spermato
genests at least two prtuitary gonadotrophins FSH and LH and
two testicular hormones, X hormone and testosterone must be pro-

ancnor pruttary

} spermatozoa
Hormonal relationships of the testts and pittutary gland The latter 1s repre
sented as having two i T follicle 1
hormone (F $ H) and luteimzing hormone (L H) The former 1t 1s thought
acts on the Sertoli cells of the testis (S) causing them to sectete the hypo-
thetical X hormone This substance infubits the production of F S H but pro
motes the secretion of LH  which acts on the Leydig cells of the testis (L)
caustng them to secrete the male hormone testosterone This inhubits the
secretion of L H but probably promotes the secretion of F S.H Testosterone
and X hormone together act upon the gerrmnal epithellum (G) to promote
p 5 though an shown 1s the direct action
of FSH and LH on the germmal epithelium {(After Howard et al [#7])

duced m correct and balanced amounts It 15 very likely that certain
other hormones such as the thyroid hormone and certain of the
adrenocortical hormones must also be present 1 normal amounts
while 1f female sex hormones (oestrogens) are present i excess damage
to the testis may result  Ths latter condition can anse if the Iver is
diseased and so unable to mactivate the oestrogens normally produced
males
k4 18
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At first sight it may seem extraordinary that female sex hormones
should be present 1n males the fact s that they seem to occur ;n quant:
tres which are not very different from those found 1n females Indeed
the urine of stallions and therr testes too are among the richest sources
of oestrogens One of the sites of production of oestrogens 1n both sexes
15 the adrenal cortex (about which more will be sad later) apother in
men 1s the testis (though not to anything hike the extent in stallions!)
There 1s some reason to suspect the Sertoli cell as the producer of
testicular oestrogens tumours are known to occur in both men and
women ansing 1t 1s thought from Sertoh cells and these tumours may
secrete oestrogens In fact 1t may be that X hormone 1s an oestrogen
makung the analogy between males and females even closer The reader
will not now be surprised to learn that females produce male hormones
1n considerable amounts the sites of ongmn being the adrenal cortex
again and the ovary

THE MALE HORMONE

‘We must now consider the male hormone produced by the inter
stihal cells of the testss and 1ts functions A large number of substances
{more than 40) mostly synth pounds belonging to the ck
group known as sterords have been shown to 1nfluence development 1n
the direction of maleness and are therefore called androgens In normal
human tissues and body flmds at least six such substances have been
1solated The most active occurring androg: t n
brologcal tests 15 btedly one called and thss 1s gener
ally behieved to be the natural male hormone anising from the interstitial
cells

Testosterone 15 the principal agent whereby the changes of puberty
are brought about 1n the boy It causes an increase 1n the rate of growth
of the body as a whole 1ncluding the bones and muscles It encourages
the laying down of protemn and therefore causes mtrogen retention
Although 1t stimulates the growth of the long bones 1t also as part of
the growth picture brings about the closure of the growing pomts of
the bones (epiphyses) For thus reason premature puberty 1o a boy
1s characterized by rapud growth the boy betng above the average for
bus age followed by an early cessation of growth so that he ends up
shorter than the average His proportions will be such that hus height
exceeds hus arm span and his upper measurement (from the top of the
head to the pubss) exceeds hus lower (from the pubis to the soles of the
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feet) In normal adults these proportions are approximately equal In
males deficient 1n male hormone (eunuchoids) because the epiphyses
remain open too long the proportions are usually reversed, the span
exceeding the height and the lower measurement the upper At the same
time the musculature 1s usually poorly developed

Other generalized effects of testosterone are promotion of the growth
of hair 1n the pubic region on the face and to a vanable extent, on
other parts of the body (1t does not promote growth of scalp hair but
rather encourages 1t to fall out) stimulation of growth of the cartilages
of the larynx, leading to deepenng of the voice and stimulation of the
activity of the sebaceous glands of the skin (which thickens under its
influence) This fast effect 1s partially responsible for the more common
occurrence of acne 1n men than in women Testosterone has marked
actions on the emotional state but we will return to these later

Before puberty the accessory sexual organs compnsing the pems
scrotum epididynus and the various accessory glands are all small and
so far as the glands are concerned virtually mactive Testosterone
causes striking growth m all these structures Under 1ts influence the
glands begin to secrete the matenal which forms the fluid part of the
semen-—the semnal plasma

Males who have always been deficrent 1n male hormone show char
actentstic deficiencies of behaviour There may be Jack of assertiveness
1mtiative and ability to concentrate while endurance mental as well as
physical 15 usually of a low order On the other hand an artistic type of
creativeness may be shown With excess of male hormone a caricature
of normal masculimty may be produced with a restless contmual
attempt to start new projects none of which 1s ever completed A well
known experiment which the effect of 1n promot
1ng aggressiveniess 1s that of altering the peck order i domestic hens
by its means It can usually be observed that 1n a group of hens housed
together a definite peck order 1s soon established wherem number one
hen will peck all the others but not be pecked herself number two
pecked only by number one will peck all but her and so on down to
the last hen 1n the order who pecked by all the others herself pecks
none of them Admumstration of testosterone to this hen will cause her
to ascend rapidly through the peck order ultimately to emerge number
one Suitable gradation of doses may achieve a complete reversal of the
ongmnal order

Testosterone will imcrease ibido that 1s the desire for sexval activi
ties and 1t will promote erection of the pems 1 males whose own
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production of male hormone 1s deficient Given to males with normally

functioning testes 1t will produce no appreciable effects This point 15
of great practical importance because most men complaiming of defic

ency of libido or of impotence (the mability to achieve erection) have
normally functioning testes Hormone admunustratton i these cases 1§
correspondingly disappointing As will be seen in a later chapter these
complamts are nearly always of psychologreal ongin so that the farlure
of testosterone 1s not surprising The normal occurrence of ibido and
potency 1n some eunuchs (men from whom the testes have been removed
surgically) shows that male hormone 1s not the only factor i deter

mumng therr mamfestation

ERECTION AND EJACULATION

The function of the penis as an organ of intromission requires its
conversion from the flaccid to the erect state Erection 1s brought about
by a rapid :nflow of blood 1ato the cavernous spaces in the erectile tissue
of the perus For this to occur relaxation of the heltcine artenes, through
which the blood flows mto the cavernous spaces must take place As
the cavernous tissues fill with blood under pressure the veins which in
the flaceid condition provide the outflow are compressed hindering the
cfilut of blood In thus way the organ enlarges and stiffens

The nervous bass for erection 1s provided by a spinal reflex action
whereby various appropriate stimuli such as touch can cause erection
(as can be demonstrated expenimentally 10 animals 1n whach the bran
has been destroyed) Superimposed upon this basic reflex arc are the
effects of impulses from the higher nervous centres by means of which
many other stumult such as sight smell sound as well as the results of
purely cortical activity such as thought memory and so on can cause
erection At the same time, many stmub acting through the associa
tion areas of the brain can exert an mntubitory effect on the erection
reflex esther pi g 1ts or abolish 1t once 1t has
begun This m}ub;tory mechamssm 15 held responsible for most cases
of mpotence It also provides the means whereby some control of a
voluntary nature can be exercised so that for example whereas 1n some
circumstances vartous stumult may evoke erection 1n others where
erection would be und le 1t can be delib Involun
tary inhibition of an erection 1n progress may result from disturbing

wmfluences of all sorts occurring at an mopportune moment
A further important factor affecting erection 1s the presence of male
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feet) In normal adults these proportions are approumately equal In
males defictent 1n male hormone (eunuchoids) because the eprphyses
remamn open too long the proportions are usually reversed, the span
exceeding the herght and the lower measurement the upper At the same
time the musculature 15 usually poorly developed

Other g lized effects of one are p tion of the growth
of hair 1n the pubic region on the face and, to a vanable extent on
other parts of the body (1t does not promote growth of scalp hair, but
rather encourages it to fall out) stimulation of growth of the cartlages
of the larynx leading to deeperung of the voice and stimulation of the
activity of the sebaceous glands of the skin (which thickens under its
influence) Thus Jast effect 1s partially responsible for the more common
oceurrence of acne in men than 1n women Testosterone has marked
actions on the emotional state but we will return to these later

Before puberty the accessory sexual organs, compnsing the pems
scrotum epididymis and the various accessory glands, are all small and
so far as the glands are concerned, virtually mactive Testosterone
causes striking growth 1n all these structures Under 2ts influence the
glands begin to secrete the material which forms the flud part of the
semen--the semunal plasma

Males who have always been deficient 1t male hormone show char
actenistic deficiencies of behaviour There may be lack of assertiveness
mthiative and ability to concentrate, while endurance mental as well as
physical 15 usually of a low order On the other hand an artistic type of
creativeness may be shown With excess of male hormone a cancature
of normal masculimty may be produced with a restless contmual
attempt to start new projects none of which 1s ever completed A well
known experiment which 1llustrates the effect of testosterone mn promot
1ng aggressiveness 1s that of altering the peck order i domestic hens
by 1ts means It can usually be observed that 1n a group of hens housed
together a defimte peck order 1s soon established wheremn number one
hen will peck all the others but not be pecked herself number two
pecked only by number one will peck all but her and so on down to
the last hen n the order who pecked by all the others herself pecks
none of them Admumstration of testosterone to this hen will cause her
to ascend rapidly through the peck order ultimately to emerge number
one Swtable gradation of doses may achieve a complete reversal of the
onginal order

Testosterone will mcrease tbido that 1s the desire for sexual activi
ties and 1t will promote erection of the pemis ;n males whose own
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respiratory fates ncrease and blood pressure mses there 15 a general
of lar tensions throughout the body and rhythmic

movements especally of the pelvic regton occur and increase 1 speed
At the clumax or orgasm the tenstons are released ¢jaculation occurs
and the body then rapidly returns to a normal state Ejaculation like
erection 15 brought about primanly by a spinal reflex and requires the
1ntervention of no nervous centres higher than those in the sprnal cord
Ouce the reflex has been set 1n motion 1t 1s beyond the reach of volun
tary inhibstory control In ths 1t 15 unhke the subjective accompani
ments since these can be enhanced or hindered by infl acting on
the higher centres of the brain Preceding the actual ejaculation the
stimuh which will eventually produce 1t cause reflex mcreased secretion
of the accessory sex glands so that 1n some men clear flud (mamly
denved from the glands of Littré) may escape from the urethral meatus
The discharge of mpulses from the spmal centre eventually causes
chythmic contraction of the vasa deferentia seminal vesicles and pros
tate thereby expelling the d sper and accessory secre
tions The semunal flurd so formed 15 eject:d from the urethral opening
(meatus) i a senes of spurts, varying i number from 2 or 3 to perhaps
2 dozen The first spurt 15 wsually devord of spermatozoa, being
composed cluefly of secretions from the urethral glands (Littré) and
Cowper s glands An ntermediate fraction of the ejaculate 1s nich m
spermatozoa The remander consists mostly of prostatic secretion and
may be almost devord of spermatozoa

The forceful nature of the first part of the ejaculation 1s due to the
contractions of accessory muscles which compress the root of the pems
At the same tume the sphincter muscle at the base of the bladder con
tracts thus prevcnnng the back flow of semnal flud nto the bladder
Very failure to ejaculate (in spite of a normal
orgasm) may be caused by the failure of this muscle to contract appro
priately the d canbed d by the urine voided
shortly after an orgasm when live spermatozoa will be found

In normal circumstances the stimuli which eventually produce gjacu
lation anse from friction between the pems and the vaginal walls dunng
intercourse, but many other stumuli may contrbute to the end result
Indeed 1n some individuals ejaculation can result from erotic stumula
tion of various sorts 1f sufficiently intense 1n the absence of actual
coitus or other direct sumulation of the penis

The subjective accompaniments of erection and ¢jaculation are very
susceptible to inlubitory or remnforcing effects from various sources so
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hormone Erections occur m boys long before puberty and 1n eunuchs
and males whose testes have never developed properly (cunuchoids)
hence testosterone 1s not essential for erection On the other hand
many eunuchoids complain of mfrequent and imperfect erections
whnch are rendered normat by appropnate treatment with testosterone
Moreover if given 1n excessive doses, testosterone may mduce a state
of more or less continuous erection (called priapism) On the other hand
the admustration of testosterone to men who are impotent but who

hughercentres
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direct penile
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The physiological basis of erection Direct stimulation of the pers acts V13
aspmal reflex 1t 15 remforced by stmult such as sight smell thonght etc
acting via the brain and spinal cord but can be ovenidden by mhibition from
the higher centres of the bran The final common path of all these influences
passes via the pelvic parasympathetic nerves to the helicine artertes of the penis
When these dilate the blood flow to the cavernous spaces 1s greatly increased
and erection follows It 1s probable that testosterone acts at some pount in the
final common path augmenting the mfluence of the nervous system for this
reason where preventserectton asinp 1p testo
sterone 15 devord of influence

secrete normal amounts of male hormone 1s almost ivanably without
any effect whatever It would seem therefore that testosterone facilt
tates the normal erection reflex reducing the threshold of the stimult
necessary to excite 1t 1t 15 powerless however to overcome the effects
of inhbition exerted by the higher centres aund it 1s quite clear that
these inhibitory stimuli are prepotent since coming 1n circumstances
which have already excited erection they can abolish st

‘When the stimult which excite erection are sufficiently intense and
sufficiently prolonged they set i tram a remarkable series of nervous
and muscular effects culminating 1n orgasm and ejaculation Pulse and
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though to a frequency which mght seem unduly low for the indsidual
concerned, can fully restore fertiity

Another effect of abstinence 10 addition to permutting a temporary
crease 1n cotal frequency 13 to speed up the attminment of orgasm
This effect may be so pronounced as to lead to the embarrassing and

of p e ejacull Thus 18 often en
countered at the beginming of a marnage and 1f not tackled sensibly
may lead to disastrous \ q C Iy through

the fear of failure at the next coital attempt either impotence 1s ex
penienced or else postponement of the attempt too long again causes
prematuce ejaculation The remedy 1s obvious after a premature ejacu
Iation e should be pted again as soon as an erection
can be achieved and will then rarely fail A sensible understanding
attitude on the part of the wife 1s clearly also of great assistance

SEMINAL FLUID

The fresh mixed ejaculate 15 a shghtly yellowish opaque viscrd flud,
averaging about a teaspoonful (3 5 m! } in volume (volumes up to {5 ml
bave been recorded) with a pecubar and charactenstic odour The
semen consists of two parts the spermatozoa and the liquid medium
n which they are suspended (sermnal plasma)}

The precise function of the seminal plasma 1s not clear At first sight
1t scems obvious that thus function 15 to provide 2 medium for the
transfer and nounshment of the spermatozoa but as has already been
stated the spermatozoa are for the most part ejaculated independently
of the bulk of the plasma Moreover there 15 good reason to believe
that most atany rate of the spermatozoa which will succeed i entering
the cervical canal and proceeding onwards towards the ovum reach the
canal within a few munutes (or even less) of ejaculation Therefore
although the plasma seems to be well swted to mamntainng the activity
of the spermatozoa we cannot assume that all the substances it 1s known
to contan actually have thus function Among the more mmportant of
these substances are fructose (derved from the seminal vesicles) and
citric acid (from the prostate)

The spermatozoa use fructose as a source of energy for motiity
experimentally it has been shown that they can utilize glucose just as
well and 1ndeed 1t was long thought that the sugar of semnal plasma
was glucose It1s thanks to the elegant researches of Mapn that we now

know that thus belief was correct [69] Attempts to correlate the
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that whereas 1n 1deal circumstances they are ntense 1n unfelicitous
situations they may be almost absent During the progress of normal
'y coitus an sensation of tension 1s experienced

corresponding to the actual muscular tensions mentioned above, these
reach a chmax at the moment of orgasm, and are followed by a corre
sponding sense of relaxation usually accompanied by a desire for sleep
The pleasurable sensations, usually of a moderate degree at the begin
ning of cortus build up shortly before orgasm and reach a sertes of
maxima corresponding with the thythmie contractions of the muscular
structures involved 1n ejaculation only to subside more or less rapudly
immedately afterwards

After ejaculation 1t 1s usual for the pen:s to return to its flaceid state
(though n some 1ndividuals 1n particularly erotic circumstances erec
tion may be mamtained and later a further ejaculation may occur)
After orgasm the nervous stmuli which caused relaxation of the helicine
arteries cease so that when the normal state of the artenes 1s restored
the pressure of blood 1n the cavernous spaces falls (the blood leaking out
through the veins) Once the p 15 reduced, the p of
the veins 1s relieved and the outflow of blood ncreases rapidly the
pemss returning to 1ts resting size and condition

Great vanability 1s shown by different individuals, and by the same

dividual at d times 1 the frequency with wich he can ¢jacu
late Using this as a measure of sexual potency 1t can be said that
general such potency 1s greatest about the time of puberty and gradually
wanes throughout the rest of lfe Physical fatigue uncongemal sur
roundmngs and malnutnition as well as causing decreased sexual desire
will also dimimish sexual potency or even lead to complete impotence
In normal circumstances the potency of an indrvidual 1s conditioned by
the frequency of mtercourse tself smce abstinence will increase 1t while
frequent mtercourse will decrease 1t It 1s very unlikely that any physical
harm can ever result from so-called sexual excess smce before such
harm could cccur the individual would have reached a stage wheremnt
he would no longer be able to obtain an erection or to ejaculate But
whereas one man may be able to ¢jaculate regularly more than once a
day another may be unable to do so more than once a week These are
basic individual variations without any necessary connotation of excess
1n the first case or of deficiency in the second Nevertheless though a
Tugh frequency of intercourse may be harmless 1n other respects by
depleting the spermatozoan content of the ejaculate 1t can be respon
sible for infertility 1n such limting se even
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more than 185 millior moving sper and a sp lated

on the following day contains more than 80 million moving sperma
tozoa Second relative fertility the first spectmen (produced as above)
contains between 185 and 80 miflion moving spermatozoa the second
specimen less than 80 million moving spermatozoa Third subfertility
1n the majonty of semmal specimens exanuned there are fewer than
80 million moving spermatozoa

Other authors disagree with these conclusions One theoretical objec
tion for example 15 that when the senunal fluid 1s diuted to make the
count some of the moving sper wil be d by the
difuting flmd the proportion so tmactivated vaties considerably from
one specimen to another and probably has nothmg whatever to do
with 1ts potential fertility

An extensive study has been made by MacLeod [63] with the object
of obtaimng objective data on the sperm counts of men of proven
fertiity as compared with those of men with fertiity problems He
vestigated 1000 men from each group and his findings may be sum
marized as follows About 5 per cent of the men from the fertile group
had sperm counts consistently below 20 mdlions per m! For the pur
poses of comparison he assumed that sperm density had no effect on
fertility 1f thus were true then at different levels of sperm density there
would be approumately equal numbers from the fertile and infertile
groups In fact below 20 mullions per ml there were far more cases
from the infertile group though above that level the contributions were
similar He therefore concluded that 20 mullions per ml 1s a cntical
level below which nfertility 1s Iikely to be shown He next treated m
the same way the estimate of the proportion of the moving spermatozoa
1e the epaculate and the quakty of motion a stukng difference was now
shown the hugher the level of sperm actiity the more likely was the
ejaculate to be fertile Smlar findings were true for the proportion of
normal to abnormal spermatozoa i the ejaculates The conclusion was
therefore reached that provided the sperm density was 1 excess of
20 mullions per ml excellence of activity gave the best indrcation of
potential fertihty Once again therefore 1n general agreement with the
views of Farns the emphasis 1s on the numbers of normal moving
spermatozoa rather than total numbers [83]

Much effort has been expended in classifying the various morpho
logical types of spermatozoa seen n stamned films made from semunal
fluid The lengths to which many authors have gone seem to be quite
extraordinary Some, forcxample try to draw conclusions on the quality
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fructose and citric acid content of the semunal plasma with the fertility
of the semen have not yielded clear cut results though 1t appears that
more highly fertile semen tends to have a rather low fructose and a
rather hugh citric acid content [44]

The numbers of spermatozoa present 1n the semunal fluid vary enor
mouslyin different individuals, and also a good deal n the samendividual
at different times The length of tume elapsing since the last ejaculation
has a good deal to do with this vanability, but 1t has often been thought
that sf this period of abstinence 1s constant the sperm content of the
ejaculate should be fairly constant too There 1s no doubt that in general
this 15 untrue For estimating the fertility of men most workers have
advocated a three day period of ab before the production of &
semunal specimen for testing because 1t 1s found that 1n the majority of
marned couples the frequency of intercourse 1s about twice a week
Farrs [32] contends that for many men this period 1s too short and that
after five days of abstinence the number of spermatozoa ¢jaculated 18
more nearly maximal the varations from one specimen to another then
being much less Even wath the five day period however the fact re
mains that specimen to specimen variability 1s stilf marked m some
ndividuals

In different individuals the density of spermatozoa 1n the semen may
range from zero to 700 million or more per milhlitre Men who con
sistently have no sper present are ob Ly ipletely stenle
but with regard to the pernussible numb ipatsble with
fertihity there 15 much difference of oprion The older views, which are
still repeated from text book to text book, held that concepfion was
unltkely to occur if the sperm density was much less than 50 or 60
mllions per m! Nearly all modern workers 1n thus field reject this 1dea
completely and pomnt to their experiences wherein men producing as
few as 2 or 3 mullion spermatozoa per ml have on occaston brought
about conception Of recent years serious attempts have been made to
establish objective criterta on which male fertiity can be based and
although different authors have used different standards and methods
of approach to the prot a synthes:s of the findings shows consider
able agreement on the main ponts

In assessing semmnal flud Farrs [32] takes the view that the most
important single criterion 15 the total number of progressively moving
spermatozoa and as a result of his investigations he has defined three
degrees of fertility 1n the male

First high fertility the semen ;;ter five days abstinence contains
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have expected that these men—or some of them—would have had ab-
normal sperm morphology [102] In Macleod s [64] recent and very
extenssve studies no connexion between abortion and semunal abnor
malities could be found indeed with mising semunal excellence there
seemed to be an increasing number of abortions but this was doubtless
sumply due to the greater number of pregnancies in these cases In recent
studies by Bender [13] from Liverpool on the outcome of pregnancy
1n previously mfertile women the abortion rate was thought to be at
least double that expected for pregnancies in general but once again,
no connexion with semmal abnormahties could be seen
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of semen by comparing the differential count of abnormal forms to the
differential count of white blood corpuscles But morphologcally ab
normal spermatozoa result from defects 1n therr development and
maturation and there 15 no evidence that this has any connevion with
the different classes of white corpuscles found 1n the blood Stace
morphol Ily abnormal sper are far less Iikely to effect fertil
1zatton than normal ones 1t follows as has already been sard that what
matters 1s the number of normal spermatozoa which have a chance of
reaching the ovum On these grounds alone therefore it may well be
argued that differentrating the kmds of abnormal spermatozoa 15 of
Iittle more than acad nterest C quently we will give only 2
brief indicatton of the common findings m seminal flmd

Depending upon the strictness of the criterion of normalty , different
workers have varying 1deas regarding the permussible proportion of
normal spermatozoa, ranging from about 90 per cent to 60 per cent the
latter figure applying to those who regard all spermatozoa not co
forming to the well recognized pattern of normality as abnormal
Abnormalities may take almost every concervable form and as stated
above lttle of value 1s gamned from elaborate classifications There may
be gant sper often with musshapen heads (amorphic) pm
heads which actually have no heads at all and therefore no nuclear
substance so that they are certamnly incapable of fertilization though
they often move rapidly round heads tapenng heads bent mid preces
cytoplasmic collats typical of incompletely matured spermatozoa the
extreme beng the spermatid wherein extenstve cytoplasm surrounds
the nucleus and the tail 1s short and duplicate forms exther with double
heads or double tails

One of the reasons which have been put forward for taking a detailed
interest 1n abnormal sperm morphology 1s that semen with increased
proportions of abnormal forms may 1if succeeding 1n causing fertdizd
tion fead to the development of abnormal embryos which sooner or
later are aborted In other words the possibility of the male beng
responsible for repeated miscarriages has been mooted and indeed this
view has been widely entertained No rehable studies however support
it and all the avattable evidence 1s against 1t It has already been stated
that 1t 15 hughly probable that few if any abnormal spermatozoa can
reach the ovum and doubtful 1f any could effect fertilization The
author s own semunal studies on the husbands of wives who had re
peated muscarriages showed 1n almost all cases, entwrely normal find
mgs whereas 1f the view under consideration were correct one would
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functional types those which affect the way 1n which the body deals
with sugays (these are called gluco-corticords and include the now well
known cortisone) those which affect the balance of certatn nunerals
partrentarly sodium and potassmum {these are called mineralo-corts
cowds) and those which 1n thetr actions resemble the sex hormones
Although further attention will be directed marnly to this thied group
the general physiological importance of the first two requnres a hittle
more explanation

The vital function of the adrenal gland secms to depend matnly if
not wholly on the hormones of the types which control sugar and
mineral metabolism Expeniments on anumals deprived of the adrenal
cortex on both sides have shown that the muneral regulatieg hormones
have the greatest effects tn profonging hife but 1n the absence of the
sugar regulating hormones the blood sugar 1s so unstable and can fall
so low that consciousness 1s eastly lost One of the principal actions
of the sugar regulating hormones 1s to break down body protem with
the lib of sugar which lates 1n the blood this happens in
Cushing s disease 1n wiuch there 15 an overproduction of these hor
mones and 1t1s also an eatly though transient, response to almost ail
forms of severe stress such as surgical operations acute tllnesses or
1gjures to the body

‘The adrenal hormones of the thurd group act esther ike male hormone:
or female hormone The amounts of the latter which the adrenal gland
produces are, 1n ordmary curcumstances too small to have any stnking
effects The male type adrenal hormones (androgens) are probably of
more importance 12 normal people This 15 not because of therr mascu
huzing effects (which become mamifest only i special circumstances)
but because they have effects which are 1n some ways antagomstic to
those of the sugar regulating hormones Whereas the latter cause the
destruction of proten with the consequent loss to the body of mtrogen
the male-type hormones favour the bulding up of protein and so cavse
retention of nitrogen

The adrenal androgens have as part of their chemical structure a
Letonic groupattached to the 17-carbon atomof the sterosd nuclens or
are converted 1a the body mto substances having this group substances
syt Bug strectore are called 17 k ds By the mex. of
17 ketosterords in the urine, some 1dea of the androgenic activty of the
adrenal cortes can be gamed Before puberty it 1s very low and sumular
1n both sexes It rises slowly during the two or three years preceding
Puberty and sapidly during 1t This marked increase 1 the activaty of
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4 part m reproductive processes 15 the adrenal (or suprarenal)
gland There are a pair of these structures each m shape 12
sembling a cocked hat and Iymg just above the kedney of 1ts own side
They are provided with 2 very rich blood supply Each gland conststs
of two parts an outer cottex and an mner medulla of different embryo-
logical omigms The former anses from the same embryome tissue
s that 1n which the gonads develop and 1t 1s therefore not surpnsmg
that 1t has a physiologieal relationshup to them s fater ife The Jatter
anses from the same source as a part of the nervous system {the sympa
thetic) and acts 1 conjunction wish s
The adrenal glands are essential to hfe by reason of the hormonss
wiuch they secrete It has long been established that the cortex not the
medulla 1s the part which has this vital function The medulia under
the mfluence of the sympa thetic netvous system secretes mato the blood
stream & substance called adrenabn thss hormone has widespread
actious which can be generalized as those which have a defensive value
to the arumal berng called forth i conditions of alarm The character
sstic reaction of a cat on seewg a dog for example 15 largely due to the
sudden flooding of the org with adrenalin The adrenal medulla
however plays no direct or special part in reproductive physsology and
need not detain us further
The adrenal cortex produces a be garray of which
vecent chemical research has shown belong to the same class of com
pounds as the male and female hormones namely the steroids By
means of these hormones the adrenal cortex exerts a profound mflu
ence on many aspects of the body s economy No sumple account of the
phystology of the adrenal cortex 1s possibie and even the followmng
which 1s scarcely a skeleton may seem rather abstruse
‘The hormones of the adrenal cortex can be grouped snto three mam
0

g NOTRER endocnne gland which among its many functions plays
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THE FEMALE REPRODUCTIVE CYCLE

e female reproductive organs (described 1 detail tn Appendix 1)
l compnise the mternal genitalia—the ovanes (whuch correspond
to the testes 1n the male) the uterus or womb with sts uterine or
Fallopian tubes through which ova produced by the ovaries can enter
mto the cavity of the uterus and its cervix by which that cavity com
municates with the vagina and the external genital organs which melude
the mons pubrs labiz majora labia yunora clitons (corresponding to
the perus 1n the male but vestigtal and without essential function 1n the
female) and the vestibule of the vagina with 1ts glands Of special con
cern to us 11 thus chapter are the ovanes and the hung of the uterus
(the endometrium) by reason of thepart they playin the menstrual cycle
In young gurls before the age of pubcrty all the rcproductlve org:ms
are 1t a rud and A
unimportant excepiton to this siaie-mem can be made forn the ncw
born infant certain evidences of activity of the reproductive organs
can sometimes be seen These will be referred to later The differences
between boys and gurls duning the prepuberal phase are thercfore less
than at any other time and may be regarded as due to the genetic

differences between the sexes (and perhaps to the actviues of the
gonads during the foetal stage)

THE OVARIES

The ovanes consist of two main parts the stroma and the ovanan
follicles (Graafian follicles) The former has a supporting function while
the latter are assoctated with the ova or egg-cells Follicles are present
1 enormous numbers in the ovanes of children mawmly 1 the deeper
parts of the ovary at that stage In new born gurls there 15 also a great
hypertrophy of the mterstitial elements of the ovary the precise signufi
cance of which 1s unknown This gradually subsides during the first src
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the adrenal cortex 1s called the adrenarche and corresponds with the
outburst of gonadal activity at puberty The testosterone secreted by
the testes after pubertys partially converted sto 17 ketosteroids conse
quently the 17 ketosteroid output of men being made up partly of
adrenal cortical substances and testicular substances, 1s usually higher
than that of women who of course lack the latter Nevertheless the
difference 1s not all that great and there are many normal women who
appear consistently to excrete larger amounts of 17 ketosteroids than
do some normal men

In a later chapter we shall see how the abnormal production of
hormones by the adrenal cortex can be responsible for certam abnor
malities of sexual develop and differentiation
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lation upon a causal assoctation and 1t 1s known that light, particularly
mn the matter of the duration of daylight affects the reproductive
thythm sn some ammals, such as the ferret Nevertheless no acceptable
evidence of assocation of the menstrual thythm of women with external
thythms has ever been adduced It 1s generally agreed that the control
of the rhythmuc function depends on the hypothalamus and pitustary
gland There 13 some evidence suggesting an 1nherent rhythm both in
the adrenal cortex and the ovary as well but these latter rhythms, if
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Diagram of the ferale external genutal organs

they exist would appear to be of less importance than the first How this
rhythm 1s translated snto the occurrences of the menstrual cycle must
row be explatned

The rhythmic actvity of the hypothalamus and pitwitary normally
develops shortly before puberty At this time the prturtary gland begins
to secrete gonadotrophin mto the blood stream The question of the
vumber and kinds of gonadotrophin bas already been rased m
chapter II here we will merely follow the most generally accepted
though not necessanly correct view that mtially the gonadotrophin
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years The primutive follicles remamn exther unchanged or show degener
atwve changes duning the prepuberal pertod Indeed, most of the primt
twe folticles disappear through this deg process (atresta) only
a small proportion-—~peshaps 400 out of 400 000—are destined to take
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Diagram of the female mternaf genital organs seen from befusd the utetus
tubes and vagina cut so as 1@ show the mieror

part m ovulation The term oogenesss 15 apphed to the actual formatiat
of ova (cf spermatogencsis w the male) In contrast to spermatogenesis
which 1s essentially 2 function of setvally mature males the production
of egg-cells 1s probably purely a foetal activity [65-8 92]

DVULATION AND THE MENSTRUAL CYCLE

The hberation of mature ova from the ovary unlike that of mature
spermatozoa from the festis 15 & discontinuaus or cychical process
For this reason since avulavon s associated with 2 whole senes of
other accompasnyng changes female reproductve phystology s char
acterized by sts fundamentally cyclic nature of which the most obvious
outnard evidence 1o women 1s the menstrual cycle

Just what determines the penodicify of the female reproductive
organs 1s upcerta The correspondence of the most ssual cycle fengdt
with that of ¢he lunar month has from time imwemonal invited specu
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no useful purpose whatsocver, beyond indicating when they occur
reasonably regularly, the probabiity that the di pp

1s functioning properly Even 1n thus respect they ¢an be misleading
since appatently normal and regular menstruation can take place 1n
the absence of ovulation This as has been explained 1s usually the
case with the first period and st 15 also true of subscquent penods

antenor pitwitary

Hormonal relationshups of ovary and pitustary gland (compare figure on
Page18) FSH produced by the prtwtary acts on the theca tnterna of the
follicle (T 1) which secretes oestrogen thus tends to mhibit the production of
FSH but stimulates the secretion of L H by the pitwtary L H acts on the
granulosa cells of the follicle (G) leadmng to the formation of progesterone
which acts back on the pitutary wmhibsting LH secretion but stimulating
that of FSH In the mduction of ovulation (O) two possibilities are repre
sented either FSH and LH together act durectly to cause release of the
ovum, or their actions are mediated by oestrogen and progesterone

dunng the first few years after the menarche Presumably duning this
time the intensity of ovantan sttmulation 1s insufficient to lead to the
full development of Graafian follicles and the liberation of therr con
tained ova Eventually, however this stage 1s reached, now 1t 1s gener
ally supp the I of gene hormone produced
by the ovary react upon the prtustary gland so as ta cause the latter to
hiberate a second gonadotroptun Iutemuzing hormone (LH) This
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secreted 1s follicle stimulating hormone (F S H) The amounts of this
at first are small but they exert effects on the ovaries bringng about
the growth and enlargement of some of the follicles The fact that
development of the breasts and the beginming of the differentiation
of the general bodily configuration are seen to occur before puberty
atself, leads to the conclusion that female sex hormone 1s secreted by
the ovaries of prepuberal girls This 1s because, with successive waves
of FSH production sufficient follicle development eventually occurs
for the secretton by the follicles of the oestrogenic ovarian hormone
At the same time oestrogemic stimulation leads to enlargement of the
uterus some develof of the end 1um (the lining membrane
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Diagram of development of the egg cell The first maturation division results
1n the halving of the number of chromosomes It and the second diiston 1
volves the casting out of a polar body —a small non functional cell The first
polar body may drvde nito two
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of the uterine cavity) and growth of the external gental organs When
the cyclic secretion of oestrogen by the ovary reaches a level high
enough to produce a critical degree of p of the end rum
regressive changes occur 1n the latter as the oestrogen level wanes and
bleeding takes place This blood ocozes mto the cavity of the uterus
whence 1t flows through the cervix and vagina to appear as the first
menstrual flow or menarche

The first menstrual bleedmng 1s thus npearly always the direct result
of a falling oestrogen level due to cyclically decreasing pituitary
stimulation of the ovaries It has nothung whatever to do with getting
nd of waste products  getting nid of too much blood which would
otherwase go to the head and make one mad or any similar specula
tions This point cannot be overemphasized Menstrual penods serve
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Within a few days of the beginmng of the menstrual pertod that 1s
by about the third or fourth day of the new cycle enlargement of several
follicles commences 1n both ovanes Soon one far outstnps the others
the latter subsequently regress The follicle which 15 singled out for
ovulation (what determunes thus selection 1s quite unknown) approaches
the surface of the ovary as a result of growth changes sn the surrounding
tissue, the follicle stself of course has no apparatus for self propulsion
Its blood supply greatly increases except for one projecting area on
the surface, the sigma at which pomt the follicle will rupture dunng
ovulation

surface of
ovary,

antrum filled wich
hiquor follicul

cumulus
A nipe Graafian follicle

As the tune of ovulation approaches changes begin 1n the granulosa
cells which Ime the follicke They develop a yellow colour and start
to secrete small of The tension
nises and degenerative changes occur 1n the stigma because of 1ts greatly
reduced blood supply The follicle then ruptures at this pomnt The
cumulus becomes hed from the der of the g losa cells
and floats out of the follicle with 1ts contamed ovum Just before this
the first maturation division of the egg has taken place the second
one may also occur at this time but apparently 1t 1s more commonly
delayed for a few hours until the time of fertihzation

The corpus luteum develops rapidly The stage of maturity 1s reached
by about the eighth post ovulational day degenerative changes set 1n
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causes the follicle to secrete a second ovaman hormone, progesterone
At the same tme when the appropriate proportions of FSH and
L H areattamed, and the follicle has ripened fully, 1t ruptures Iiberating
1ts contained ovum (ovulation)

The cycle of events does not end with ovulation on the contrary
this 15 the signal for a series of further changes of great importance
within the ovary The ruptured follicle, immedrately after ovulation
collapses and fills with blood clot Follicle cells rapidly multiply so as to
fill up the follicular cavity and to form the yellow body (corpus luteum)
This continues to enlarge and to sewrete progesterone for 10 or
12 days after ovulation Animal experiments give reason to suppose
that a tlurd pituitary hormone (luteotrophic hormone or prolactm)
15 necessary 1 order that progesterone secretton from the corpus
luteum may occur since although L H may cause lutemization m
animals from whom the pituitary gland has been removed luteotrophic
hormone must be given as well 1f the corpus Iuteum 15 to secrete pro
gesterone If the ovum 1s not fertilized pituitary activity wanes the
corpus luteum regresses and the secretion of progesterone ceases Along
with this the secretion of oestrogen falls too As a result the endo
metrium which has been undergomg develop under the
of the ovarran hormones 1s now deprived of 1ts hormonal support and
n consequence breaks down with accompanymg bleeding Thus 1s the
normal menstrual bleeding resulting from an ovular cycle since 1t
takes place from an end wm which has responded both to oestro
gen and to progesterone When this stage has been reached the gul
has attamed to fertility

In normal circumstances except for mterruptions due to pregnancy
ovilar cycles once established will contraue for many years Quite
commonly, however an occasional anovular cycle may be interspersed
and to this no special significance 1s to be attributed As the conclusion
of the reproductive period 1s approached the number of available
follicles becomes less and the freq of lar cycles
At this stage the regulanty of the peniods usually suffers too This 1s
the chmacteric or phase of waning ovanan activity Eventually when
no more follicles extst the ovary becomes completely refractory to
stimulation by the prtuttary hormones 1ts output of oestrogen 1s 1n
sufficient to build up the endometrium to a degree from which bleeding
will take place and all periods cease This 1s the menopause

‘We must now consider some of these aspects of menstrual function
1n more detail
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phase of corpus luteum actrvity As the corpus luteum degenerates the
oestrogen level falls reaching its lowest values at the onset of men

struation which 1s also the start of the next cycle Progesterone pro

ductron probably begms Just before ovulation 1t increases to a maxi

mum about eight days after ovulation and by two days later has begun
to fall disappearing within two or three days of the onset of menstrua

tion The actual detection of progesterone 1n body fluids 15 exceedingly
difficult technrcally, but its elab can be followed more easily by
estmating pregnanediol an excretory product which appears in the
unne Studies of this substance have shown that 1t 1s produced only in
ovular cycles being absent 1n anovular cycles

THE FEMALE HORMONES

The ovary secretes oestrogens progesterone and apparently, sub-
stances with a male hormone like action or androgens All these
substances belong to the chemical class known as steroids

There are three principal oestrogens found 1 humans They are
called cestradiol (thought to be the true female hormone) oestrone and
oestriol chemically they resemble one another very closely the latter
two probably ansing through the actions of the cells of vanous organs
of the body on oestradiol Many other naturally occurrmg oestrogens
are known and 1n addition there are several groups of entirely
synthetic compounds having lttle chemical resemblance to the
natural oestrogens but nevertheless possessing potent oestrogentc
Pproperties

The influences of the oestrogeni. hormones can be divided 1nto
gemtal and extragemital The organs of the gental tract are the primary
target for oestrogens Duning adolescence their action results 1n en
largement and differentiaton of the vulva and vagina with proliferatron
of the epithehal cells of the latter Indeed the vaginal epithelium 1s so
sensittve to oestrogens that Allen and Doisy [4] 1 1923 used 1t as the
first reliable test for oestrogentc substances (They based their test on
the description, given five years earlier by Stockard and Papamcolacu
[97] of the vagmal epithelial cell changes durning the oestrous cycle of
fodents ) It has remamned the standard reaction for the purpose and 1s
of considerable chnreal value for g roughly the
status of women with menstrual disorders

‘The reaction of the vagina becomes markedly acxd under the influence

of oestrogens the pH of the pormal healthy vagina being about
RS—D 41
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about two days later so that by about the eleventh or twelfth day aftec
ovulation, hittle secretory activity 1s retamed
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A newly produced egg cell

Corresponding with these changes i sts structure the ovary shows
cychie secretory activity Dunng the phase of follicular growth oestro

gen 1s secreted 1n g M of the B
FSH LT
Gestrogen
Progesterone
‘uns:ﬂuzmn
]

] "
days of cycle

Changes in hormone levels during the menstrual cycle (LT 1s luteotroptuc
hormone }

output n women indicate that a shght fall occurs at the time of
ovulation to be succeeded by a nse to a still hugher level during the
40
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influence of progesterone dunng the second half of the menstrual cycle
are described on page 44 It modifies the secretions of the glands of
the cervix It promotes growth of the mulk secreting tissue of the
breasts It enhances the water and sodium retasnng effects of oestro-
gens this 1s believed to be resp ble for the p val tenston
of wiich some women complam 1n the week or ten days preceding
the onset of the peniod Tt appears to be of paramount importance
dunng pregnancy, though sts precise f then are not altogeth
clear In some circumstances (manly experimental) an antagonism
between oestrogen and progesterone scems to eust

@) O]
Proportions of uterus and cervix in infancy (a) and adulthood (b) The black

band represents the 1sthmus the junction between cervix and body of the
uterus

Just as the precise function of the oestrogens found 1 men 15 un
certamn 50 15 that of the male hormones (androgens) found 1n women
Opimons vary greatly At one extreme are those of Hamblen [42] who

states Nophysiol 1 genitalrole of androgens 1n the female has been
described and none seems Likely In view of the defemimzing or contra
sexual al which androgen therapy prod n woman 1t

seems likely that gynecic functions occur despite woman s androgen
motety rather than by virtue of 1t At the other extreme one may quote
Loeser {62] who states The androgens are as umportant 1 the
economy of the female as are the oestrogens Perhaps their true
sigmificance lies somewhere 1n between
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40-45 Growth of the cervix uterne muscle (myometrium) ‘and endo
metrnium, and uterine tubes 1s brought about by oestrogens, and the
infantile proportions between cervix and the body of the uterus are
changed to those of the adult The changes in the endometrium effected
by oestrogens are those found duning the prohiferative phase of the
menstrual cycle Oestrogens exert indirect effects on the ovary, by
modifying the secretion of gonadotrophins by the anterior lobe of the
ptwtary 1n excess, they inhibit the latter and so lead to depresston of
ovarian function, but 1n mod they may enhance pituitary
activity and probably favour the secretion of lutermnng hormene,
which stops further follicle development but leads to corpus Infeum
formation On the breasts oestrogens exert a growth promoting actvity
and cause proliferation of the duct system

Yol

(2) (b) (€} @)

The principal types of cpithelial cell found n vagmal smears (2) basal
(b) prumetive " (c) late intermediate (d) fully cormfied with pyknotic (small and
densely stainung) nucleus

Among the effects of gens are a tend to
dilatation of the blood vessels, increased growth of bone with deposition
of caleum m the bone matrix and closure of the growmg poits
(epiphyses) retention of Aurd withm the tissue—particularly the skin
and subcutaneous tissues (the sexual skin of certam monkeys shows
marked cyclic swelling due to the action of ovanan oestrogens and this
18 brought about entirely by flud retention) retention of certain elec
trolytes particularly sodiim and a tendency to store mitrogen 1n the
form of new tissue protein—but to a much smaller degree than s shown
by androgens

Prog the bolism of gens and perhaps
exerts 1ts actions mamly i this way It has Dttle or no effect on the
endometnium for example, unless thus 1s already under the influcnce
of oestrogens and there are clear-cut synergistic effects between the
two hormones The changes m the endometrium occurnng vader the
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changes and so remains 1ntact 1t1s thus able to provide for the regenera
tion of the end; duning the ding cycle The thick of

the endometrium becomes reduced because of collapse of the glands
and resorption of intercellular flud Now the small artenes relax

= gege

@ 4

Endometnal glands roughly to scale at different stages of the menstrual
cycle wath mnsets showing microscopic appearance of the cells
(2) At the end of menstruation about the 6th day the glands are sunple
straight tubes
() Mud prohferative about the 10th day The glands are coling (because
they are lengthening faster than the surrounding stroma) the nucler are
piling up appeanng to be in several layers
(c) Early secretory about the 16th day Coiling has progressed and basal
vacuoles are present in the celfs
(d) Mud secretory about the 24th day The glands are saw-edged because of
h of the e Secretion 18 present m the lumen
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THE UTERINE CYCLE

Corresponding with the thythmic activity of the ovanes, and brought
about by the action of the ovanian hormones are the phases of growth
and regression wiuch occur m the endometrium the lmmng of the
uterus These are described 1 some detail m the Appendix and will
merely be summanzed here At the end of menstruation the endo
metrium 1s about 1 mm in thickness The increasing amounts of
oestrogen i the blood cause proliferatron of the glands which grow
upwards from the basal layer and restore the damaged epithetum In
the typical 28 day cycle this proliferative phase lasts for 13 or 14 days
and after ovulation has occurred 15 succeeded by the secretory or
progestational phase during which the additional stimulus of pro
gesterone secreted by the corpus Juteum produces further growth and
differentiation of the endometrial glands In some women a small
amount of bleeding from the end rium occurs just about the time
of ovulation this 1s oestrogemc bleeding and corresponds with the
bleeding which occurs at the time of oestrus (or heat) 1n some antmals
such as the bitch It 1s of no pathological significance, though from the
pornt of view of comparative phystology 1t 1s of considerable mterest
1t helps us to relate the menstrual cycle (which 1s found only 1n monkeys
apes and humans) with the oestrous cycle of other mammals (T here
had been much confusion on this pomnt untd comparatively recent
years) Occastonally the mud menstrual bleeding may be so great as
to simulate a period which then seems to occur once a fortmght
Thus may lead to mfertility sumply by preventng sexual intercourse at
the time of ovulation

The mud secretory phase 1s reached about the twenty fourth day of
the cycle The endometrrum has now been prepared to receve 2
fertiized ovum which if present will have reached the cavity of the
uterus by this time If impl takes place pregnancy thus begins
but we will leave discusston of the subsequent events until the next
chapter If implantation does not take place the wamng activity of the
corpus Juteum results 1n falling levels of oestrogen and progesterone
and 1 consequence regressive changes in the endometrrum begn The
first of these changes appears to be a marked reduction 1n the blood
supply to the endometrium due to constriction of the small arteres
The capullanies beyond these madequately supplied with blood become
damaged as do the surrounding tissues The basal layer of the endo
metrium  having a separate blood supply does not share 1 these
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lead to severc anaenua which curiously enough atself tends to increase
the menstrual flow, thus creating a vicious circle

CYCLIC CHANGES IN QTHLR SYSTEMS

Charactenstic cychic changes have been described for the glands of
the cervical canal (though recent work has cast doubt on their existence)
[16 104] the epithelum of the vagina and the utenine tubes The
secretions of the cervix have been the subject of several recent studies
and are known to undergo striking and 1mportant changes tn associa
tion with ovanan actvity Early m the cycle the cervical mucus 1s
scanty tacky and cellular It mcreases 11 amount, becomes more flurd
and less tacky, and the leucocytes previously present gradually dis
appear Duning the two or three days immediately prior to ovulation,
the healthy cervix pours forth a copious flow of clear, almost watery
mucus which flows out over the vagmal surface of the cervix It 1s
hughly receptrve to sper which p 1t readuly and survive
within 1t, mamtaiung vigorous actvity for many hours At this time
1t possesses tn marked degree the rheological property vanously called
spunbarkeit  fibrosity’ or perhaps better ductiity that 15 the
ability to be drawn out mto a fine thread (or to be blown up 1ato a
sizeable bubble) Withm a very short time (probably a few hours) of
ovulation and presumably under the nfluence of progesterone
dramatic changes occur 1n the properties of the cervical mucus Duc
tility rapidly decreases tackuness increases and leucocytes appeat 1
large numbers Spermatozoa have difficulty i penetrating the mucus
or 1f they succeed m domng so soon become immobilized These
changes become more marked as the secretory phase proceeds and the
quantity of mucus usually decreases as the next period approaches
The physiological significance of these changes needs bittle comment
they favour the reception of spermatozoa at the time of ovulation and
discourage or prevent the penctration of spermatozoa at all other times

The cyclic changes 1n the vaginal epithchum are not very cl t
and though some authors have advocated the use of vaginal smears 1n
studying the menstrual cycles of women complaiung of nfertility with
the object of determumng the time of ovulation the concensus of
optnion 35 that the findings are too vanable and too indefinste for the
method to be a practical one

Cyelic changes 1n the epithelium of the uterine tubes corresponding
n a general way wath those m that of the endometnum have been
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agamn the pressure mn the damaged capllanes 1s restored, their walls
give way and blood 1s lost mto the tissues It breaks through the
surface of the endometrium and together with fragments of devitalized
tissue, escapes nto the cavity of the uterus This bleod clots and subse
quently liquefies and the iquid rather altered, blood passes through
the cervical canal 1nto the vagna as the menstrual flow It 1s for this
reason that menstrual blood does not clot—because 1t has already
clotted

If the rate of flow of blood from the endometrum 1s hugh the
uterine contents may increase too rapidly for the clotted blood to
remam long enough to hiquefy before passing 1nto the vagina In such
a case the uterus may expel the clots mto the vagina, sometimes with
pamnful contractions and nearly always to the alarm of the Woman so
affected It will be appreciated however that the passage of clots has
no suuster significance and 1s merely a reflection of the rate of flow of
blood from the endometrium.

It 15 usual after the rupture of the walls of the capillaries, for 2
second phase of arteriolar constriction to occur whereby the blood flow
to the bleeding areas becomes reduced Groups of arterioles relax and
conract at wrregular intervals so that cozing of bleod occurs now here
now there It seems probable that abnormaliies of thus vascular
activity may account for the occurrence mn some women of penods
which though regular are unusually heavy and long 1t 1s easy to se¢
how excessive blood loss may be the result of failure of the arterioles
to constrict after the phase of arteniolar dilatation

Within a few days of the onset of menstruation, the nsing levels of
ovarian oestrogens result 1n the proliferation of the glands 1n the basal
zone (which 1t will be remembered has been spared the destruction
of the more superficial layers) Thus helps to restore the endometnum
and 50 to seal up the blood vessels when thus process 1s completed
bleeding ceases and the new menstrual cycle 1s now well on its
way

Tt 15 to be hoped that the foregomg description of the events of the
endometnal cycle and of the way 1 which menstruation occurs wll
atself suggest the true sigmficance of menstruation—that 1t 15 1m fact
the response of a2 disappointed womb and the dismantlng of a
structure which in the absence of a fertihzed ovum has no further
function Normal women of course with an adequate diet are able
to replace the blood lost during their periods without difficulty and so
do not become menstrual bleeding however, may
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towards counteracting this tendency may achieve highly gratifying
tesults

Among the suby ph of the { cycle two morte
call for constderation The first of these 1s abdomunal pain, sometimes
fleeting sometimes more prolonged expenienced by some women
regularly recurning fashion at about the mid-cycle and hence called
by the Germans the muttelschmerz A fascinating account of the
accurately observed occurrence of this pain n one patient during the
course of many cycles and 1ts cessation dunng pregnancy only to
Teturn a fortnught before the first penod after delivery has been given
by krohn [57] There scems to be no doubt that the mttelschmerz
15 10 some way related to the oecurrence of ovulation and 13 probably 2
pan referred from the ovary stself (or 1ts covermg pentoneum) Thus
1s made still more probable by the fact that n some women who
expenence 3t the pain occurs more or less alternately on one or other
side dunng successive cycles suggesung ovulation fitst from one and
then from the other ovary

The other suby 15 pam ying the period or
d hoea  This 18 and more g (though
hysiologically far fess ") than the Isch It takes a

vanety of forms, in some women beginning before the period and
ceasing soon after the flow has begun 1n others lasting duning the fiest
few hours or day of the flow and 1n yet others accompanyng the whole
of the bleeding It may be a muld discomfort of little consequence or
at the other extreme completely prostrating It may take the form of 2
dull abdomunal ache or violent cramping pains accompaned by nausea
and vomiting Rarely 1t can be ascribed to the existence of senous
disease within the pelvis sometimes to uterine cramps accompanying
the passage of large clots dumng heavy bleeding but far more
commonly examination reveals no evident explanation for it There 1s
no doubt that 1t 15 m P lly and ph 1y
dissatysfied women and comparatively rare 1n those who arc more
fortunate n these respects It 1s undoubtedly related to the pan
threshold of the woman this being noticeably lower 1n some than 1n
others It 1s also more likely to be found in women with monotonous
sedentary occupations than in those who have nteresting jobs calling
for physical as well as mental effort But apart from these psycho
social aspects of the causation of dysmenorrhoea there are certain
1mportant endocrine aspects too It 15 widely accepted that dysmenor
thoea 15 rare 1n anovular cycles correspondingly a common history 1s
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described It 1s probable, though not certam that changes i tubal
actvity are found at different stages of the cycle n the prohferative
phase the frequency of the penstaltic waves 1s greater but their amplt
tude 1 less than 15 the case during the progestational phase Butitis
probable that there are many exceptions to this generalization

Microscopic and macroscopic changes in the breasts occur corre
sponding with the phases of the menstrual cycle Immediately before
and dunng menstruation regressive changes occur, the epithelum 10
the terminal lobules actually sloughmg m places Proliferatton of the
mulk secreting cells begins about the seventh day of the cycle and
continues until the onset of the next period Differentiatton as well as
growth of the milk ducts and glandular system occurs during this
phase especially 1n adolescent gurls Towards the latter part of the
cycle there 15 active secretion At this time the breasts may be observed
to enlarge and may feel tender They may present a finely nodular
structure on palpation similar to that found in early pregnancy

Various allergic 1mmunological and other 11l understood pheno
mena seem to have cyche pertodicity associated with ovanan activity
Migramne rheumatosd arthnitis asthma myasthema gravis urticaral
eruptions and many other obscure conditions may behave m this #ay
From the fact that these attacks sometimes cease during pregnancy
(while 1 other cases they may be made worse by 1t) attempts have
been made to nfer a direct assoctation with the levels of the ovaran
hormones but defiite conclusions can scarcely be drawn

Psychic changes occur throughout the menstrual cycle So great are
the vartations 1n d that g I are difficult
to draw Thus whereas some women lose all or most of their ibido
during the menstrual pertod others may feel more highly sexually
exaitable at this than at any other time Some women experience thest
highest libido at about mid-cycle—that 15 near the time of ovulation
but, though tlus would be expected on biological grounds 1t 15 far
from umversal A sense of depression during the few days or week
preceding the period 1s very common and in some womien 1t may be
50 ser1ous as to make them seek medical advice they may feel so miser
able and rrritable as to make marned life a serious penodic problem
for their husbands the more so since the traditional feminne preroga
tive of changing the mind may attan preposterous proportions durtag
the premenstrual phase There 15 good clintcal reason for supposing
these unpleasant effects to be related to the sodum and water re
tention which occurs during this phase and medical measures directed
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attempting to take vaginal temperatures—makes 1t a positively reckless
procedure {100, 101) Oral temperatures therefore would seem to be
those to be chosen they are usually about 0 5°F below those obtamed
1 the rectum, but otherwise parallel them very closely in the majonty
of eases

Dunag the prohferative phase of the cycle the basal temperature
runs along at a vatue which differs 1n duflk dividuals, but I
around 974°F At the time of ovulation a shght or more pronounced
dip sometimes occurs the temp falling perhaps 04°F This
ovular dip 15 and has little diag) value The tempera
ture then climbs to a plateau which 1s mantatned duning the secretory
phase the average level 1s then around 08-10 above that of the
proliferative phase Just before or just after the onset of the peniod the
temperature returns to the lower level only to repeat its changes dunng
the suceeedmg cycle In this way a biphasic pattern 1s produced and
1s charactenstic of the ovular cycle. The time relations of the post
ovular plateau comncide closely with those of the activity of the corpus
Iuterm and since 1t has been shown exp lly that prog
can provoke comparable nises i the basal temperature 1t 15 generally
ageeed that this hormone 1s responsible for the plateau It will therefore
be understood that i anovelar cycles no such temperature nise 15 seen
the pattetn then being described as monophasic By means of basal
temperature records it 1s often possible to demonstrate the occurrence
of anovular cycles either occasionally nterspersed among ovular
cycles or umversally evenin women having apparently normal regular
pertods It 1s also possible to meet with cases where although the
peniods are wrregular and nfrequent, yet the temperature nses about
a fortmght before each period remains elevated until the onset of
bleeding and then returns to ats previous level Where the cycles are
irregular but ovular, the temperature records show that st 15 the pre
ovular phase which vanes most 1n duration while the post ovular
phase 1s of far more constant length

There are of course many vanants of the classical biphasic pattern
and indeed the pattern vanes in munor degree fram cycle to cycle
Often no clearcut change from pre ovular to post ovular level can be
seen since the temperature climbs gradually duning several days In
other cases the fall 1n temperature at the time of bleeding occurs
slowly occupying several days 1n the pre ovular phase A combiation
of these types leads to a third rather rare vanant 1n which the biphasic
characteristic 1s almost fost the temperature curve merely showmng a

51




THE FEMALE REPRODUCTIVE CYCLE

that the periods were painless dunng the first year or two after the
menarche—and they may also have been somewhat rregular at this
time—but they became pamnful and more regular later on (ft will be
recalled that anovular cycles are more or less the rule for a year or two
after puberty) Mt such as with gens, which
suppress ovulation producing anovular cycles usually abolsh the
dysmenorrhoea (though they do not—necessanly—thereby cure 1t)
Once again therefore, as 1n premenstrual depression we must implicate
progesterone i the genesis of dysmenorrhoea 1 most cases—but 1t
would be 1dle to suggest that we understand the mechamsm myolved

CYCLIC CHANGES IN TEMPERATURE

The fact that under basal conditions (that 15 at rest and many
hours after the last meal) the body temperature vanes with the stage
of the menstrual cycle has been known m 4 general way for many
years Itss however only dunng the 1940 s that the precise vanattons
and their useful to the pt have been app d Properly
recorded and properly interpreted, information of great value can be
obtaned from basal body temperature records

To record her basal temperatures the woman should nsert the
thermometer 1mmediately on waking while still yn bed, and before
undertaking any form of activity The thermometer should be left
place for at least three minutes by the clock It may then be put on one
side to be read when she has arisen and 15 fully awake (to avord the nisk
of breakmg it while half asleep) The readimg—accurately made—is
recorded against the date and the mercury i the thermometer 1s then
fully shaken down so as to be ready for use the next day Some con
troversy ewsts on which onfice should be chosen for the msertron of
the thermometer However 1t 1s certamn that m the vast majonty—
provided the above mstructions are correctly carried out—temperatures
recorded 1n the mouth with the thermometer beneath the tongue and
the mouth kept closed throughout the time of msertion yield all the
required 1nformation There 1s no need therefore to advocate the
rectum or the vagma as the chosen onfice The mconventence and
pethaps distaste assoctated with these require no comment while the
actnal danger associated wuth the latter—at feast two cases have been
reported [34, 43] (and the author has humself met a third—not hus
own) of pattents passing the thermometer through the urethra and so
1mto the bladder, from which operanve removal was necessitated wiile
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more or less distinct dip at about the mid-cycle It has not been possible
to associate these vanants with any recogmzable abnormalities of the
eycle

The behaviour of the basal temperature in early pregnancy 1s what
would be expected from our knowledge of the hormonal changes m
that conditton The post ovular plateau 15 maintamed and the hugher
level persists for several months The temperature returns slowly to the
lower fevel towards the end of pregnancy It follows therefore that 1f
the plateau has persisted for three weeks or more and the period 1s
overdue p can dently be diagnosed perhaps earlier than
by any other means Temperature records also enable one to distingwish
between the delayed appearance of a persod due to delayed ovulation
and that due to pregnancy In the former condition no temperature nise
and post ovular plateau or a plateau of less than two weeks duration
will be found 1n the Iatter the findings will be as already described

A final remark of practical mmportance must be made Although
they convey much useful information and can ndicate the occurrence
of ovulation temperature records provide only a very approximate
pomnter to the actual day of ovulation and then only gffer i has
occurred They do not enable one to predict when 1t 15 going to occur
Unfortunately they may be musused by women who are anxious to
become pregnant but faing to app the above 1
attempt to ttme intercourse according to the changes i the basal
temperature As will be seen in chapter VIE 1t 1s probably necessary for

1 to precede ovulation for fer to occur hence relying
on the ovular nise 1n temperature will almost certainly make the inter
course too late to be effective It seems unwise therefore for women
fo attempt to mnterpret their own temperature records and they should
1n general leave thes task to the physician

nises slowly 1n the post-ovular phase in ths record (e) The temperature falls
slowly from the post ovular plateau (f) A combnation of (d) and (e) so that
Iittle more thana mud cycl T biphasicp

{g) Here conception has occurred and the post ovular plateau persists (h) In
this case delayed ovulation not conception  acvounts for the non appearance
of the penod
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Other, much rarer forms of precocious puberty may result from
granulosa cell tumours of the ovary or from overgrowth (hyperplasia)
or cancer of the adrenal cortex In the former the tumour could be
felt 1n the cild s abdomen by the time the symptoms are noticed When
the adrenal 1s lved sevual develop with 1 but
usually without menstruation are the distingusshing features

AMENORRHOEA

Unduly late of the he may like 10nal
precoctous puberty, be no more than 2 reflexion of the normal distny
bution of the age of the menarche Vartous factors however 1ncluding
state of nutnition and genetic make up are believed to play a part in
hastenung or delaying the occurrence of the menarche Chromieallnesses
such as tuberculosts may result m delayed puberty as well as delayed
lly When the he does not occur at all the
condition 15 called primary amenorthoea Two mam forms can be
thstmgmshed The first 15 doe to congemtal maldevelopment or com
pleteabsence of the ovanes 1n such cases stature 1s usually considerably
reduced though not to the extent of severe dwarfism and a variety of
other congenital abnormalities may be found The condition 15 called
Tumet s syndrome and 1s charactenzed by the finding of an excessive
output of gonadotrophin 1n the unne due to the absence of the m
lubiting action of the ovanan oestrogens on the pitmitary gland In
the second main vanety of primary amenorrhoea the fault appears to
hie 1n a failure of production of gonadotrophin by the pitwtary so that
the ovaties themselves normal are not stmulated to produce oestro
gens Guls with this form of pnmary amenorrhoea may esther be short
1n stature 1f there 1s 1 additron a lack of growth hormone production
by the pitustary gland or tall if the growth hormone production 15
normal because 1n the absence of oestrogens the growing pomts
(ep1physes) of the long bones do not fuse at the normal time and so
these bones become disproportionately fong

A common menstrual 1rregulanty 1s cessation of the periods after
they have become established There are many possible causes for this
secondary amenorrhoea pregnancy, of course causcs physiological
amenorrhoea vanous diseases such as tuberculosis major affections
of the pitwitary adrenals or ovanes severe malnutrition (hence the
terms fanune amenorthoea and knegsamenorrhoe —war amenor
thoea) and so on The commonest cause of secondary amenorrhoea 13
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DISORDERS OF MENSTRUATION AND
THE CLIMACTERIC

pattern of menstruation various other common menstrual

disorders must mow be discussed  Any attempt to descrrbe
disorders of menstruation presupposes a comprehension of the normal
—and this 15 not too easy Almost every charactenstic of the menstrual
cycle—the ages at which the first and last pertads occur, the duratton
of bleecding the amownt of blood loss the mterval between pertods
and its regulanty or uregulanty the extent of the subjective sensations
and so on—shows very wrde variation i women who may reasonably
be regarded as physiclogically normal Unless therefore the departure
m any given case from the modal menstrual pattern 15 so great as to
sterfers with the womans well betng or reproductive abihity that
departure should not be regarded as sigmficant

Ws have alteady considered a few departures from the pormal

THE AGE OF THE MENARCHE

Thas shows vamatsons which typfy the sutuation with regard to other
aspects of the menstrual cycle This age Iske many bwlogical phe
nomena has approxumatelya normal distnbution falling withn the
range 10-14 years for the majonity of guls but spreading upwards and
downwards from this zange Just where normality ends and abnor
mabty beging 1s very difficult to judge When menstruation begns at
a very early age it seems that a normal physiological process has
commenced unusually early if this be called abnormal then it 35 so
only because 1t 1s unusual I duals disp such 1
precociaus puberty  the term applied by Novak {757 may show no
important differences from those 3o whom puberty occurs at a more
usuaf age Because ovulation may take place the possibility of preg
pancy exists—and tndeed 1t has been known to occur even at the age

of 5 years {28]
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mternal under a general anaes
thetic, for example—before she can be persuaded that she 1s not
pregnant Once this has been achieved and any necessary dietary
measures taken the return of menstruation usuaily follows but not
always for 1n some victims of this strange disorder the normal
menstrual rhythm 15 never agan achieved This cond herefc
illustrates how potent can be the effect of emotional factors on
menstruation
When the peniods occur only at infrequent intervals they may other
wise be quite normal and preceded by ovulation They then indicate
nierely an upusually long preovular phase and 1f responsible for 10
fertiity bring about this result only by reducing the frequency of
ovulation and hence the opportunities for conception They also make
the approuimate prediction of ovulation so difficult as sertously to
reduce the chances of planming cottus to comncide with that event
When howeser, the menstrual flow 15 unusually scanty as well as
infrequent, the cycles are usually lar and a more fund tal
disturbance akin to that of secondary amenorrhoea then ewusts
Therap pts to establish more regular and ovular cycles do
not often meet with lasting success

ABNORMAL MENSTRUATION

Unduly heavy periods may be regular and the flow may be of normal
or prolonged duration or they may be wholly irregular both 1n dura
tion and atensity 1f regular they are usually associated with ovular
cycles, and very often no abnormality of the endometrinm can be dis
covered It then scems reasonable to predicate an abnormality of the
endometnial blood vessels as the most likely canse Other possible
causes are uterine disease (such as fibroids polyps or chronr 1nflamma
tion of the endometrium) blood diseases (such as anaemma which
tends to set up a vicaous circle beng made worse by the excessive
menstrual bleeding) and emotional factors which are being recognized
more and more as mmportant

Irregular bleeding consisting of variable blood loss occurring be
tween regular cyclic losses (intermenstrual bleeding) 1s most commonly
associated with organic disease such as fibroids malignant tumours
of the uterus or cervix or stmple erosion of the cervix (which 13 often
responsible for bleeding afier intercourse) It always deserves gynaeco
logical examination even though usually the condition 1s not a senous
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undoubtedly emotional ether some sudden emotional shock (which
may not even be remembered by the patient some months later) or
some major change i mode of lfe Thus secondary amenorrhoea
frequently occurs when a girl leaves home to go to boarding school
and was extremely common during the late war for guls jommng the
armed forces

Spontaneous resumption of the periods occurs m most cases of
secondary amenorrhoea when there 1s no underlying disease If how
ever, the amenorrhoea extends over a period of more than a year a
less hopeful prognosis can be given for sometimes menstruation is
then never resumed It 1s probable that the amenorrhoea 15 often
perpetuated by the very distress which the absence of periods causes
many women—because of their 1g of the true fi of
the peniods and of the old wives tales with which very likely they have
been assailed If they wish to have children etther i the immediate or
distant future then there 1s every reason to take steps to attempt the
salvage of menstrual function but if thus desire 1s not present 1t cannot
be overemphasized that provided underlymg disease can be ruled out
as the cause not the shightest harm can come from the absence of
periodic bleeding and the woman will be no whit the worse even 1f
she never has another period

One other form of secondary amenorrhoea requires comment this
occurs 1n the woman who 1s desperately anxious to have a baby or
who on the other hand usually bemng unmarried 1s ternfied by the
possibility of becoming pregnant This intense desire or fear disturbs
the menstrual thythm It seems probable that emotional factors act
by way of the cerebral cortex which mfluences the hypothalamus and
this 1n turn affects the cyclic output of prturtary gonadotrophins The
failure of a period to appear at the expected time arouses the hope
(or fear) of pregnancy and m this way a vicious cirele 15 established
Often the same factors affect the appetite regulating mechamsm (1n
which the hypothalamus and the cerebral cortex both play parts)
the woman without perhaps realizing 1t eats more than before and so
begmns to gam weight Because swelling of the abdomen 1s expected 1n
pregnancy such swelling 15 sought—and easily found! It 1s produced
by an unconscious protrusion of the abdomen brought about by

relaxing the muscles of the abd, 1 wall and g the dia
phragm often st 1s aided by an unduly largc accumulation of tntestinal
gasand perhaps facces Thusis hed the p

It may exert such a grip on the patient s mind as to rcquu'e the most
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by ovulation accounting for perhaps one m a thousand and by the
degenerative process called atresta which accounts for the remasnder
Loss of egg-cells by atresia begins at least as carly as buth and 1s
ndeed most active before puberty for the ovary of the new bom
has many thousands more primary follicles than that of the adolescent
gr! Dunng the proliferative phase of each menstrual cycle several
follicles commence to grow but only one reaches the stage of ovulation
the remainder outstnpped by the chosen’ follicle regress and become
atretrc In this way duning each cycle some 30 or 40 or more follicles
are lost by atresia for each one by ovulation

The age at which the climactenc sets in vanes in dufferent women in
much the same way as does that at which the menarche occurs 1t1s
mm fact normally distnbuted Vanous factors—genetic constitution
general health social mfluences and so on no doubt help to determne
1t and diseases of vanous sorts directly affecting ovanan phystology can
accelerate 1t

Many have supposed there to be a rel. hip between the age of
the menarche and that of the menopause 1t has been suggested that
the earlier the occurrence of the former the Iater 15 that of the latter
Thrs 1s probably not true 1n an investigation of the menopause of one
thousand women 58] 1t was found that the average age at the meno
pause for women whose menarche occurred at 13 years was 47 3 years
while that for women whose menarche occurred at 18 years was
475 years Occasionally the menopause occurs at a very early age—
even before 20 years n these cases there 1s nearly always an under
lying endocrine abnormality There have also been reports of the con
tinuation of menstruation until very advanced years—up to the age
of 104 1n one 1nstance {76] In general however prolongation of the
menopause after the age of 55 calls for gynaecological exanunation to
exclude the possibility of some malgnant tumour of the gemtal tract
There 15 good reason to suppose that many of the patients with dclayed
menopause reported m the older gen p
tumours of the ovary It 15 equally 1mponant Of gven more so to call
for a gy if after the P has deft
occurred, gemml bleeding should reappear by far the ccmmouest
cause for thus 1s cancer of the cervix or body of the uterus

‘When the number of ovanan follicles becomes sigruficantly reduced
although more or less regular cyche actvity may contmue for some
time ovulation does not occut m every cycle Later, ovilation ceases
altogether, and by thus tune some wrregulanty of the cycles has usually
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one Some women experience a more or less regular loss of blood at
the time of ovulation, as already described

‘Wholly wregular bleeding with complete loss of the cycle 15 a well
recogmized clinical entity A typical history 1s as follows A woman
who has previously had regular periods expeniences a bout of amenor
thoea lasting for 6-8 weeks This 1s followed by scanty bleeding for a
few days Two or three weeks later another, heavier period occurs and
shortly after this a prolonged penod, variable i intensity but sometimes
very heavy begins and may contmue for weeks or even months
Repeated episodes of this kind may occur, until some effective form of
treatment brings them to an end Sometimes surgical removal of the
uterus (hysterectomy) 1s the only means of curing the distressing con
ditton  Examination of a fragment of endometrium obtained during
a bleeding ep1sode may show either an apparently normal proliferative
picture an atrophic one or an abnormal type of overgrowth In the

latter the thickness of the end um 15 greatly d and the
glands show large cystie dilatations This 15 a picture which 1s known
to follow prolonged 1 with relatively high doses of oestrogens

The underlying pathology, therefore of this kind of 1rregular bleeding
(metropathia haemorrhagica) 1s a loss of cyclic function of the ovanes,
which then appear to produce a more or less constant oestrogen level
if this 15 low the endometrium remarns atrophic but may bleed just
the same 1f 1t 13 mod a normal pr 1ve pattern 1s found and
1f 1t 1s lugh the abnormal condition (cystic glandular hyperplasia) 1s
produced

THE END OF THE REPRODUCTIVE PERIOD

As described briefly 1n chapter I, the reproductive peniod mn women
18 commonly much shorter than the total Iife span The man reason
for thus 1s the continual loss or degeneration of potential ova and the
absence of any provision for their replacement When no more ova
remain reproductive ability obviously ceases Endocrie actwvity of the
ovary does not end 1 this abrupt manner and so there 15 a phase of
wamng function This phase begins before the periods cease and con
tinues for some time afterwards The whole phase 1s properly called
the climacteric but the term 1s sometimes confined to the mterval
between the beginning of ovanian fadure and the menopause or cessa

tion of the periods
It has already been mentioned that the ova are used up 1n two ways—
58



DISORDERS OF MENSTRUATION AND THE CLIMACTERIC

oestrogen level and ncreased output of thyroid and adrenal hormones
which 1s responsible for most of the untoward effects which may be
expertenced by women at this stage The increased activity of the
adrenal cortex however tends to restore the endocrne balance by
taking over some of the functions of the ovary Thus there 1s little
doubt that most of the oestrogen which circulates 1 post menopausal
women when the ovaries have become quite functionless 1> secreted
by the adrenal cortex Thus oestrogen and the other adrenal cortical
hormones produced 1n increased amounts serve to depress the excessive
prtustary activity and so reduce the thyroid overactivity The tendency
to develop a considerable growth of hair on the face seen m some
women after the menopause 1s durectly due to the mcreased output of
androgens by the hyperactive adrenal

CLIMACTERIC SYMPTOMS

The precise freq with which 1 of more
than munor degree are experienced 1s uncertam Hamblen [42] quotes
one authonty who estimated 75 per cent of all women as suffering from

at the cl 1 and other authonties who

held that 70-90 ¢ per cent of cimacteric women experience no symptoms
matenally interfering with general health or with domestic and social
activities

The symp of the cl 1c synd: consist maialy of psycho
logical disturbances and instability 1n the control of the blood vessels
There 1s no doubt that the former element 1s the more important for
1t 15 Just those women who have or who through force of circum
stances develop psychological 1madequacy who are most hable to
suffer from climactenic symptoms and who do so most severely Two
classes of women provide the majonity of recrmits to the army of
climactenic sufferers At one end of the social scale 1s the woman of
wealth and social standing for whom the menopause 15 a reminder
which cannot be sgnored of advancing years with their attendant loss
of good looks sex appeal and consequently domnance 1n her social
cucle At the other end 1s the woman who has led a frustrated existence
deprived of good looks and the activities open to the more fortunate
who has been unwanted and unloved for her the expectation and
realization of the approaching end of reproductive function mean the
abandonment of all hope of fulfiling her natural chuld beanng destiny
It 15 not surprising therefore that she should show evidence of despair
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become apparcnt Anovular cycles may continue for some time the
more quent and scantier eventually to cease

altcge'.h:r

The gradual lessening of ovaran endocrmne actvity during the
climactenic leads to many secondary changes Foremost among these
are regression of the genttal organs—uterus vagina vulva and breasts
But 1n many women the changes are almost impercepubly slow and
long after the menopause little defintte evidence of gemtal regresston
may be seen The tendency to gain weight which 1s commonly seen at
this stage of hfe leading to so called muddle age spread has been
thought to result from faihing ovarian function but this 1s not hkely
A more probable explanation 1s that as part of the general agemg
process less energy 1s expended but because the appetite remamns
unchanged a previous balance between energy ntake (in the food)
and that expended 1n the day s activities becomes converted nto an
excess of mtake thereby leadimg to deposttion of fat It 15 sard that
this fat has a peculiar distnbution accumulating manly around the
abdomen hips and thighs But perhaps it 15 distributed mn the same
way as 1t would have been given a comparable weight gan 10 earher
years One possible explanation for the alleged special distribution 15
that the normal agemng process 1s accompanted by a relatively greater
loss of fatty tissue cells 1 other parts of the body and that when new
fat 15 layed down most appears where the fat cells remain 1n greatest
abundance

Further secondary effects of ovanan failure are changes m the
activity of other endocrine glands These are most important for a full
understanding of the physiology of the cl 1c Because of the
progressive fatlure of ovaman response to prtuttary gonadotrophic
stunulation the modifying action of the ovanan hormones on the
acuvity of the pitmtary becomes less and less With the reduced m
Hubitory effect of oestrogen the production of pitwitary gonadotroptun
(mostly of follicle simulating type) increases so that in post meno
pausal women a great excess can be detected mn the urme Somenmes
this gives nise to false preg d tests thus confusing
already delicate 1ssue 1if’ the woman fears (or hopes) that the ddayed
penod caused by the chimactenc 1s due to pregnancy Along with this
increase 1n prtmtary gonadotrophun production there 1s also an increase
1 the output of thyrotrophic and adrenocorticotrophic hormones
These find responsive target organs and so hyperactivity of the thyroid
and adrenal cortex may ensue It is probably the combination of falling
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chosen 1mplying as 1t does in the mimds of many women, a change
for the worse For the well balanced normal woman the end of
menstruation need not be the end of hfe as she has krown 1t to be
replaced by a narrower, less satisfying exsstence All 1t should ndicate
15 the end of the reproductive years which 1n any case should already
have brought therr own fulfilment The succeeding years can and
should be no Iess worth living than those which have passed
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or 1nstead, 2 protest reaction The least susceptible women are those
who have had 2 healthy, happy hfe have made a successful marriage
and have raised a healthy family For them the menopause 15 merely
another mulestone 1n Iife passed with every reason to expect the next
phase to be no less worth living than those which have gone before
The psychic symptoms then will be conditioned largely by the cir
cumstances which have evoked them Irmtability and depression are
the keynote The former makes the woman short tempered and 1n
tolerant Any shight deviation from the expected course of affairs
provokes an exaggerated protest There may be assoctated anxiety
with vague forebodings of 11l health or economuc disaster 1n the future
Depresston may be associated with tearfulness or with sadness m
difference and apathy The woman may lose all ambition ceasing to
care for her husband her home and her appearance
Changes 1n Itbido may form part of the climacteric syndrome 1t may
mcrease as a p 'y to wanmg reproductive ability
or as a last fimg effect or 1t may disappear abruptly as in the case
for example of an unhappily marned woman for whom the menopause
can serve as an excuse for avoiding distasteful sexval activity In the
well t d woman the cl 1c need cause no change m libido
and many women continue to have normal and satisfymng sexual
relattons Jong after menstruation has ceased
The of all cl 1Ic p are the hot flushes
which are a mamifestation of disturbance of nervous control of the
blood vessels They may be very occasional and momentary thereby
causing no distress or at the other extreme exceedingly frequent and
persistent creating great discomfort Teatment with small doses of
oestrogens 15 usually remarkably effective 1n bringing this particular
aspect of the chmactenic syndrome under control but conspicuous
fallure 1s sometimes encountered in such cases the psychologieal
clement predormmnates and psychotherapy prowides the only satis
factory approach to a solution of the problem
Many other symptoms—headaches jomt pains constipation urwnary
disturbances and so on—~may oceur as part of the syndrome but they
are dary to the more 1stic ones already described
A grossly misleading impresston mught be creatt d of the description
of the chimactenc with which this chapter ends were to place an undue
p} on s forts and Ities It 1s nos le for the
reproductive years of women to end 1 & period of yusery The term
change of hife, commonly used to describe this stage 13 unhappily
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the level of the future kidneys Dunng foetal Iife they mugrate down
wards the ovaries 1n females remam 1n the pelvis, but the testes 1n
males travel still further so as to pass through tunnels 1n the antenor
abdomunal wall (the ingwnal canals) and thus reach the scrotum where
they are normally found at birth When such descent 1s not completed
the tesucles are saxd to be undescended the condition being called
1d 15 present on one side only the

lcsm:le on the other sldc bemg sitmated 1 the normal position 1n the
scrotum dism 1s followed b; de
scent at or near pubcrty but this 1s unusual and not 1o be expected The
degree of maldescent may vary from shght when the testicles are
sttuated 1n the upper part of the scrotum to extreme where they re
mam within the abd 1 cavity The position 1s 1 the
so-called superficial mnguinal pouch that 1s just outside the mgumnal
canalaad above the scrotum Sometimes although descent has occurred
the testicle may have failed to reach the scrotum through having taken
the wrong turming as 1t were such testicles are smd to be ectopic

Spermatogenesss does not proceed normally unless the testicle 1s 10
the scrotum before puberty For that reason appropnate attempts to
bring the testicle mnto the scrotum before the age of 12 should be made
1 the case of every boy having an undescended testicle It 1s no use
waiting until puberty 1n the hope that descent may occur then and
equally useless to nterfere once puberty has occurred and descent has
fatled to take place Spermatogenesss never takes place in such a testis

1f both testes remain 1 the abdomen the boy usually fails to develop
normal male secondary sex characters he 1s 1n fact an eunuchord
reseabling 2 man who had been castrated before puberty Evidently the
Interstitral cells of the testis secrete little or no male hormone in these
conditions But 1f one or both testes are only partrally descended for
example 1n the mguwnal canal the secondary sex characters are normal
‘When one testis 1s still undescended after puberty but the other 1s 1n
1ts normal position in the imgmnal canal many surgeons advocate re
moving the undescended testicle because 1t 15 much more likely to
become the seat of a malignant tumour than 1s a normal testis

There are a few fairly common anntomxcal anomalees that are the
result of imp mbry Tnthemale the urethra
may open along the shaft of the penis 1nstead of at the end this being
called hypospadias In the female the uterus which develops by the
fusion of two distinct tubes (the Mullenan ducts) may show vartous
degrees of failure of thus process thus 1t may have a septum diy 1ding 1ts
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several different structures beginnug mn early embryone Ife

and g 1 an orderly seq Farfure of this compl
cated arrangement can account for vasious anomalies of sexual matura
tion some of these are rare and kitle more than medical cunosities but
others are not uncommon and therefore of more practtcal smportance
Ttss defficult to devise a classufication of these conditions 1 what follows
they wall be grouped mamly as embryologicat faults abnormalities of
the time of sexual differentiation and mtersexuality

NORMAL sexual development requires the balanced actvity of

THE SEX ORGANS

The most exireme form of abnormal sexunl development 15 absence
of the gonads altogether Thus appears to be far commoner 1 girls than
m boys and s usuaily associated with various other congental anoma
hes formng what 1s known as Turner s syndrome I this the person 13
shart and stocky with a wide neck wiich may actually be webbed and
with complete fasture of puberty A charactenstic findmg 1s a sub-
stantial inerease in the output of mturtary gosadotrophsn (F S H) 1t
the urine because the pituitary 1s not subjected to the inhibitwng actron
of the gonadal hormones

What 1s thought to be a less extreme form n the male has been
described [24] In tlus 1t seems the germunal epsthefium of the testis
has fatled to develop so that no spermatozos are ever produced The
remander of the testis appears to be quite normat in strocture and
functien and ne abacrmalities of hormone batance are found

A common abnormality an males 1s maldescent of the testicles which
15 due to faulty embryologscal development The gonads 1n both sexet
develop it the embryo hugh up on the postenror abdomunal wall above
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tnibution of the age of the } ding with 1
precocious puberty It may be the result of various dsseases n childhood,
such as deficiency of thyrosd function and diabetes mellitus disease or
absence of the ovartes or abnormality of pitwitary functon (as 1n prtu-
tary dwarfism) Finally there are the cases of abnormal sexual differ
enbation proper wherein the expected adol P of the
body and psyche have occurred but meastrual function has not com
menced The simplest cause of this 1s imperforate hymen In this
condttion the opening of the vagina 1s blocked and the menstrual blood
1s consequently retained within  Another cause 1s the fadure of normal
development of the vagma already mentioned 1n which there 1s no
conneuon between the mtroitus and the uterus This leads to the men
strual blood bemng retained wathin the uterus A third cause m this
group 1s a failure of the uterus unlike the other oestrogen sensitive
tissues to respond to the normal ovanan stimulation

Sometimes the menarche and sexual differentiation take place por
mally but ovulation does not begin This condition of delayed seual
matunty can be recognized only by special investigations designed to
detect the occurrence of ovul: (¢ g basal temp revords or
endometnal biopsies m the pre bleeding phase) The complaints which
bnng such patients to the doctor are srregular penods scanty and
pethaps it penods  prolonged and bleeding or
sterihity

INTERSEXUALITY

The embryomc gonad during its earhest stages has the potentiality of
dcv:lopmg either 1nto a tesus or an ovary Normally the direction of

15 d by the p of one or two X chromo-
somes as descnbed m chapter I In varnous circumstances which are 1ll
d d abnormal of the gonads and embryomic gemtal

organs may occur and give nise to vanous degrees of mntersexuality
‘The experimental data are reviewed by Allen [3] and by Crew {22] In
the most complete form each gonad 1s an ovotestts—part ovary and
part testis—or one 1s an ovary and the other a testis An mdividual with
such gonads 15 called a frue or gonadal hermaphrodite The condition 13
rare only some 40 cases have been reported 1n the medical hterature
It can be diagnosed only by of parts of
the gonads Ameong the outward mamfestatmns ma male are hypo-
spadias undescended testicles and abnormal breast development “and
[




ABNORMALITIES OF SEXUAL DEVELOPMENT

cavity nto two parts the body may consist of two more or less distinct
halves (bicornuate uterus) and these may even have separate cervical
canals The vagma develops as an mgrowth from the surface which
meets the uterus at the cervix sometumes this mgrowth fails to occur
and the vagina 1s then absent though a more or less normal uterus may
exist mnternally

EARLY AND LATE DEVELOPMENT

Sexual precocity 1s considerably commoner 1n guls thar m boys In
a recent series studted by Jolly [51] there were 48 guls to 18 boys It
was of the constitutional varsety, already descnbed, 1n 30 of the guls
but 1 only 3 of the boys The youngest gul m Jolly s series developed
Ppubic hair at 1 month of age had her first menstrual period at 3 months
and, at the time of reportmg was 10 years old and quite well In 3
other guls and 3 boys damage to vanous parts of the brain was con
sidered as the cause of the sexual precoaty 1n all it mvolved the
Ppostertor part of the hypothalamus Presumably the hypothalamus 1s
activated so as to stimulate the priwtary to produce 1ts gonadotrophic
hormones at the abnormally early age Only these cases of sexual pre
cocity—constitutional or the result of bran damage—n which the pro
ductron of gonadotrophins by the prtuitary commences abnormally
early should really be called precocious puberty and only these
ndividuals are able to reproduce at an abnormally early age

Sexual precocity due to hormone secreting tumours 1s rare 1 both
sexes In Jolly s series there was only one gurl with an ovaran tumour
(granulosa cell tumour) two boys had corresponding testicular tumours
(nterstitial cell tumour) erght boys had tumour or overactvity of
the adrenal glands and one gl had an adrenal tumour Some
1dea of the ranty of these conditions 1s shown by the fact that only 12
interstitial cell tumours of the testis have been reported 1n the world s
Iiterature In this kind of sexual precocity 1n boys aithough the pems is
large and the boy s general development that of 2 much older person
the testicles remain infantile

The remaming patients mn Jolly s senes wath the exception of seven
female pseudo hermaphrodites were mere medical curiosities and do
not require our consideration The pseudo hermaphrodites will be dis
cussed 1o the section on 1ntersexuahty

The menarche may be delayed for a vanety of reasons The com
monest explanation of 1ts late occurrence 15 based on the normal dis
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inguinal herma has been present on one or both sides the gonad may
be found within the hermial sac This, on fustological examination turns
out to be a testis! In other examples both testes have been abdomuinal in
position  the condition having been determmed only as the result of
2n abdomnal operation and direct observation of the structures with
m The testis has the typical appearance of an undescended testis as
found 1n an otherwise normal male thatis the semumferous tubules are
well developed but contain only Sertoli cells the germinal epithelium
having farled to develop In some of the patients the testes situated n
the groms have been painful and so have been removed surgically This
has been fol d by the develop of ¢l 1c P and
atrophy of the external gemitalia and breasts It may therefore be con
cluded that the testes 1n male pseudo-hermaphrodites actually secrete
oestrogens and that these are responsible for the fe
of such individuals
Changes of sex have always aroused public iaterest and although

there 15 no doubt that they can occur 1 some ammals true changes of
sex m humans do not occur nor can they be produced surgically In
the case of a true hermaphrodite with separate ovary and testis surgical
repair of the hypospadias and removal of the enlarged breasts and the
ovary can produce an mdividual more closely approaching the normal
male and successful surgrcal removal of an adrenal tumour can turn a
female pseudo hermaphrodite 1nto a more normal female but these are
not true changes of sex The spontaneous changes of sex which have
been described by some of the ancient authors have i fact been no
thing but the spontaneous descent of the testicles 1n male genstal herma
phrodites Cawadias [21] describes two such nstances To such an
occurrence Ambroise Pare referred ir hus story of Germaine Mane a

gl who at the age of 15 leapt over a stream whule running after her
pigs and to her horror saw male gemtals And Montaigne adds that
a song became current 1n that region warming guls against jumping too
tugh A much more precise observation comes from Raoul Blondel It
was the case of 2 marned woman whose mantal life was happy
although she knew that she could never have children because she had
pever menstruated Intercourse was posstble but difficult because her
vagina was small (3 cm ) and dunng mtercourse she had erections of
the cliforss (in fact a hypospadic penis) and ejacul Libido was of
distinetly female type At the age of 45 she fell from a hesght of 13 fect
after which accident two  glands  descended wnto the labia majora and
were demonstrated to be testes with eprdidyms and vasa defereatia
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thus combination should always lead one to suspect the possibility of
hermaphroditism 1n a female there 15 enlargement of the clitons In
one recently described case [47] the boy aged 15 had hypospadtas
breast development comparable to that of a gil, and one descended
testts bropsy of which showed normal spermatogenesis there was also
a uterus opening nto the urethra a single utenne tube and an ovary
1n which the presence of a fresh corpus futeum showed that ovulation
had just taken place
Less complete forms of intersexuality are those i which the gonads
are unaffected but the gemtalta are abnormal these are the so called
pseudo hermaphrodites or as Cawadias [2/] prefers to call them
gemtal hermaphrodites since as he says There are no false diseases
only false diagnoses When 1 a female foetus the adrenal cortex be
comes overactive either as a result of overgrowth or because of the
presence of 2 hormone secreting tumour, the growing foetus 15 sub
Jected to anintense masculinizing influence The external gental organs
develop Jike those of @ male so that at birth the enlarged chitors re
sembles a hypospadiac penis (because the urethra opens 1 the normal
female position) and the labia majora appear to form a scrotum divided
m two The ovaries however may be quite normal and a uterus with
1ts appendages may be present and unaffected by the adrenal androgens
Such an ndividual 1s a female pseudo hermaphrodite and 1s not infre
quently brought up as a boy through nustaken diagnosis of the sex at
birth Rapid growth with marked muscular development and the early
onset of puberty 15 the nsual sequence of events If the excessive adreno
cortical activity begms m mfancy precocious sexual development with
virilization the sex appearing to change to male 1s the result If the
effect commences after puberty defermnization followed by the devel
opment of male charactenstics takes place
The cause of male pseudo hermaphroditism 1s more obscure Hypo
spadias and undescended testicles can n 2 sease be regarded as a mild
form of the condition Its complete form judging by the small number
of cases described 1 the literature (some twenty or so) 1s apparently
yare These indwiduals however are so unlike males that very likely
many ples have passed gmzed Typrcally such an ndividual
1ooks very much like a woman, with normal female psychologteal out
look bodily contours external gemitaliz and breasts though the nripples
are small Axillary hair does not develop and pubic hair 1s either scanty
or absent No menstruation occurs because there 1s no uterus though
a vagina of roderate size ts pr:seg; In 2 number of these persons an




VII
CONCEPTION AND PREGNANCY

T per are d d at the upper end of the
Aagma close to the cervix. It bas already been explaned 1
chapter IV, that the secretions of the healthy vagina are strongly
2cid and there 1s little doubt that those spermatozoa which remain 1n
the vagina for more than a short time are all killed Some protection
agamst the vaginal acdity 13 offered by the buffenng capacity of the
semmnsl plasma but this cannot be very important Close to the time of
ovulation the glands of the cervical canal secrete a copious flow of
mucus which exudes into the vagina This mucus has an alkaline feac
tionand at the ime 1n q Tose to that of ovul: t 15 hughly
Teceptive to spermatozoa Those sperms which are ejaculated directly
against the accumulation of mucus o the surface of the cervix will there
fore have an opportumty of passing easily 1nto a favourable medium i
the cervix of the uterus they can then commence theu' upward ]oumey
through the cervical canal There s no acceptab ofd
travel by the spermatozoa no evidence that s of chemucal or other
form of attraction whereby the sperms are directed 1 their journey
towards the ovum Motion within the cervical mucus 15 as far as we
know dom] 1 all and app ly this
d holds throughout the female repr tract,

The question has often been raised whether other mechanisms exist
for ensuring the ingress of spermatozoa wto the uterus A favounte one
was that dunng the female orgasm the uterus developed a negative
pressure whereby the mucus plug with its entrapped spermatozoa was
sucked mto the cervical canal The mam objections to this view are
three first, female orgasm 13 not necessary for conception (2 poat to
be emphasized since some women fear that thetr fertility 15 to be
ascnibed to their mability to obtan orgasm) secondly the number of
sperm 1n the cervical mucus obtamned from withi the cervical canal 1s
independent of whether female orgasm has or has not occurred and
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ABNORMALITIES OF SEXUAL DEVELOPMENT

Still less complete vameties of intersexuality are those in which the
reproductive functions proper to the sex of the subject are normal, but
structures and psychological features of the opposite sex are present
This condition 15 called gynandrism when 1t affects the male and
androgymism when 1t affects the female When only psychological
features are mvolved the condition 15 called sexual mversion this will
be constdered mn a later chapter

VIRILISM

The appearance 1n a woman of charactersstics typical of the male 1s
called vinlism One cause which we have already met 15 overactivity of
the adrenal cortex When this starts mn foetal Iife 1t causes female
pseudo hermaphroditism when 1t starts 1n childhood 1t causes sexual
precocity with vimbism and when 1t starts 1 the adult 1t produces first

defe and subsequently vinhism Another cause 1s a mas
cultnizing tumour of the ovary This 1s beheved to be denved from

of the lar el present 1n the foetal gonad During
the development of virism the peniods become nfrequent and scanty
hair grows on the face and other parts of the body the skin becomes
coarser and may show acne the voice may deepen and the clitons
enlarge

Far commoner than true vinlism 1s an exceptional development of
bodily hair or ursutism Thes 15 quite frequent 1n some human groups
—such as Mediterranean women—and may then be called a ractal char
actensstic However, 1t also occurs 1n occasional mdividuals 1n other
groups It represents an abnormal sensitiaty of the affected harr follicles
to an essentially normal hair growth stimulus Women so afflicted may
have entirely normal reproductive function concerve readily and under
g0 normal pregnancies Others on the other hand, may have greater or
Iesser degrees of menstrual rrregulanty and probably do have endocrine
dysfunction of some sort such as 2 mmor degree of overactivity of the
adrenal cortex A condition which 1s being more clearly recognized of
recent years comprses the b of obesity h and
arregular infrequent menstrual pertods In some patients showing this
triad of symptoms the ovartes are found on exammation to be en
Iarged on both sides It seems that removal of a considerable part of
each ovary with reconstruction of the remainder 50 as to restore the
ovaries to their normal size goes a long way to restoning the patient to

normality
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and no acceptable explanation of how this could be accomplished 13
forthcoming Contractions of the ovanan ligaments have been thought
to bring the ovary and tube into apposition at the time of ovulatron
while the action of the tubal cilia 1s constdered to promote a flow of
pentoneal flurd and wath 1t the ovum 1nto the tube From the fact that
pregnancy has been known to occur in women who have lost through
surgical operation a tube on one side and an ovary on the other it1s
obvious that ova can occasionally at least traverse the abdomnal
cavity and stlf find their way 1nto the uterme tube and that therefore
weare far from a clear und ding of the precise mect lved

Transportation of ova through the tubes 1s less dufficult to understand
Tt 15 possible that cihary action helps 1t the great discrepancy in size
between the ovum and the spermatozoa may be mvoked to explamn the
mplied effects of the cibia being 1n one direction for the former and 1
the other for the latter smee it 1s clear that the reversed currents be
heved to facilitate spermatozoal travel 1n the tubes would be without
1afluence on the comparatively bulky ovum It 1s probable however,
that waves of contraction 1n the tubes are the most important agency 1n
carrying the ovum towards the utentne cavity

TIME RELATIONS OF FECUNDATION

Estimates of the time requured for spermatozoa ejaculated close to the
external os to travel up to the fimbnal ends of the tubes range from
1 to 4 hours Spermatozoa mn the cervical mucus may 1n favourable
curcumstances live for several days It must not however be assumed
that sper ding such a prol time 1n the cervical canal
would sull be capablc of femhmhun the balance of evidence 1s 1n fact
against this possibility In the vagina itself viabthty 1s usually restricted
to an hour or two Evidence for the viability of spermatozoa within the
human uterus and tubes 1s conflicting rangmg from 20 hours [51] to
31 weeks [25] recent experimental observations [82] suggest that sur
vival up to 50 hours or more 1s not unusual though agam survival does
not necessanly mply the power to fertiize It may therefore be con
cluded thatntercourse preceding ovulation by much more than 24 hours
15 ualikely to result m fertilizatron

Durect data on the viability of the human ovum are lacking The
evidence 1n most of the huigher vertebrates and certamly 1n the Anthro
poidea (monkeys apes and man) which have been studied experiment
ally 1s that the ovum remains capable of bewng fertilized for only a very
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thurdly, 1f orgasm 13 assumed to result 1 uterine contraction (and no
one appears to have suggested that 1t mught cause uterine relaxation)
such contraction would lead to the development of a positne ntra
uterine pressure—which would expel the cervical mucus 1nto the vagina
~—Trather than to the postulated negative one

There are nevertheless experimental observations [78] which lead to
the 1 that some sper ascend lgher into the gemtal
tract wathin a very short time of costus than could be explaimed by the
speed of their own unaided motion The most probable explanation for
this (2nd one which seems generally to have been overlooked) 1s that the
penus wside the vagma acts after the fashion of the plunger within a
syringe During the motions of coitus 1t produces an alternatmg suction
and compression on the contents of the cervical canal as 1t maves out
wards and inwards These motions at the time of ejaculation would
lead to the outward and inward flowing of the cervical mucus assist
the co minghng of semunal fimd and mucus and explamn the apparently
raptd ascent of some spermatozoa through the mucus within the
cervical canal

Sperm transport through the uterus atself seems to depend entirely
upon the unaided motility of the spermatozoa Within the uterine tubes
however a new factor must be taken into account Ths 15 the current
m the tubal fluid set up by the action of the cilia which line the tubal
walls The direction m which the ciha beat 1s from the outer end of
the tube towards the uterus and 1t may therefore be supposed that the
current they produce 1s 1 the opposite direction to that m which
the spermatozoa must travel to reach an ovum On the other hand the
foldings of the walls of the tubes and the segmentation resulting from
peristaltsc activity drvide the lumen nto a large number of temporary
compartments In each of these the eihiary current will be in the wrong
directton close to the walls but in the opposite—and therefore helpful—
direction 1n the centre of the compartment By this rather complicated
system therefore 1t 1s possible that the spermatozoa are assisted 1n their
passage through the utenine tubes to the outer ampullary portion where
fertthzation 1s believed to take place

THE PASSAGE OF THE OVUM
Just how the passage of the ovum 1nto the uterine tube 15 brought

about 1s uncertain It has been suggested that the open end of the tube
actually envelops the ovary at the tune of ovulation but this 1s doubtful



CONCEPTION AND PREGNANCY

12 In this case therefore, ovulation would be most likely to occur on
the 12th 13th or 14th day of the cycle

HYALURONIDASE AND FERTILIZATION

The seminal flud of many mammahan species contamns an enzyme
which 15 capable of causing the sphtting up of a complex mucod sub
stance called hyalurome acid This enzyme 1s therefore termed hyalur
omdase Its presence 1n semmnal flurd led to the belief that 1t might play
a part an fertilization for 1t was found that this enzyme from various
sources (hyaluromdases have also been demonstrated i some snake
venoms and 1n the culture media 1n which certam bactena are growing)
could bring about the dissolution of the cumulus surrounding the
freshly ovulated egg These observations led to the corollary view lhat
the jelly like lar cement of the lus 15 comp
of hyal acd A ble body of evid lated
supporting the theory that semnal hyaluromidase subserved this func
tion [98] and st seemed possible to invoke this theory to explam the
fact which has long puzzled biologists that although only one sperm
1s mvolved 1n fertilizing an egg yet vast numbers usually of the order
of many mullions must ordinanly be present in the semunal flud 1n
order that fertilization may occur The argument ran that these large
numbers of spermatozoa had to be d in order thata
quantity of hyal dase mrght be yed to and Iiberated near the
egg soasto ensure the rapid dissolution of the cumulus and thus permit
the access of the spermatozoz one of which penetrated the egg and
fertiized 1t If too few spermatozoa reached the egg the cumulus dis
mtegrated so slowly that by the time the egg was denuded 1t was no
longer fertiizable Too few spermatozoa in the semen therefore was
considered to result in infestility not so much because no spermatozoa
reached the egg but because too little hyaluromdase was liberated to
enable a spermatozoon to penetrate 1t before 1t became unfertiliz
able

The possibility of making use of hyaluronidase to treat mfertihty due

mia 2s the of sper 15 called seemed a
very amacnvc one and various expcnments were carried out to investt
gate 1t [98] The results have been unconvincing On the other hand
proof that sperrnatozoa can p the cumulus sur ding rat ova
and can effect fertilzation even while the cumulus 1s 1ntact has been
obtaned by Austin 7] He and Smules [8] have published beautifal
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few hours probably not more than four There seems to be no reason
to suppose that condrtions m the human differ from this
The popular and quite erroneous, belef 1s that intercourse at almost
any time can result m pregnancy the pregnancies followng alleged
rapes are cited 1 evidence of this The expertences, however of all who
study chimcally the problems of fertihty 1n humans are overwhelmmegly
agamst such a view there cannot be the slightest doubt that the illegitt
mate pregnancies mentioned above follow, as a rule repeated and not
1solated coitus There are, however, a few authentic cases of conception
occurning as a result exther of undoubtedly ssolated or of
artificial inseounation, on days of the menstrual cycle other than those
of the mud cycle These occurrences are nearly all m women who do
not have regular cycles Also relevant 1s the well recogmzed observation
1n women keeping basal temperature records over many months that
occastonally ovulation will occur very Iate or very early n the cycle the
subsequent peniod 1s then correspondingly late or early It 1s m circum
stances such as these that 1solated ntercourse say on the 22nd or 7th
day of the cycle could resultin ption because ovul. happened
to occur on that day Such rare occurrences—and their ranty must be
emphasized—have led to the suggestion that intercourse mught tself
precipitate ovulation as it 1s known to do 1n the rabbit the cat and the
ferret Accurate studies, however 1 monkeys and 1 humans bave
failed to produce any evidence mn support of this view
‘We are therefore irresistibly led to the concluston that conception 15
overwhelmingly more likely 1f cortus occurs at the expected tume of
ovulation than if 1t takes place at any other time In the standard
28 day cycle ths time 1s usually the 13th or 14th day (calling the day a
pertod beg; t fimshes—dayno 1) Itisg Iy stated that where
cycles are longer or shorter than 28 days subtracting 14 from the
number of days 1n the cycle will give the most probable day of ovula
tion Farns [30 317 however has presented evidence that this 1s not so
according to hum the post ovular phase 1s less constant than has usnally
been supposed and vanes directly with the length of the cycle He
believes that the best estimate of the 3 most probable days 15 obtamed
by taking the average cycle length over 3 or more successive cycles
(disregardimg fracttons) dividing by 2 and then subtracting 2 the day
so obtamed and the two succeedng days are those dunng which
ovulation 1s most Iikely to occur Asan example suppose the lengths of
3 successtve cycles are 26 29 and 28 days the mean length 1s then 28
to the nearest whole day dividing by 2 gives 14 and subtracting 2 gives
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naumber of chromosomes that 1s half the number present i the nucles
of the ordmary cells of the body When the pronucle: fuse which they
now do the resulting single nucleus regams the diploid or normal
number of chromosomes half therefore are denved from the mother
and half from the father The fertilized ovum 15 called a zygote
Following almost immedately upon fusion of the pronucler the two

Ist polar body ==Istand Znd

polarbodies

forelizing

spermatozoon

() fimafe aueleus  (b) matenuclous
fused male N
and femate chromosones mitotic
pronuctuer (dwided) formmng: spindle

equatorval plate

chromosones
withdrawing
towards aster

;‘al:’lgn'rnl‘
‘dauvghter
toplasm

_ to drvide

@ m

Fertilizatton In (a) the fertiizing spermatozoon s Just penetrating the egg.
cell a smgle polar body 15 present In (b) male and female nucle: are present
‘The sccond polar body has now been extruded In(e)the male and female nucles
have fused 1nto a single nuclens »
In (f) mutosis 1s complete and the first two daughter cells have been formed by
division of the whole ovum

ded by the sper separate passing to oppo
site poles of the nuclens thus commencing the process of mitosts The
chromatmn of the nucleus becomes arranged mto chromosomes each of
which 15 apparently already divided nto a pair of daughter chromo
somes The chromosomes appear as the equatonal p]ate ol' the spmdle
mudway between the two The
separate from each other passing away from the equalor towards the
centrosomes Where they lose their dentity in formung the nucler of
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photographs of rat eggs, still surrounded by cumulus cells and contan
ing male and female pronuclet—that 15 the nuclear elements of the
fernlizing spermatozoon and of the egg It 1s the advent of the phase
contrast microscope which had made these direct observattons possible

The ongmal theory regarding the role of semmal hyaluronidase must
be abandoned It seems highly probable however that the hyalurom
dase carried by each spermatozoon enables 1t to burrow 1ts own way
through the hyalurome acid gel of the cumulus (the subsequent dis
solution of the latter being an untmportant side effect) so as to reach
the egg This being so 1t 1s quite Iikely that insufficient hyaluronidase
mught still be partially responsible for the mfertility of semen of poor
sperm density for 1t has been shown that as a suspension of sperma
tozoa b dilute correspondngly greater of hyalurc
midase pass from the sper 1nto solution C L
spermatozoa could arrive at the cumulus with insufficrent hyalurorudasc
to enable them to penetrate 1t and so reach and fertihze the egg

FERTILIZATION

We have now arnived at the stage where spermatozoa have reached
the zona pelluctda of the ovum We must continue with the succeeding
events the earhest of which 1t 1s to be understood have never been
observed i the human Nevertheless studtes on numerous other mam
malian species enable us to describe with some confidence what happeas
at fertthzation and immediately afterwards

As soon as one spermatozoon penetrates the zona pellucida a change
takes place 1n the latter whereby the ovum becomes impenetrable to
further spermatozoa Occasionally where the numbers of sperms reach
g the ovum are very high more than one spermatozoon may pene
trate presumably because the change 1n the zona takes place too slowly
to prevent almost simultaneous penetration by two or more sperma
tozoa Polyspermy as the above rare occurrence 1s called may interfere
with the subsequent normal development of the egg and so the arrange
ment which ordimartly prevents 1t has a brological value If the ovum
has not yet undergone 1ts second maturation dvision 1t now does so
the second polar body bemng cast out The nucleus of the ovum becomes
pronunent and 1s called the female pmnucleus at the same tume the
head of the fertthzing sper the male pr leus and
two centrosomes all of which move towards the centre of the ovum
Each of the pronucler 1t will bf]sremembered contain the haplord
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will subsequently develop The wall of the blastocyst becomes differ
entiated mto an mner cell layer and 1nto an outer one, n which nuclear
diviston 15 s0 active that cellular differentiation 1s lost These two layers
form the trophoblast the importance of which will shortly appear

Plasmodio-trophoblase
cyto toophoblase
I‘a;r:\’mw crodurm
m:
Hlastocy st. endoderm
cavity
mary
dhasoduim
a b
connecting scatk
cavigy of amnion

chorion

extra ¢em! ud
¢ e 3
primary mesoderm

Dragram of the early development of the embryo (a) The solid morula has
developed a cavity and 1s now a blastocyst (b) The wall of the blastocyst has
differentiated tnto an outer layer (plasmodiotrophoblast) and a2n inner layer
{cytotrophoblast) the formative cell mass 13 giving mise to the three germ
1oal layers ectoderm d endod ) 15 form
1ng within the ectoderm (d) the embryo 1s becoming rsolated within_ the
blastocyst cauty which is now hined with mesoderm and called the extra
embryonic coelom an endoderm cavity has formed (the yolk sac) from part of
which the intestines will later develop the trophoblast kas now developed into
the chonon (The yolk sac contains no yolk but corresponds to the structure
which 10 our rephilian ancestors contaned a large mass of yolk )

Segmentation commences dunng the passage of the fertrdized ovum
along the Falloptan tube This occupies about three days and by the
time the embryo reaches the uterine cavity the zona pellucida 1s dis
appeaning The formation of the blastocyst and differentiation of the
trophoblast takes place 1n the course of the next five or six days duning
which the embryo lies free within the uterine cavity The embryo now
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the first parr of daughter cells of the ovum These cells anse by 2
constriction of the cytoplasm which commences dunng the mitotic
division of the nucleus and by 1ts completion divides the zygote mnto
a parr of cells, each contaming a nucleus with the charactenistic diplod
number of chr Thus1s plished the first step 1n the early
development of the zygote namely segmentation After a short resting
pertod, each of the daughter cells undergoes a diviston precisely similar
to that which produced them By repetition of thus process the 4-celled
zygote becomes 8 celled 16-celled, 32 celled and so on All of these

c

Segmentateon of the fertdized ovum (a) 2<elled stage (b} 4-celled stage
(c) 8celled stage (d) morula

divisions reduce the proportion of cytoplasm to nucleoplasm the
daughter cells L g prog ly smaller with theur nucle: remam
1ng approumately the same size By the time the nucleo-cytoplasmic
Tatic has bewome that of the average adult cells for the species the
zona pellucida withun which segmentation has hitherto been occurning
disappears and the solid mass of cells or morula as the embryo 5
now called begmns to merease 1n size
The next stage of development 1s for a flud filled cavity to form
within the morula which 1s thereby transformed 1nto a blastocyst The
cavity expands so as to occupy most of the blastocyst except for a mass
of cells occupying onearea the formative mass, from which the embryo
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blocks of proterm)—are actvely pusped from matesnal blood 1nto
foetal biood by cells formung part of the barrrer

In the area between the embedded blastocyst and the utennewall the
traphoblastic vith become greatly expanded and complicated to form

&

wnner fayerof
?::; trap?wyaasc

outer fayer of
u’cphog(asr

maternal
blood

vessely

©

blood vessels
tyng wichis the
musadermal cote.
of the villus

Formation of fhe chonos (sem-dtagrammanc)y (a} shows 4 prevacy wilfus
¢unsistang of suner and optes Jayers of trop nd lyeg within the maternal
Blaod space whuch t has 4 m the s e ry
villus with a eore of prmosy mesodenn (¢) shows two eetary ville with blood
vessels tymg i ihe mesodenn and wth branchung processes last dlustrates

e camplex and W meate slztionsups of matemal and embryont. hssses @
the placenta

dogether with the altred deeper part of the endometnium the placeata
313 & spestalized organ whuch develops durmg p ¥ 1o provide
for the nounshment of the foetus
The nmbilial cord joms the embryo to the placenta Ytcontans a par
of wmbidical arenies and 2 single umbihical vein embedded within
prisary mesoderm calied Wharton s jelly It also contams & structure
8
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burrows into the g of the uterus where 1t becomes embedded When

this has been achieved, conception may be said to have occurred The

consderation of the further changes which take place i the zygote 1s

:)he ]}\)mvmce of human embryology and 1s beyond the scope of this
00!

FOETAL MEMBRANES AND PLACENTA

In addttion to the development of the embryo itself certamn struc
tures concerned with the nutrition and protection of the embryo are
formed and now require a brief description

During all but the earliest stages of pregnancy, the embryo floats
within the bag of waters which usually ruptures during childbirth
This structure arises as a cavity the ammiottc cavity, withn the forma
tive cell mass of the blastocyst It grows enormously keeping pace with
the embryo which develops withmn 1t The cells limng 1ts walls secrete
a flud, the liquor amnu The quantity of hquor increases until the 24th
to 28th week of pregnancy after which 1t usually decreases so that at
full term there 1s about 1 litre present (Sometimes amntotic flurd 15 pro
duced 1n excessive quantity this conditson 15 called hydramntos ) The
amniotrc flud permuts free movements of the foetus within the uterus
during the later stages of pregnancy and protects 1t from mjury 1t 1s
also a minor channel of excretion for the foetus the waste products

(notably urea) 1 11t being disposed of when the
rupture duning labour
Itwill be bered that thy 1 of the bl yst 1s accom

P
pamied by the formation of the trophoblast on its surface The outer
layer 1s actively concerned n the embedding of the fertihized ovum
within the endometrium It achieves this by secreting protemn digesting
enzymes which break down the endometrial cells In this way a loose
spongework 1s formed 1n the endometnium surrounding the ovum 1ts
spaces contain maternal blood because the trophoblast digests the
walls of neighbouring blood vessels The arrangement enables foetal
blood contarmed within vessels m the mesodermal core of the chorionie
villi as the strands of trophoblast are called to come 1nto close contact
with maternal blood buta barner consisting of embryonic tissue inter
venes between the maternal and embryonic blood streams Neverthe
less across this barrer oxygen carbon dioude glucose amino-acids
and other nutnent and excretory matenals pass comparatively freely
Indeed, some substances 1t scems—notably amino acids (the building
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The sutface from which the umbilical cord anses 1s covered with the
smooth and ghstemng ammon while the chonomec willi give the
oppostte surface a granular appearance

UTERINE CHANGES IN PREGNANCY

The changes m the dunng early preg adapt it to
meet the needs of the growing embryo which behaves Like a parasite
obtaming 1ts nutntion from its host the mother Because however, the
uterus has to adapt stself to accommodate the rapidly growing embryo
and at the end of pregnancy, to provide for the expulsion of the foetus
profound changes 1n the muscle layer (the myometnum) also occur
Some 1dea of these changes will be gawned from the fact that the normal
non pregnant uterus 1s approxunately 75 ¢cm (3m)long Scm (2 m)
wide and 25 em. (L ) thick whle at the end of pregnancy it may
measure 33 5em (13 1) length 25 cm (10 1) m width, and 24 cm
(9% ) mn thickness Its non pregnant capacity 1s perhaps 7-8 cc {2
quarter of an ounce) while at termit contains afoetus averaging 3 2 kilos
(7} 1b) m weight a placenta weighing 450 g (1 1b) or more and 1n
addstron 1 htre (nearly 2 pints) of ammotic fliud It must not be sup
posed that the uterime wall 15 merely stretched so as to accommodate
11s contents on the contrary the muscular wall grows so as to keep
pace with the enlarging contents and to prevent any increase n the
mtrautenne pressure The weight of the uterus itself not including 1ts
contents 1ncreases Some twenty tunes dunng the course of pregoancy
Thrs mcrease 1n uterine substance 1s the result of enlargement of the
custing muscle fibres the growth of new fibres and the laying down of
new clastic tissue The muscle fibres 1ncrease from 7 to 11 times m
length and from 2 to 5 tumes m thickness New fibres are produced
throughout pregnancy they are most plentiful m the fundus of the
uferus The new elastic tisstie on the other hand 15 layed down mostly
m the fower part of the utenne body In this way there develops the
lower uterine segment (denved from the 1sthmus of the uterus) which s
the part of the wienne wall extending upwards from the cervix (for
about 3 or 41 at the onset of labour) It contains refatively few muscle
fibres but abundant elastic tissue in contrast to the upper segment
which 15 ughly contractile Dunng labour the lower segment helps to
equalize the pressure dunog wontractions of the upper segment 1t be
comes gradually stretched as the upper segment retracts forcing the

foetus downwards It also helps to establish and to mamntam a defimte
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the allantorc canal which anses from the hund gut of the embryo and
remams‘undeveloped in the hiuman, though m reptiles birds and many

1t expands as the all and plays a part i foetal respira
tion The cord 15 covered by a layer of amnion Owing to the uncqual
growth of the two umbihieal arteries the cord becomes twisted 1t also
inereases 1 length, so that at term 1t 15 about 50 cm (20 ) long

2Ygote surrounded placental area

bg)ct‘mphoblnsr
embedded (n the chortoruc villy
endometrium (chorvon frondosum)

blood space

spongy layer
trophoblast
(chorion laeve)

Diagrammatic vertical sections of the uterus in early pregnancy In (a) the
Zygote has Just become d prog: d In
{b) the embryo has grown the embryanic vesicle expanding with the endo
metrum so as to separate the decrdua capsufans covening the vesicle from the
decidua basalis which forms the maternal part of the developing placenta The
foetal part of the placenta. g he ch Th d
of the trophoblast whichsurcounds the embryonicvesicle 1sless well developed
and forms the chorton laeve

Foetal blood 1s pumped along the umbtlical arteties to the placeata and
after passing through the placental capillartes 1s returned to the foetus
via the umbilical vem

After the birth of the baby the placenta and attached membranes
separate from the uterus and are expelled as the afterbirth  The ex
pelled placenta has a weight of about 500 g (just over 11b) a diameter
of 15-20 cm (6-8 1n) and an average thickness of about 3em (I3in)
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pole remarns firm because of tts attachment to the vagina and to the
pelwis by the various higaments

The blood supply to the uterus from the ovanan and utenne artertes
15 greatly increased dunng pregnancy The blood vessels increase not
only 1n calibre but also and to a far greater extent, 1 length so that
they run a very tortuous course Thus arrangement prevents their being
damaged during labour

The cervix becomes softened early 1n pregnancy, and n common
with the vagma, its blood supply 1s increased This gives 1t a char
actenstic bluish app whicl 1 with 1ts softness
produces another diagnostic sign of early pregnancy The endocervix
hypertrophies greatly and the cervical mucous plug usually becomes
thick serving to prevent the entrance of bactena into the pregnant
uterus

CHANGES IN OTHIR SYSTEMS

The changes 1n the breasts which occur durmg the latter half of the
menstrual cycle are durng preg Te and shight
pam are often experrenced dunng the early wceks and definite ncrease
1n size begins by the 8th week There 1s growth of the mulk secreting
tissue and secretion of colostrum may commence by the 10th or 12th
week The nipples enlarge and become more erectle The pigmentation
of the areolae increases and some of the glands of the areola become
more ¢S \: Superficial veins are usually
easxly seen Later because of stretchmg of the skin of the breasts the
elastic tissue may give way producing pmk wrregular hines on the skin
(striac)

The same kind of distension though on a greater scale accounts for
the regular occurrence of strrae on the skan of the abdomumal wall
Increase in p 1s also found affe larly those areas
which are ordmanly pigmented to some extent xt 1s believed to be due
1o the action of oestrogens which as will be seen are produced in large
quantities during pregnancy The activity of the sweat and sebaceous
glands of the skin increases during pregnancy and the harr grows faster

The skeleton undergoes some changes dunng pregnancy If the
mother s yntake of calcrum 1s insufficient to supply the requirements of
the foetus her skeleton will be depleted of the puneral In extreme cases
tis may lead to sertous bony deformuties because the demuneralized
skeleton softens and 1s then unable to withstand the pull of muscles and
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Presenting part—that 1 the part of the foetus, usually the head which
15 gradually forced through the cervix by the repeated contractions of
the upper segment

When 1mplantation of the fertilized oyum occurs  local merease
the blood supply to the implantation site qurckly follows Enlargement

fundus uten s placenta

uterine tube

muscle layee
of uterus

\_remaus of
trophoblast

At a later stage than that shown m the previous figure the foetus suspended
within the amniotic cavity has grown to such an extent as to fill the uterne
cavity 1t now greatly expands the uterus tself The decdua capsularis and
decrdua panetahs are everywhere i contact and can no longer be distinguished
Thrcd Pplacenta 1s fully developed and connected to the foetus by the umblical
<ol

of the uterus begms at this point so that at first the growing uterus 1s
h 1cal this rical enlargement 1s one of the
carly diagnostic signs of preg Ast y ad the asym
metry 1s lost and the thickness of the uterus approaches its width From
the 12th week the uterus nses out of the pelvis and becomes mamly an _
abdominal organ The fundus becomes more mobile though the lower
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pole remaras firm, because of its attachment to the vaginz and to the
pelvis by the various igaments
The blood supply to the uterus from the ovanan and utenne arteries
15 greatly increased during pregnancy The blood vessels increase not
only 1n caltbre but also and 1o a far greater extent 1n length, so that
they run 2 very tortuous course This arrangement prevents their being
damaged during labour
The cervix becomes softened early 1 pregnancy and 1n common
with the vagina its blood supply 1s increased This gives it a char
bluish app whicll 1 b with 1ts softness
produces another diagnostic sign of early pregnancy The endocervix
hypertrophues greatly and the cervical mucous plug usually becomes

thick serving to prevent the entrance of bacteria into the pregnant
uterus

CHANGES IN OTHER SYSTEMS

The changes m the breasts which occur during the latter half of the
menstrual cycle are during pregnancy T and shght
pain are often expenenced dunng the carly weeks and defimte increase
m size begins by the 8th week There 15 growth of the milk secreting
tissite and secretion of colostrum may commence by the 10th or 12th
week The nipples enlarge and become more erectile The pigmentation
of the areolae increases and some of the glands of the areola become
more p Montg, y s tubercles) Superficial veins are usually
casily seen Later because of stretching of the skin of the breasts the
elastic tissue may give way producing pink irregulas lines on the skin
(strae)

The same kind of distension though on a greater scale accounts for
the regular occurrence of striae on the skin of the abdomunal wall
Increasem p 1salso found affecting particularly those areas
which are ordinanly pigmented to some extent 1t 15 beleved to be due
to the action of oestrogens which as will be seen are produced 1n large
quantities during pregrancy The activity of the sweat and sebaceous
glands of the skin increases during pregnancy and the hair grows faster

The skeleton undergoes some changes durmng preguancy If the
mother s mtake of calcium 15 insufficient to supply the requirements of
the foetus her skeleton will be depleted of the mmeral In extreme cases
this may lead to serious bony deformities because the demneralized
skeleton softens and 1s then unable to withstand the pull of muscles and

85




CONCEPTION AND PREGNANCY

of gravity This condition s called osteomalacia Apart from such patho-
logteal changes, certain physiol 1 modifi are ed
The jomts of the pelvic bones enlarge and become softer thus per
mitting a certain amount of flexibility during labour These modifica
tions are probably brought about by the oestrogens of pregrancy, but
1t1s possible that another hormone relaxin thought fo be produced by
the ovary, 1s chiefly responsible Modifications 1n the curvature of the
vertebral column and 1n the it of the pelvis occur later 1n pregnancy
to compensate for the increasing weight of the uterus and 1ts contents
They may lead to derable d fort from backacke because of
unaccustomed strains being thrown on muscles and ligaments

There 1s notable storage of water and protein duning pregnancy The
cireulating blood volume 1ncreases and a slight degree of anaemia 1s 2
common result The blood p falls 1n early p y and ualess
complicattons occur later, 1t remarns p ly low An d
effictency of the heart can be demonstrated and 1t 1s clear that these
modifications of the circulation help to mamtam an adequate blood
supply for the uterus and embryo and prepare for the stresses of labour

Quite commonly the weight falls dunng the first few weeks of preg
nancy, because the appetite 1s often disturbed and some nausea 15 usually
experienced as will be discussed again later Soon however the appetite
increases over and above the level required to ensure a calone mtake
suffictent merely to provide for the day s energy expenditure As a result
the weight mcreases Such an increase should not be appreciable until
the 12th to 16th week and 1s greatest dunng the last twelve weeks or so
of pregnancy The average weight gamn by the end of pregnancy 1s about
9-14 Xilos (20 to 30 1b) and 1s undoubtedly excessive There 15 some
reason for believing that an mncrease of 14 Ib 1s quite sufficient and that
the prevention of excessive weight gain (which imphes certamn sensible
dietary measures) lessens the nisk of producing overweight babres and
of developing tovaemua of pregnancy this will be d d again later

A lowering of the renal threshold for glucose thatis the blood sugar
level at which the kidney allows sugar to appear m the urie 15 typrcal
1 pregnancy Because of this sugar may appear n the unine even whent
the blood glucose Jevel 15 within normal lmuts Swce however some
women develop true drabetes mellitus during pregnancy 1t 1s important
for the blood sugar level to be checked 1f sugar 1s found in the urine
Tthus 1s one of the reasons why women attending ante natal clinics have
their unne tested and why some may have blood sugar tests as well
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HORMONE CHANGES IN PREGNANCY

We have already seen that implantation of the fertihzed ovum 13
followed by profound changes 1a the uterus and 1n many other systems
of the body These changes are mediated by vanations in the hormone
Jevels wlmh we must now consider

Anewh of 'y 1s secteted bythe tropho
blast of the fertilized ovum Because of 1ts ongn this hormone s called
chortonic gonadotrophin It 15 & protein substance and as soon as the
ovum has become embedded within the end wum, 1t passes into the
maternal blood stream and appears 1 the urine It prevents the de
generation of the corpus luteum which 1s ordinanly responsible for the
onset of menstruation m the absence of conception Whether it acts
directly on the corpus luteum, promoting luteinization and the further
secretion of progesterone and oesttogen or whether 1t strmulates the
anterior Jobe of the pitwtary gland to secrete Iuteotrophic hormone
which 1 turn mamtamns the functional state of the corpus luteum s
uncertam The secretion of chononic gonadotrophin wncreases rapidly
reaching a peak about the 70th day of pregnancy at which stage the
daily output in the urine may be about 25,000 international umts From
thus pomnt the secretion dechnes equally rapidly, so that by the 20th
week the daily output has fallen to around 5 0001w This level s there
after maintamned except for a shight nise dunng the last few weeks of
pregnancy It must be confessed that we are far from understanding the
true sigmificance of these smkmg changes

Tt was d that ck phun 1s 2 protemn derving
as 1t does from embryome tissue which 1s at least 1 part foreign to the
mother (the father s contribution) 1t seems possible that the hormone
nught give nise fo sensitivaty seactions like otber foreign proteins n
susceptible individuals There 15 1n fact much evidence which indicates
that the peculiar and unpleasant symptoms—particularly the nausea and
vomiting—which many women experience early i pregnancy are un the
nature of a hypersensitivity response to this hormone Some women
observe these symptoms even before the penod has become overdue
at this stage choriome gonadotrophun 1s the only new factor present
which could be held responsible In women who have persistent and
excessive vomuting duning pregnancy (hyperemesis gravidarum) excep
tionally large amouats of the hormone have been found Agam stmlar
severe symptoms are common in women who have hydatidiform
mole a pathological change 1n the placenta which also gives rise to an
excess of chortonic gonadotrophin
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Up to about the 12th week of pregnancy the production of pro
gesterone and of oestrogens by the corpus luteum shows a gradusl
merease By this time, however the corpus Iuteum has begun fo de
generate while the placenta has become established Hormone produc
tionis now taken over by the placenta and a raprd nise 1n progesterone
and oestrogens occurs Sometimes 1t seems hormone production by the
corpus futeum fatls before 1ts production by the placenta has become
fully establshed 1t 15 thought that this may account for the frequent
occurrence of abortion between the 10th and 12th weeks
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Qur knowledge reg: progesterone production 1s somewhat 1
direct Progesterone can be extracted from the corpus luteum and from
the placenta but 1t does not appear m the urine (except i tnfling
amounts) and there 1s considerable doubt regarding its eustence 1n the
blood [20] On the other hand pregnanediol a metabolic product of
progesterone appears in the urne during the luteal phase of the men
strual cycle and during pregnancy It has been the subject of extensive
studies and 1s usually considered to reflect at least 1 a general way the
production of progesterone The curve of pregnanediol excretton duning
pregnancy 1s shown 1 the accompanying figure

The three cestrogens oestradiol oestrone and oestriol are all found i
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theuriae 1n d ts dunieg pregnancy The daily excretion of
the first two rises from a few thousandths of a mithigramme before preg
nancy to pethaps halfa milligramme at term  but the nse in the amount
of oestriol 1s from a stmiar imtial value to something ltke 20 to 40

H a day The in the unne of these amounts
of g d that therr prod during pregnancy goes on
at a rate which 15 thousands of times greater than 1n the non pregnant
state It 1s thought that the oestrogen actually secreted 1s most probably
oestradiol which becomes converted 1nto oestrone and finally to
oestnol this would account for the far greater amounts of the last sub-
stance There can be no doubt that the oestrogens and progesterone are
the principle agents whereby the changes of pregnancy mn the uterus and
breasts are brought about

TESTS FOR PREGNANCY

In general the diagnosis of pregnancy can be made with a fair degree
of confidence by about the 8th week on the hustory and findings on
exammation Before thus time the findings may be suggestive but m
conclusive Often however complicating factors may make the diag
nosts of early pregnancy difficult or impossible The policy of wait and
see usually allows doubt to become certainty but the patient may not
relish the sdea of remaiung 1n a state of indecision while the course of
events stself makes the diagnosis for the doctor or because the deter
munation of the diagnosis may decide the proper course for the doctor
to follow 1n the care of the patient he may wish for gmdance other than
that provided by the march of events In these circumstances recourse
18 had to pregnancy diagnosis tests

The value of basal temperature records has already been mentioned
¥f the penod 15 overdue by more than a week and the post ovular
plateau has been mamtamned for more than 20 days pregnancy can

fidently be diagnosed The pregnancy diag) tests in most exten
sive use however are those which detect the presence of chonomic
gonadotrophinintheunne For this purpose various animals have been
utilized since Aschheim & Zondek [6] first used the ymmature female
mouse 1n 1928 These anthors showed that a sertes of daily snjections of
pregnancy unne would cause ovulation i such mice leading to the
formation of haemorrhagic follicles 1n the ovares Friedman [36] modi
fied thus test by showing that a single intravenous mnjection of the uring
mto a rabbit would also cause ovulation Whereas m the first of these
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tests 1t 15 usual to iyject each of three or moremmature female mice daily
for three days and to hll them on the fifth day 1n order to examue
their ovanes, 1n the Friedman test a single mjection 1n a singl. mature
female rabbit 15 sufficient and the result can be obtained 24-48 hours
later More recently, vanous amphibians have been found to respond
to choriome gonadotroplun  The female South Afncan clawed toad
(Xenopus Laeyvisy will lay eggs within 24 hours of recerving an injechion
of pregnancy unine [12 46 90] whilen the case of the South Amenican
toad (Bufo arenarum Hensel) mjection of pregnancy urine mto the male
1s followed withm 3 hours by the passage of spermatozoa mto the urine
where they can easily be observed under the microscope [37] Other
male amphibians show the same response the edible frog (Rana esct
lenta) the North Amenican leopard frog (Rana pipiens) and though
rather unreliably the common British toad (Bufo Bufv) have been used
successfully but the common Bntish frog (Rana temporaria) 1s not
switable for the test
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SPECIAL PROBLEMS OF PREGNANCY

the task of a text book of obstetrics and consequently will not

be attempted here Some of the commoner abnormalities how
ever are of importance for giving a proper perspective to thus account
of human reproduction

THE full discussion of the problems of pregnancy 1s obviously

ABORTION

Abortion 15 probably the commonest abnormality of pregnancy
Statistics on the frequency of abortion are difficult—or indeed mm
posstble—to obtamn the incidence of crimunal abortion 15 uncertain
but even apart from this there can be no doubt that masy abortions
take place so early m pregnancy that thewr occurrence s scarcely
suspected the woman merely remarking on a shightly delayed perhaps
heavier and somewhat painful period The most consefvative estimates
place the meidence of spontaneous abortion at about 10 per cent of
all pregnancies but many authonties regard 20 per cent as by no
means an uareasonable figure

With ciminal abortion we need concern ourselves only briefly 1t
Tatses serious social as well as moral problems and always leads to the
nisk of dangerous pelvic mfection which often results 1n permanent
sterility by blocking the uterine tubes

Spontaneous abortion consists of the expulsion of the products of
conception occurring as a result of natural causes usually followmg
the death of the embryo The term 1s sometimes reserved for this event
occurrmg before the 16th week between the 16th and 28th weeks the
term muscarnage 15 then applied thereafter (during the perod of
viability) premature Jabour 1s used but there 1s no essential difference
between any of these events

There are many possible causes for spontaneous abortion They
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tests 1t 15 usual to mject each of three or moreimmature female mice datly
for three days and to kill them on the fifth day in order to examine
their ovanes, 1n the Friedman test a single injection 1n a singl. mature
female rabbit 15 sufficient and the result can be obtained 24-48 hours
later More recently various amphibsans have been found to respond
to choriome gonadotroplun The female South African clawed toad
(Xenopus Laeyvis) will ay eggs withun 24 hours of recetving an imjection
of pregnancy unne [12, 46 90] whilem the case of the South Amencan
toad (Bufo arenarum Hensel) 1nyection of pregnancy urine nto the male
15 followed within 3 hours by the passage of spermatozoa into the unme
where they can easily be observed under the microscope {37] Other
male amphibians show the same response the edible frog (Rana escu
lenta) the North Amenican leopard frog (Rana pipiens) and though
rather unrehably the common Bratish toad (Bufo Bufe) have been used
successfully, but the common Briush frog (Rana temporaria) 1s not
switable for the test
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that of appendicitis) If no action 15 taken sooner or later the tube
15 prerced by the growing chorion and the patient becomes profoundly
shocked from the resulting bleeding Urgent operation 1s required to
prevent death from bleeding and to achieve this the damaged tube has
to be removed

PLACENTA PRAEVIA

The usual site of implantation of the fertiized ovum 1s the fundus
of the uterus O 1y however mpl 1s low down 1n the
uterus and the placenta when 1t has developed extends erther partly
or wholly over the lower uterme segment This condition 1s called
placenta praevia It may give nise to bleeding during the later weeks of
pregnancy and 1t leads to a difficult obstetric problem when the cervix
dilates during the first stage of labour extensive separation of the
placenta will be followed by extremely severe haemorrhage from which
death can easily result Nowadays when placenta praevia has been
diagnosed most obstetricians deliver the baby at a selected time before
labour begins by Caesarean section This reduces the nisk of sudden
uncontrollable haemorrhage

MULTIPLE PREGNANCY

Twinning has 2 familial tendency and women who have given birth
to twins are Iikely to bear twins 1n subsequent pregnancies they are
also more likely than other women to concerve with tnplets It 15
usually stated that twins occur once in about 80 pregnancies tniplets
once 1n 80 squared and quadruplets once 1n 80 cubed but twinning rates
vary mn different countries Twins are of two kinds when a single ovum
has been fertilized but produces two distinct embryos they are sud
to be umovular when two separate ova have been fertilized they are
called binovular In the latter case each embryo has 1ts own ammion
chorion and placenta and such twmms which may be of the same
or opposite sexes bear no more resemblance to one another than
do ordinary brothers and sisters For umovular twins there 1s a single
chorion and placenta but each twan has 1ts own amnton such identical
twins are always of the same sex and are usually as like as two peas
mapod Trplets may be umovular binovular or triovular 1 the first
case which 1s exceedingly rare a single fertilized ovum gives nse to
three separate embryos which resemble one another like identical
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can be classified as paternal maternal foetal and placental How
ever, the view which 1s gaiing most adherents at present 15 that
foetal causes that 15 defects in the fertthzed ovum stself are the
most important at least for the early abortions (before the 12th
week) The elegant studies of Hertig & Rock [45] on abnormal human
ova recovered from uter: removed by surgical operation (the opera
tions having been performed of course, for medical reasons) have
emphasized the frequency with which abnormality of segmenta
tion of the fertiized ovum occurs In their series of 28 early ov2
recovered 1n this way at least 7 were so obviously abnormal that, had
there been no surgical interference early spontaneous abortion would
inevitably have occurred and 1n four 1t would perhaps have been so
early that there might have been no clhimcal evidence of pregnancy
Yet in all these cases the endometrium had developed properly so that
there was no ewidence of maternal deficiencies to account for the
abnormalities 1n the developing ova If this view 1s correct then 1t
would seem that most early abortions represent nothing more than the
1 of kes 1n reproductive experiments It
follows that attempts on the part of doctors to prevent thewr going on
to completron are really 1ll advised iterference with a well ordered
natural safeguard at all events these attempts usually fail
The term threatened abortion 1s apphied when uterme bleeding
occurring 1n pregnancy mdicates some disturbance which may lead to
abortion The adjective 1nevitable 1s applied when pan, due to uterine
contraction and some dilatation of the cervix indrcate that the process
of expelling the uterine contents has already begun or when death of
the foetus has occurred as shown by a negative pregnancy diagnosis
test

ECTOPIC PREGNANCY

Sometimes lhe f':mhzed ovum fails to reach the cawity of the uterus
but t here—most ly m the Fallopian
tube but occastonally m the ovary or still more rarely mn the perttoneal
cavity This 15 called ectopw pregnancy It occurs 1n Great Britain 11
about 1 1 300 p have been known
to go to term and to delxver the baby 1t has been necessary to open
the abdomen surgically When however the ectopic pregnancy 1s tubal
the growing embryo stretches the tube and causes abdomnal pam
(which 1f on the night side may be very difficult to distinguish from
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has almost as good a chance of concerving as the non-diabetic but 1n
spite of diabetic control the Iikelihood of losing the baby esther by
late mtrauterine death or by early neonatal death has still remained
high The infant of the diabetic mother 1s usually oversize, but never
theless at burth 1s liable to have the precanious existence associated with
premature mfants (which of course are ordmanly undersize) Hydram
nios an excess of flud 15 and the frequency of late

15 d A strking result of the attention
which these problems have recewved m recent years has been the
realization that smmlar disturbances in earhier pregnanctes have
occurred 1n women who have subsequently developed diabetes There
has thus come to be d a pr state the
onset of chinically m_ogmzzbl: diabetes dunng which over a period
of ten or fifteen years the woman may have given birth to overweight
babtes or have had late imntrauterine death of the foetus It 1s clear
therefore that it 1s not the diabetes itself which gives nise to the char
actenistic effects on the foetus and it 15 now thought possible that a
common factor may be responsible both for the deletersous action on
the foetus and for the subsequent development of the diabetes One
such possible factor 15 an over production by the anterior lobe of the
prtuttary gland of the growth hormone This hormone 1s known to
have diabetogenuc effects and 1t might be responsible for the oversize
foetus

TOXAEMIA OF PREGNANCY

A group of disorders the true nature of which remains obscure
occurnng at different stages of pregnancy are included under the
heading toxaenua of pregnancy Opmuon vanes on which disorders
should and which should not be included within thss group and
similar divergence of view 1s found on the question whether these
disorders are entirely unrelated or are sumply varous mamfestations
of a common underlying disturbance 1n the metabolism of the body
brought about by pregnancy Pregnancy 1n fact 1s the only feature
common to them all and some certanly can occur mn non pregnant
persons The most important 1s pre eclamptic toxaemia so called
because 1t may lead on to the conditton of eclampsia 1 which the
woman has fits

In spite of very hes late remams
largely an enigma It 1s the disease of theories and although facts
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twins 10 the second and most usual case, two ova arte fertihized but
one gives f1se to twins while the other develops as a single embryo
mn the third and again very rare case three separate ova are fertilized
Quadruplets are nearly always formed from two fertilized ova gving
nise to two paurs of 1dentical twins

DEATH OF AN EARLY FOETUS

Death 1n utero 1s sometimes very difficult to diagnose at first Usually
the mother 15 aware that the pregnancy 1s not progressing propetly
and may iplamn of chull dep on and a foul taste m the
mouth The expected increase 1n the size of the uterus does not occur
and the foetal heart sound cannot be heard at the expected time (the
foetal heart becomes audible between the 18th and 24th week of
gestation) In the same way, quickenmg—the foetal movements felt
by the mother normally about the 18th week—does not occur There
are regressive changes 1n the breasts Intrautenne death m advanced
pregnancy 1s of course easily detected because foetal movements and
heart beats stop Usually the dead foetus 1s eventually expelled natur
ally but sometimes 1t becomes necessary for the obstetrician to remove
1t Absorption of the amniotic flnd n'a pregnancy occurring outside
the uterus may be followed by the infiltration of the dead foetus by
calcareous materral, leading to the formation of a hithopaedion ( stone
child ) which may be carried in the abdomen for an mdefimte peniod
without apparent untoward effects

The common infectious diseases may sometimes arise 1 pregnant
women and complicate thewr antenatal course Sometimes they lead
to abortion or premature labour German measles (rubella) though
ordmanly regarded as a tnfling disease 15 a serious affair during the
first few months of pregnancy since as 1s now recognized 1t can cause
foetal abnormahties

DIABETES AND PREGNANCY

The association of diabetes mellitus and pregnancy raises some very
mteresting problems Before the days of msulin such a combination
was so uncommon as to be a medical curiosity because the uncon
trolled diabetic woman rarely m t g P The
foetal mottality 1n these rare pr was very high—about 50 or
60 per cent Nowadays with proper msulin control the diabetic woman
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conditions all of which lead to the same end result an oversize baby
due to an exeessive intake of food by the mother or as a result of
diabetes mellitus twias hydrammios a uterus which has not undergone
the hypertrophic changes of a p pregnancy or belonging to an
older woman 1s less able to undergo the growth and expansion de
manded of 1t by 1ts contatned foetus and mability of the blood vessels
of the uterus to undergo the necessary enlargement The common
effect of all these appears to be a change induced 1n the blood supply of
the kidney leading to the production 1n that organ of pressor sub
stances, which secreted 1nto the circulating blood cause a nise 1n blood
pressure because they constrict the arterroles throughout the body
The earhest recogmized change 1 toxaemya 1s usually a rise 1 blood
pressure stmultaneously damage to the walls of capiflanies leads to the
accumulation of fluid within the tissues called oedema whuch usually
affects first the ankles then the Jegs and so upwards Continuation of
the disease results 1n damage to the kidneys so that albumin appears 1n
the urine Raised blood pressure oedema and albununura are thus the
principal signs of severe pre-eclamptic toxaemua and this 1f allowed to
continue 15 very hikely to be followed by fits If these oocur the chances
of losing the baby become very great and the risk to the mother herself
1S most serous
‘Whule 1t will be clear that the main nsk of pre-eclamptic toxaemua
1s the development of eclampsia even without that final calamity the
possibilities of mtrauterine death of the foetus or early neonatal death
are quite serous This 1s because degenerative changes occur in the
placenta mterfenng with the proper nutntion of the foetus Fortu
nately toxaemuz need not leave any permanent residual disability nor
15 1t true that having had foxaemra 1n ope pregnancy a woman 1s
bound to have 1t 1n a subsequent one though the likelthood 1s certanly
mereased
Although we are far from understanding the cause and nature of
toxaemsa a good deal 1s known about how to deal with 1t and how
once 1t has appeared to prevent 1t from gettng worse Early recogmtion
15 of vital importance 1 the successful treatment of toxaema and for
tins to be possible proper ante natal care 1s essential Rest 1n bed 15
the keystone of treatment This measure alons 1s sufficient 1 many of
the milder cases and 1t usually causes a prompt fall 1 the blood pressure
One of the important reasons for desinng thus result 1s that 1f the blood
Pressure nises above 2 certain level (180 mm Hg ) there 1s a grave nsk
of accidental haemorrhage thatis partial detachment of the placenta
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are far from lacking, their synthesis mnto a and ful
picture of the causation and true nature of the disease has not yet been
achieved Because of this late pregnancy toxaemia 15 one of the two
major unsolved problems of obstetrics the other bemg uterine mertia
which we shall encounter 11 the next chapter

The name toxaemma clearly indicates that the older obstetricians
had the 1dea of a circulating tovn as being responsible for the disease
This was thought to anse from the foetus the placenta or from the
ingested food as a result of changes m the metaboltsm brought about
by pregnancy These ideas, after being largely discarded have agam
come 11 for d though 1 diffe forms

The Smiths [95] have elaborated a theory ivolving menstrual
toun a protem substance which they believe 1s liberated imto the
blood stream from the degenerating endometrium during menstruation
and from the placenta m toxaemia Another theory which had con
siderable currency 20 or 30 years ago regarded focal sepsis that 15
localized infection as in a decayed tooth as responstble for toxaems
but 1n those days focal sepsis was blamed for most discases of unknown
causc justas psychosomatic disorders were fashionable more recently
and are now only slowly being relegated to thewr proper position 18
the general medical scheme Some of the facts concerning diet 1n relaton
to toxaemia are very strking Thus the disease 1s practically unknown
among Africans 1 therr native countries where malnutrition 1s nfe
and 1t became almost non ewstent 1n European communities suffet
1ng severe dietary restriction dunng the recent war On the other hand,
1t 15 common 1n well nourished commumties but in Great Bntan,
more common 1n the north than the south There are those who
believe that excesstve protein and salt intake may be the responsible
factor 1ot the mnfluence of diet but this 1s far from certamn

The mcidence of toxaemta 1s higher during first pregnancies than
subsequently and particularly 1n older women having first pregnancies
It 1s much higher 1n multiple pregnancies than i normal ones
Te 1s also 1n drabetic preg as has already been
mentioned These facts and the results of some of the investigations
on the deranged physiology found in toxaemia have led to a new
conceptton which 1s gaimng adherents According to this one of the
main underlying causes is fatlure of the blood supply of the uterus to
keep pace with the demands of the foetus together with a sumular failure
on the part of the uterne muscle to grow fast enough to keep pace
with the expanding uterine contents In other words there are scveral
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the foetus are determined By means of these frequent checks the onset
of disease such as toxaerua the development of anaemra of departure
from the expected sequence of utenne changes can be recognuzed
carly and appropriate measures can be imstituted Many obstetnc
emergencies can be averted 1n this way For those who desie fuller
information on this subject Ante natal and Post natal Care by Pro
fessor F J Browne 1s the standard work [19)

PSYCHOLOGICAL ASPECTS

Recent years have scen increasing attention bemng pad to the
woman s own attitude to pregnancy Optmions are stil divided on the
mmportance of the psychological approach as an integral part of ante
natal care and many so-called orthodox obstetricians bebttle its
significance others (e g Read [79]) believe that proper attention to the
emotional aspects of pregnancy may make alf the difference between
natural and unnatural childbirth while yet others accept the potentral
dangers of undue emotional disturbance but hesitate to regard the
psychological approach as more than a minor part of obstetrical care
There can be no doubt that for many women pregnancy 1s a period
of fearful anncipation of an event which from time 1mmemonal has
been regarded as one fraught waith pain distress and danger The very
name ‘labour suggests effort and suffering to most people but while
consctous effort 1s nearly always required 1n normal chuldburth suffering
1s by no means mvarrable It 1s conspicuously absent in many women
1n pnmitive communities There certainly exsts therefore a pruna facie
case for concluding that if fear can be banished during pregnancy and
Ppartunition the likebihood of normal labour being accomplished without
suffenng and with hitle discomfort will be increased

There 1s no need to elaborate here how fear can play havoc with
normal bodily functions everyone knows how 1t makes the heart beat
faster may cause sweating nausea (sick with fear 1s a well known
expression) diarthoea the urge to void umne and vanous other
manifestations of disordered physiology It requires no great stretch
of the imagmation to see how 1t can disturb the proper functiomng of
the uterus duning 1its efforts to expel the foetus at term Fear may
heighten the awareness of discomfort and increase the sepsation of
pam mdeed a thoroughly frightened person will interpret quite
ordinary sttmul such as touch ot warmth as bemng pamful A frght
ened woman therefore quickly becomes an unco-operatve woman
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with bleeding Thus bleeding may exther be revealed by the blood flow
ing from the vagina or it may be concealed In the latter case, the
occurrence of pl 1 bleeding may not be recognized but as a result
of dimushed placental function the foetus may die m utero or
alternatively a still more serious condition may result 1 which the
blood flowing from the damaged placental blood vessels nfiltrates
the wall of the uterus This creates a state of profound shock which
may lead to the mother s death

ANTE NATAL CARE

One of the outstanding features of obstetnics during the present
century has been the progressive reduction mn abortions stillbirths and
neonatal deaths and i the nisks to the mother of pregnancy and
chuldbirth Varous factors have by their combined influence, brought
about this admurable result and there can be no doubt that the m
creasing use of skilfully provided ante natal superviston has been one
of the most important From all hospitals, reports are 1n agreement
that the infant mortality and maternal mortahty and morbidity are
far less among booked cases that 1s mothers who have received
ante natal care than n the unbooked cases

A pregnant woman should have made her first ante natal visit by
the 12th week of pregnancy At that visit a complete medcal history
will be taken and a full examation will be made Urine will be tested
for abnormal constituents such as sugar and albumumn and blood will
be tested to make sure she has no anaemia (to whuch there 1s a pecubiar
tendency 1n pregnancy) or venereal disease Blood pressure will be
measured The size of the uterus will be assessed and compared with
what should be expected for the estimated duration of the pregnancy
If the mpples of the breasts are retracted advice will be given to en
courage the cotrection of this defect The woman will be given general
advice on the sort of Iife she should lead and the sort of dret she should
follow In Great Butain she will be given vitamins and 1ron tablets to
ensure that she does not suffer from deficrenctes of these factors Some
clinics of course provide more extenstve faciliies than others but
the foregoing can be regarded as representative

Subsequent visits are usually made monthly until about the 30th
week then fortmghtly until the 36th week then weekly until labour
commences At these return visits blood pressure 1s recorded the nnine
1s exammed and the changes m the uterus associated with growth of
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woman s strength for the voluntary efforts required durmg the second
stage 1n which the utennc contractions become much stronger and
have as their object the expulsion of the foetus through the birth canal
In this process veluntary contractions of the abdominal muscles ( bear
ing down) sn fact actively assist the buth of the baby while the
acquired ability to relax the muscles of the pelvic floor still further
assists partunition It 1s easy to see, therefore how the ability to relax
duning the first stage and m between contractions during the second
stage can be extremely helpful in determinmng an easy labour The
months of pregnancy provide an rdeal ume for teaching and pracusing
the art of relaxation so that having acquired 1t before labour 1s due
the sensibly gmded woman who has been mspired with confidence 1n
her medical attendant 15 1n 2 good position to undergo a labour which
will be phystologically normal as well as comparatively free from dis
comfort We will return to this subject 1n the nest chapter

There are of course many other psychological aspects of preg
nancy The question of the phantom pregnancy has already been dis
cussed and its association wath fear of or intense desire for pregnancy
has been mentioned Fear of pregnancy or perhaps more correctly
fear of 1ts consequences may precipitate frank mental illness m sus
ceptible women Quite apart from fear pregnancy may precipitate a
variety of psychological reactions The strange aberrations in appetite
changes mn Iibido and so on come under tlus heading Libtdo may
disappear altogether during pregnancy thus seems to be the primutive
condition obtaning 1n most other ammal spectes In some women 1t
remains unchanged and 1n yet others it may be semarkably 1ncreased
It 15 1dle to regard any of these patterns as abnormal For the vast
majonty of women of course the psychology of pregnancy 1s it
mately bound up with the desire more or less clearly expressed to give
burth to children and to brung them up which 15 as essential a part of

hysiology as the prodi of the gametes themselves

To analyse thus desire 1 ls obvxously—outsxdc the ¢ scope of this chapter
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dunng labour, and what she herself might ordinanly have regarded as
easily bearable discomfort may be tucned mto agomang pam Fear
also causes mcreased tension s the voluntary muscles and therefore
can, during labour prevent their proper complementary efforts during
the second stage A further undeswcable effect 55 of the
artenoles leading to raised blood pressure this as we have seen may
have very unfortunate effects dunng pregnancy

Qe of the major objects therefore of psychologieal care dumng
pregnancy s to bamsh or at least to reduce fear Obviously far
greater efforts will be required with some women than with others The
emotionally stable mentally and physically healthy woman who has
had o happy and sensible childhood an adolescence devod of harmful
mcdents and who 1s happily marned will look forward to the buth
of her baby with many forms of emotion but fear 15 unlkely to be
among them The chanees of her having an easy, relatively paunless
labour are very high At the other extreme the unhappy neurotc
woman, whose whole hie has been an emohonat burden whose 1gnot
ance of the changes of pregnancy and whose sadoctnmation sn the
terrors of childbirth by & spate of malicious old wives fales makes the
approschung labour a ternfying adventure mto the unknown 15 pract
cally guaranteed to have a prolonged difficult and pamful labour
causing her medical attendant almost as much sgxety as she hersslf
has soffered If however a woman is told what 1o expect f she bas
been told Jong befare the onset of Jabour just what that process 1
volves a great deal wiil have been achieved The extent of this achieve
ment, of course Wil depend very largely upon the confidence with
which the snformation 18 recerved Clearly 1t 15 one thing to be told
that 1t 1s not going to hurt and quute another fo beheve st The ability
10 nspire confidence 15 certsinly not possessed by alt doctors let alone
all obstetricians but the failure of one 1s no evidence agamst the
success of others

In the scheme of ante natal care recommended by Read {79 atong
with the psychological approach outlmed above a great deal of atten
tion 15 paid to cultvating the art of muscular relaxation which that
author considers to be of mnestimable value for the accomplishment of
naturat childbisth  As we shall see 1 the next chapter, the utenne
contractions of the first siage of Iabour are concerned with bringing
about dilatation of the cervix thetr wmtrysion wnto conscrousness and
imterpretation therein as pamful 18 far more likely of the voluntary
muscles are  a state of tension The relaxed state also preserves the
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uterus

{abim majus  vagina

A sem-diagrammatic sagital section through the pelvis of a woman at full
term wath the foetus presenting in the ocopito-antenor posiion The funtel
shaped burth canal lying between the pubic symphysis i front and the sacrum

behind and the cervix and vagina through which the foetus will pass during
chddbirth can be seen

foeralforghead  lumbar wrabra bt of .
glvis

(il

foetal head fymgin
the oceipito “antzrior
posttion ocaput of foetal head

Thas shows the ilet of the pelvis with the outhne of @ foctal head engaged
i the left occipita anterior position
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Bath the growth of the foctus and hormonal changes are no

doubt mvelved but no accey hypothesis explamning the
start of labour covenng all the facts has been possible

Before deseribimg labiour expl of some

terms must be made The presenting part of the foetus 15 that which
will pass first through the birth canal this part 1s normally the vertex
or lnghest pomt slightly behind the nud pomt of the head To present
by the vertex therefore the foetus has to Iie 1n the uterus so that its
head 1s downwards and 1ts neck is flexed the chip tovching the chest
The occiput 15 the back of the head this most comimonly 15 directed
forwards and to the Jeft 1n respect of the mother the positton then
being called left ocasput aatettor

Wa do not know what normally determines the onset of labour

1 ook 1

NORMAL LABOUR

Labour may be conswdered to be normal when the foetus presents
by the vertex, 1 an ocespito anterior positton 15 delivered alve by the
nitural forces and nesther mother nor child sustams other than trivial
sajury

There are three fuctors mvolved e every labour namely the pas
sages the passengers and the powers

The passages or the buth canal through which the foetus must
pass consist of the cervix the true pelvs, and the soft parts that line
the pelvic cavaty and closs ats outlet

The 1nlet of the true pelyss 1s one of the narrowest parts of the bisth
canal 1 the normal pelvas If the head of the foetus which 1s the miin
abstacle to delvery can enter the mlet 1t will be able to pass through
the cavity and ontlet of the true pelvis The best fit between foetaf head
and pebvic walet 13 obiamed with thle()l;”d Iying obliquely with ats widest
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Dunng partuniton this muscle has first to undergo profound relaxation
and stretehung as the presenting part of the foctus advances through
the petvic diaphragm, and then when birth 1s actually occurning con
traction of the levator helps to draw up the pelvic floor over the unborn
parts of the foetus thus assisting their burth

antenor. Vertax.
fontanlle

—/

by

The foetal skull (a) as seen from the side showing the relative positions of
the vertex and ocoput (b) as seen from above showing the antenor and
postenor fontanelles and the widest diameter (the bipanetal diameter)

The passengers ate the foetus placenta and membranes For the
consideration of the mechanism of birth the foetus consists of head
trunk and extremuties of these the head relatively large and only
shghtly compressible 1s as has been mentioned the cntical part
constituting the greatest obstacle to delivery The head conststs of face
and cranmum 1ts shape, as seen from above resembles that of an egg
the greatest diameter bewng from front to back with its widest part

nearer the back than the front The back of the head 15 a promunent
RS—H 105
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part, which 13 neater the back than the front directed forwards How
ever, since there 15 not always a tight fit, 1t 15 not surpnsing that X ray
studies have suggested that in perhaps half the cases the head engages
in a transverse posiion The cawity of the pelwis 1s, roughly, a short
cyhnder bent sharply forwards on itself so that the pelwic aus, an
unagmaty line matking the centre of the pelvic canal, extends first
downwards and backwards, and then after bending forwards at the
level of the ischial spines downwards and forwards The longest

promontony of saceum
sacrum

plane of
symphysis pubis pehvic outlet

The bony pelvis seen in sagittal section with the planes of the mlet and
outlet and the pelvic axis marked out

diameter of the pelvic outlet 15 the antero-postenior one 1t follows
therefore that as the head traverses the pelvic cavity 1t rotates from the
oblique to the antero posterior posihon and changes s direction of
descent from backwards at the start of descent to forwards as it
emerges from the pelvic canty

‘The outlet of the pelvis 1s closed by the pelvic foor through wiuch
the vagma passes The floor consists of muscles and connective tissue
membranes Of the muscles the levator ant1s the most amportant form
ng a funnel shaped elastic support 1o the pelvic contents Its contrac
tion tends fo rawe the pelwic organs, and to consinct the vagna
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levering action 1s exerted on the longer anterior part of the head than
on the posterior part thts increases flexion, pressing the chun closer to
the chest and making the vertex of the head the part 1 contact with
the cervix

In most women who have not previously borne cluldren (pnmiparae)
certan changes occur during the fast 3 or 4 weeks of pregnancy The
head engages 1n the inlet of the pelvis and as a result the uterus and
its contents descend The fundus thus returns to the height 1t had
reached perhaps a month before and the difficulty with breathing which
may have been expertenced 15 derably relieved Mech 1 inter
ference with the functions of the stomach may hkewise be relieved
This descent 15 called lightening and once 1t has occurred the woman
usually feels better than duning the preceding few weeks Other
symptoms however may replace some of those which have been
rehieved Thus the greater pronunence of the lower abdomen and a
sense of weight 1o the pelvis may interfere with walking while the
pressure of the descending part causes mcn:ased bladder irntability

descent 15 i d by moderately strong utertne con

tractions these cause mnor discomfort and are referred to as false
labour since they are often mustaken for the start of the real thing
If descent has ot occurred in a primipara by the onset of labour the
Iikelihood of disproportion between the head and the pelvic cavity
or an abnormal presentation or position of the foetus 1s great and
requires proper obstetrical attention In women who have previously
borne children (multiparae) these changes do not owcur because the
lesser reststance of the uterme muscles and the comparative Iauty of
the abdominal wall allow the head to remain freely movable above the
pelvic bnim until the second stage of labour

THE FIRST STAGE

The essential function of the first stage of labour 1s diatation of the
cervix to permut the passage through 1t of the presenting part Two
distinct processes are mvolved m primip the first 15 eff:
of the cervix and the second 1» dilatation of the external os Effacement
15 brought about by dilatation starting at the internal os so that the
parallel sided cervical canal becomes transformed 1nto a wider and wider
funnel In this way the cervix assumes a thin membranous conditton
the external os still remaiung more or less closed Subsequently the
external os dilates fully also In p it and dil
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rounded feature, the oceiput mentioned above The cranmm consists
of several thin bones, imperfectly ossified and united by strps of con
nective tissue calfed sutures These sutures are expanded 1n two places
forming the diamond shaped antenior fontanelle and the trnangular
posterior fontanefle these can be felt in the young mfant s head The
structure of the cramum permits a good deal of moulding to oceur
during labour the shape of the head being modified so as to pass more
easily through the birth canal In thus way, normal Jabour 15 often
accomphshed even where the head before labour, might have appeared
too lasge to traverse the pelwis

The other measurements of the foetus are of less importance bewng
shorter than the essentin] diameters of the head Moreover the com
pressibility of the soft parts permuts their casy passage i most labours
Occasionally, however the birth of the shoulders 1s a hittle dufficult
and rmay require assistance from the obstetrician The burth of the

and it entals no 1 difficul

The povers are provided b ) exerted first by
the upper segment of the uterus and after full difatation of the cervix
aided by voluntary contractions of the muscles of the abdomnal wall
Utenine contractions are mvoluntary, not under the control of the
patient though there 15 no doubt that her emotional state may pro
foundly affect them

In approximately 95 per cent of full time labours, the foetus presents
by the vertex other presentations will be mentioned later Smce vertex
presentation makes the prospect of straightforward labour far greater
than does any other 2t may be asked how such a favourable sitpation
comes to eust 1n so gh a proportion of labours In the first place
gravity probably plays a major part i determinung the upside down
attitude of the foetus since the head 1s relatively the heawiest part and
m earher pregnancy at least the foetus floats freely i the amniotic
fimd Moreover the upper part of the uterus 1s more roomy than the
lower part and smce the pelvic extremmty of the foctal ovoid (the
buttocks when as 15 usually the case the legs are flexed) ss tts most
bulky part, 1t tends to be forced 1nto the upper part of the uterus by
the mtermttent contrachons of the Jatter This factor of accommeda
tion 1s also largely responsible for the flexed attitude of the head but
an additional and ymportant factor 13 provided by the fact that the
head prajects forwards from the neck farther than 3t does backwards
‘The consequence 1s that as the foetus enlarges sts head comes up aganst
the obstruction formed by the miet of the true pelvis and & greatec
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essentrally painless labours can and do occur, especially tn women
from whom fear has been bamzshed and whe have an intelligent under
standing of the processes that arc gong on

The regular uterine contractions ncreasing in ntensity transmst
their force through the iquor amnu equally 1n all directions Onginat
ing mn the upper segment they tend to cause distenston of the thinner
elastic lower segment of the uterus and at the weakest pomnt 1n the
utenine wall—the internal os—they gradually produce the dit
which starts the process of effacement As the foetus 15 gradually dnven
to the distending lower segment by the uterine contractions the upper
segment retracts fading to relax to its previous drmenstons  thys secures
as 1t were the ground gamed by each contraction When dilatation
begins separation of the membranes over an area shghtly larger than

same time

Dilatation of the cervix in the Sta
stage (b) 1n the previous figure but dxlatauon 15 mkmg plzce bothat the mternal

g 14

the expanding nternal os occurs and 2 little bleeding may take place
The blood mxed with cervical mucus passes through the vagina and
appears as the show which indicates the commencement of cervical
dilatation Once dilatation of the internal os has started another factor
comes mto play thisisthe hydrostatic bag formed by the projection of
the membranes with their contained fluid 1nto the funnel shaped canity
of the effacing cervix As the pressure within the bag nses dunng the
uterine contractions the force 13 directed laterally thus aiding the
obliteration of the cervical canal It 1s as though the door having been
opened just a fractron the intruder (the hydrostatic bag) bas its foot 1n
and 1s Jevering the door still further open with it

It scems probable that relaxation of the circular muscle fibres of
the cervix 1s an mmportant contributory factor to normal dilatation
duning the first stage especially dunng the dilatation of the external os
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tend to proceed pari passu because of the varying amount of
damage sustained during previous labours this alone accounts for a
good deal of the reduction 1n the average duration of the first stage
1n multiparae

When labour commences the parnless irregular contractions which
have been occurring n the uterme muscle throughout pregnancy

bag of waters

nternal os

external os

.
G internal os
/¥, dilating’

externatos

menbra nzT stll closed
separating here

\ X h_ydmséntlc bag

teuding tnto

(<} Ei'ﬁanngcgrvix

external os didating

Dulatation of the cervix in the primiparous woman 1 (a) the cervix 1s fully
closed 1n (b) the internal os 1s dilating leading to effacement of the cervix
and causing Separation of the membranes from the utenne wall 1 (c) the
external os 1s beginning to dilate and the hydrostatic bag 1s protruding into the
openmg cervix still further 21ding dilatation by transmutting the pressure caused
by uterine contractions downwards and outwards

become organized mto stronger and more regular ones They soon
1ntrude mnto conscrousness but whether or not they are regarded as
panful seems to depend 2 good deal on the woman s attitude towards
them Nowadays the tendency 1s to avoid altogether using the term
Iabour pans  which naturally suggests that the contractions are painful
—and so may induce the patient to regard them as such. It would be
absurd to suppose that the pain of which many women complamn during
labour 1s entirely imaginary- what 1s undensable however, 1s that
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advance, the scalp of the head appears through the outlet and the head
1s saxd to have crowned Usually, the most advanced part 1s a swellng
of the scalp which 1s formed as a result of the close fit of the head as
1t passes through the birth capal

We are now approaching the actual birth of the baby With each
contraction, the penneum bulges and 1s stretched and thinned Finally
the occiput slips under the pubic arch and successive contractions cause
extension of the head so that the rest of the scalp the forchead face
and chin appear 1n turn from under the peniceura Usually mn prims
parae the greatly stretched perineum tends to tear, but if the birth of
the head 15 not too rapid the tearing will be confined to the mucous
membrane of the vagina If more extensive 1t will ivolve the skin of
the perinenm as well and 1f sull more extensive it may extend mto the
rectum It 15 1n order to avord such uncontrolled tears and to sub-
stitute for thewr jagged uncertanty a clean circumsenbed surgical
wound that a dagonal cut m the stretched perneum (epistotomy) 15
often made by the obstetrictan

After the burth of the head contractions may stop for a few minutes
The head of the foetus now rotates back 1ato the position 1t occupsed
before descent through the pelvic cavity began because the shoulders
have remained 1n the onginal position the head having twisted om the
neck As the contractions recommence further rotatron of the head
occurs so that the occiput comes to Lie opposite one of the mother s
thighs Thus 15 caused by the 1nternal rotation of the shoulders which
follow the course previously taken by the head In this way one
shoulder 1s born from beneath the pubtc arch and the other shoulder
15 born from under the permneum The rest of the body quickly follows
bendmng sideways conforming to the curvature of the lower birth canal
A gush of the 2 fud Ip the second stage of
Iabour

The healthy new born baby soon starts to breathe and to cry* the
umbihical cord 1s then clamped tied and severed so frecng the infant
from the placenta which 1s still 1nside the uterus

THE THIRD STAGE
The retraction of the vterus which follows the buth of the chutd
greatly decreases the area of attachment of the placenta When the
shnnkage of the latter can no longer keep pace with uterine retraction
placental separation ocours Bleeding takes place from the areas of
193]
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We wall see later that interference with proper cervical relaxation may
lead to unduly profonged Jabour

At the start of Jabour contractions usually occur peshaps tvery 15
to 20 minutes s labour progs s theit freq; to ance
every 3 to § muautes at the end of the first stage Simifarly, their duration
increases from a few seconds to half a munute and their intensity 8150
becomes much greater When pamn 1 expenienced 1t 15 nsually felt first
m the small of the back radiating round to the abdomen and down
to the thighs Towards the end of the first stage, 1t 1s rare for the

ntract to be i d by paw and if they have been
painful from the start they usvally become excruciating It 1s therefore
wn the latter part of the first stage that rehef of pmn (anafgesia)
some form s nearly afways requred

Rupture of the membranes usually occurs towards the end of the
first stage resulting 1n A sudden gush of ammonc flmd The vertex
of the foetal head however blocks the dilated cervix so that 2 considef
able proportron of the fluid 1s retained Sometimes the membranes
rupture before Iabour hias begun, resulting m dry labour, this is often
difficult because of the abnormal condition which caused the early
rupture Stifl more rarely, the membranes seman mtact even through
ouf the second stage the chuld 15 then said to be born with 2 caul

THE SFCOND STAGE

At the end of the fizst stage there 15 usually a lult m the contractions
which however soon return with increasing vigour Therr character
changes so that an overwhelming deswre to bear down 1s expenenced
This mnvolves fiung the duaph and forcibly the abdom
mal muscles, and 3o jong as the efforts cowmade with the utenne
contractions they very matenally md the progress of labour The effect
of these muscular efforts voluntary and wvoluntary 15 to force the
head of the foetus through the lower part of the pelvic cavity As 2t
descends through the now fully dilated cervix 1t meet> resistance from
the funnel shaped elastic pefvic floor Ths cavses nternal rotation
the head passes through an asgle of 45 degrees so that the octiput
comes to he m the mdhae beneath the pubi arch With each con
traction the fhiead advances a Iittie and soon the vulval outlet degins
1o bulge Between contractions the head yecedes a fittle but as the
foetus gradually passes out of the uterus the Jatter retracts thus
secunng most of the ground gamned dunag contraction With further

110




CHILDBIRTH

consideration the subjective nature of the effects under review and these
findings deserve respect.

There 15 surely no need to discuss the ments of the desire to relicve
pamn 10 childbuth 1n any case strong arguments can be advanced for
the belief that the most natural of chuldburths are comparatively easily
achreved and entail little suffering An entirely different problem how
ever, anses when a patient asks her doctor to ensure for her a panless
childburth, Al analgesic or pam killing drugs and anaesthetics (which
produce Ioss of consciousness as well) have an effect on the respiratory
ceatre of the foetus and 1n addition may nterfere with the normal
progress of labour It may well be thercfore that the quantity of drug
necessary to ensure complete freedom from pain may mtroduce a
senious hazard to the hfe of the baby either by prolonging labour
unduly or by preventing the baby from breatiung when 1t has been
born No complete solution to this problem has been reached and 1t
15 possible that none may be found The object of obstetric analgesia
therefore 1s to relieve the discomfort of labour to the greatest extent
compatible with the safety of the chuld on the one hand a great deal
can be achieved 1n this direction and on the other far too many
mothers are demed the benefits of modern techmques which should
be made available to them

t di of deserves no place in
this book the reader requinng further information 1s strongly recom
mended to consult Relief of Pain in Childbirth [74] It would be reason
able however to consider a few general principles and to begin with
we cannot do better than quote Professor Nixon and Dr Ransom
from the above book

Cuteria for a satisfactory method of obstetric analgesia have been
formulated at different times We restate them according to current
beliefs as follows

(I) The final result to the mother should be one that gives her the
greatest satisfaction Pain can mar this but so can loss of memory
There should be the mimmum pain and none that she herself does
not accept The most harmful pan 1s that which she does not
understand and resents At times she may need sleep and forgetful
ness some incidents she will want to remember

(2) The method should be harmless both to mother and child If drugs
are used 1t should be remembered that all drugs of which we have
any knowledge at present have unwanted side effects and must
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separatton and under the mfluence of further uternme confractions
may help to extend them

At the fissh of the second stage the uterine contractions cease and
the woman usually feels a great sease of relief’ Withun 15 to 20 minutes
they begin agam, though far Jess intensely than before The detached
placenta and membranes are as 2 result, expelled from the nterus mto
the vagma where they may remain for some hours To avod ths, fhe
waman ts encouraged to bear down  Provided no undue bleeding 15
occurring and the uterus 1s contracting satisfactordy all mterference
15 best avoided until separation has occurred spontaneously Whes
tlus has been sccomplished the fundus of the uterus can be seen 1o
15¢ 1 the abdomen

the pl fails to ser even though a patient,

expectant course has been followed for some hours Manual removal
may then become necessary but 1t requures great care and the strictest
aseptic precautions to avowd the mtroduction of mfection wto the
extensive raw area of the denuded intenor of the wterus Retention of
detached portions of pt or b 15 also very pndesiabl
because 1t predisposes 10 bleeding and infection For this reason the
obstetrician always mspests the placenta and membranes casefully
after delivery to make sure they are mtact

RELIEF OF PAIN

Mention was made in the last chapter of the potential benefit of
psychologreal care during the antenatal period and of the help which
a woman may recetve duning labour as a result of mstruction i the att
of relaxation while undergomg antenatal superviston There seems to
be no doubt that many women thus gmded may suffer so hittle dis
comfort during labour that rehief of pam by means of drugs 1s either
unnecessary or eastly achieved with muumal medication Goodrich
and Thoms [40] published thew experience of usmg the methods
advocated by Read {79] 1 @ secies ot 150 pattents excellent or good
results (some analgesta bemg necessaty m the latter patents) were
obtained among 80 per cent of the women farr and poor resulis in
the remaining 20 per cent O the 150 patients 48 were volunteers for
thus segyme and m this group §9 per cent obtamed exeellent or gaod
results In the remamder who were randomly chosen the benefits were
not guite so great 77 per cent having been helped by the treatment
This 15 2 careful study as well controlied as could be takmg mto
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atus and how to breathe through it before labour begins When the
contractions have become painful as the end of the second stage 1s
neared she inhales the gas as the contractions begmn and stops domg
s0 when the uterus relaxes and the pam passes off To obtain the full
analgesic effect 1t 15 necessary to commence the inhalation before the
pain begins and this requires some concentration of effort so as to
anticipate the onset of pain thus 1s a drawback since 1t heeps the idea
of pam firmly i the patients mind at a ttime when 1t would be far
better for such mental effort to be avorded

More recently another whalation anaesthetic trilene (trichloro
ethylene) has come 1nto extensive use This 1s a non mflammable volatide
Iiquid which can be self admimstered by the patient with a less bulky
apparatus than that necessary for mtrous ouide and air At the approp-
mate setting analgesia onlyis produced but by smtable adjustment of the
apparatus full anaesthesta for obstetrical operations can be provided

It will readily be appreciated that the great advantage of mhalation
analgesics and anaesthetics 15 the ease with which the amount admin
1stered can be varted according to requirements as well as the rapidity
with which they are ehmnated from the body which safeguards
agamst overdosage Clearly with drugs administered by swallowng
or by imjection there 1s no means of reducing the effect if 1t proves to
be greater than desired 1t 15 necessary to wait until the drug 1s elimn
ated Tfrom the body a process which 1s always much slower than with
mhalation agents However a disadvantage of the latter 1s that some
women object to or are afrard of breathing through a face mask and
may find the smell of the analgesic unpleasant

One of the most widely used drugs today 1s pethudine this 1s usually
given by injectron and 15 a true analgesic which 1s particularly effective
11 obstetrics It relieves pain and also dimmneshes the patient s reaction
to pain so that on the followng day she may say that although she
felt the pain she no ]onger cared about 1t and was able to relax well
between It ha ly few drawb: and Nixon and
Ransom [74] state On the whole \ve regard pethidme as generally
the most useful analgesic drug for obstetric practice
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therefore be admumstered sn such a way that these unwanted
effects shall remain latent The side effects that must be parheularly
avorded mn labour are interference with the actions of the nters
and penmeum, with the mothers co operation and expulsive
powers and with the infant s respiratory and hugher centres

(3) The method must be practical The most effective methods consume
tme Each worker has to compromise with what ke fecls ta b
1deal and what he considers he has ume for A smple niethod wel
carned out1s better than a complicated one which has fatfed

The drugs used for reheving pun 1n childbuth may be grouped 83
hypnotics, which promote sleep (eg chloral hydrate pamldeh)ds
bromethol [Avertin] and vanous barbiturates) analgesics or true puz
Xiflers (e g opwm, morphine, herom, pethidine) amnestes or drugt
which obliterate the memory of events ocournng whyie under thar
mfjuence (g hyoscine [scopolammne]) oand the true anaesthelis
which produce as well as analgesia (e g ether chloro
form trilene) Another widely used agent 1s matrous oxde ( gas ) soxed
with air this will produce analgesia on anhalation though not u2
consciousness except when there 15 so Litte oxygen i the misture that
asphyua also 1s produced

A method which enjoyed some favour twenty or more years 850
called twihght sleep , consisted 1 gving morphine and scopolamin®
at hourly intervals untd the patient became amnesic She was restless
during contractions but sfept between them Much nursiog care #as
necessary with this treatment and because of unco opetatwveness dunng
the second stage the use of forceps for delvermng the cluld was often
necessary There 1s very lutile to recommend tlus method and many
authonties condemn it

‘The whalation of nnirous oxide and ai, through an apparatus O
designed as 10 prevent the patent from rectiving 2 overdose and
therefore permutting her 10 admmster the analgesic to herself as she
feels the need for 1t 15 probably one of the most useful advances 12
obstetric analgesta Vanous makes of portable apparatus are available
the best hnown bewng Minmits In Great Brutmn to conform with the
regulations of the Central Midwives Board--so that their use by
mudwives without medical supervision may be permutted—the gas mix
ture dehivered by these machimes must not contam more than 50 per
cent of mitrous oude The most effective use of such a method by the
mother requires that she should have become famihiar with the appar
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or by forceps wath the patient fully b d Another

that has now gone completely out of fashion conststed in inserting 2
hand 1nto the uterus pushing the head up out of the pelvic cawity

grasping the feet and pulling them out through the cervix and finally
delivenng the baby as though 1t were a breech Where 1t 1s found that
disproportion increases the difficulty of the baby s passage through the
birth canal—and such disproportion albeit of nunor degree 1s a com

mon contnibutory cause to p of the occrpito-postertor position
—recourse 15 usually had to Cacsanan section preferably before the
mother has been exh d by a prolonged unprog labour and
before the baby s ife has thereby been placed 1n jeopardy

e
IA—""ecerpur of

\,

fctal head tying tathe
oc It posterIor position

The inlet of the true pelvis with the outline of a foctal head engaged in the left
occipito posterior posiion Compare with the figure on page 103 and note how
the head 13 a less good fit i thus position

‘When labour has commenced m the occiput posterior position rota
tion has begun sp ly but has progressed through 45 degrees
only and then stops deep transverse arrest 1s sard to exist It becomes
necessary for the obstetnician to complete the rotation manually and
then to deliver the child with forceps

Malpresentations anse when the vertex 15 not lymg over the internal
0s If the degree of flexion of the head on the trunk 1s mcomplete
presentation may be by the brow or by the face these representing
increasing degrees of head In all cases d
ences of the head are brought mto opposition with the circumferences
of the burth canal adding to the resistance of passage or Preventing
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fabours therefore are abnormal As such the proper place for

their full discussion 1s @ text book of obstetnics here we will
werely nndertake an sffustranve survey

Tmz defimtion of normal fabour was given on page 102 alf other

ABNGRMALITLS OF PRESENTATION AND POSITION
Abnormalities of presentation and position account for most instances

of at 1 meck of fabour (dy ) The mmportant thing 15
that the doctor should not only recog; b | present: of
the foetus but also malp even though p 18 normal
In these there are nearly always carly rupture of the membranes poor
uterine contractions slow cervical dil and delayed genent
of the head ot even complete farlure of engag The t

and most important 10 this group 18 the malposition called occipito

posterior 1 Which the back of the foetal head 15 directed towards the
mother s back Estumates of ats frequency vary bot 20-25 per cent 1§
usually regarded as faurly accurate 1n contrast breech presentation (i1
which the buttocks of the foetus notits head form the preseatuag part}
the next most ly has a frequency of ouly 3 to 4 per
cent Most cases of occipito-p position ob fy undergo spon

taneous rotahion so that the baby 1 born 1n the normat antertor post

tion When the position 15 persistent slow and difficuit Jabour precedes
the birth of the baby sutny sde up ~face to pubis or may end in deep
trapsverse arrest (see below) The skilful obstetniaan will mantan a
carefully watchful attstude 1n these cases since the risks of foetal d ath
or senous damage and of the mothet sustaming Senous Injury to the
birth canal are greatly ncreased 1f it becomes necessary he wall
(nterfere Yanous maneeuyres have been devised to achieve rofation of’
the head once the first stage 1s completed this can be done manually
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of the head 1s assisted with forceps The main dangers to the baby of
breech delivery are death for the reasons given above fractures of
bones espentally the humerus 1 the arm and mpury to the farge netve

uterus

Paa s 4

A wnrdnio;!n;nmanc section of a wferus contumng A foctus presenting by
the breech (Compare wath the figure on page 103)

trunks passmg from the neck to the arm (the brachual plexus) resulting
1 Lrb s paratyas 1o which the arm bangs kunp at the side usually with
the hand turned smwards and backwards Recovery from thus last anjury
usually occurs

PREMATURE LABOUR

A foetus born at or after the 28th week of preguancy may sunave
when Jabour cecurs after the 28th week and before full time at 40 weeks
it 18 said to be premature The utenme contracticns are apt to be i
tegular and b i p are the third
stage may be anomalous separation of the placenta beang slow and
excessive bleedmp following because of poor uterine contractions the
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# altogether Once agam, accurate and timely diagnoss permuts the
obstetnean to convert the abnormal presentation into 4 normal one by
the vertex to turn the foetus so that 1t presents as 2 breech and 18
extracted as such, or to deliver by Caesanan section

The two remaining malpresentations are breech and shoulder pre
senfation In the former, the buttocks of the foetus are i the lower
utenne segment the head 1n the fundus as mentioned above In the
fatter calied cross buth the long axss of the foetus lies across the long
axis of the uterus the head usually bewng direvted downwards and to
one side with the buttocks at 2 fugher level on the other side The
causes of these abnormal presentations cannot always be determned
Some of the predisposing causes are a large refaxed uterus a weakened
pelvie floor (usually the result of many previous labours) twins, foetal
abnormalities an abnormally large or small chuld (breech presentations
are much commoner 1 premature jabours) foetal death in utero
placenta praevia, where the placenta 1s attached Iow down in the utenus
mnstead of at the fundus and abnormalities of the pelwis reducing the
size of the pelvic cavity There are many others

Breech p the type of
quires further discussion Jts wcidence 1s about 3 or 4 per cent of alf
labours The outlook for the mother 1s not quite so good as with vertex
presentations and for the chld 15 definutely Jess good especially i first
tabours The presenting part the buttocks, 1s much less effiuent 2
cervical difator and so the first stage 15 often prolonged moreover
smce as i all abnormal presentations, early rupture of the membranes
usually oceurs further difficulty m labour 15 mtroduced An addiional
difficulty 13 encountered an the defivery of the head, once the trunk has
teen deltvired of the delay 1s tao great the cluld may die by suffocation
or from bleeding 1ato the bram

Because of the drawbacks to breech delivery ¢ 1s usual 1n the fater
stages of preguancy to attempt to turn the baby so that 1t presents by
the vertex Thss 35 successful sn about 50 per cent of cases though not
a few of such turned babies return to the breech posttian before labour
commences Cagsaran section 13 sometimes undertaken to avoud the
nisks of breech dehvery but of course has risks of 1is own Vanous
obstetrical procedures are employed to reduce the fength of the second
stage when this 1s not p aly; they breech
extraction and tnvolve hooking the fingers first aronnd the babys
groms $0 a3 to assist burth of the buttocks and fegs then round the
shoulders to agssst theie birth and ‘tllxsat of the head Very often defivery
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chld 13 at first very delicate, requinng careful temperafure regafation
and feeding, as well pethaps, as oxygen 1o assist the shatiow meficient
Tespiration

MULTI?LE PREGRANCY

In multiple pregnancies becanse of the butky contents of the uterus
~often stil} further d by the p of hyd: fabout
1s apt to be premature and the babies to be cansidecadly und ¢
However, perhaps becanse of the excessive distension of the uterus
the contractions ate feeble and wregular and a prolonged labour results
Aftes the expuision of the Brst chuld there follows an nterval some-
umes of a few minutes only, but occastonally of some days, if no md 15
pven, before Jabour 15 resumed and the second child 15 born If more
thon twins are present this process 1s of course, repeated Usually, the
placentae do not separate until all the children are born bu rarely they
may become detached and delivered after the first baby In such s
event anly the most prompt delivery of the second chsld wonld avert
us death from asphvxia The likelihood of severe bleeding Sfrom the
uterus after the birth 15 wnereased, because of poor vierine contrsctio?
and the farger placental area

Very occastonally one twin may interfere mechanweatly with the birth
of the other Snch cases of locked twins have been encountered 1t
which birth of the first baby has staried by the breech but ats head has
become hooked with the head of the ather twaa at the pelvic bnm
preventing furiber descent As a last fesort 1t has sometimes becn
necessary to destroy one of the twans in order tp permit delivery of both

The outlook for the mother 1s less good 1 multiple pregnancy
‘Dangers anse from the greater incidence of duning preg
of exbaustion post partum haemorrhage and puerperal infection dunog
fabaur aad from the frequent pecessity to use various obstetncal mant
pulations The babres usually small and premature da not stand loag
1abour and operative delivery very well consequently the foetat mar
tality of twins 1s considerably higher than »n mature single preguancy
and 1s far greater with truplets and quadruplets

ARNORMALITIES OF THE POWERS

One of the outstanding unsolved problems of obstetnes 15 utenne
mertia 1 which the utetine contractions fail fo result 1n progression of
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labour Primary mertia 1s the condstion wherein from the start con
have been neffe dary tnertia exists when labour has
begun more or Jess normally but the effectiveness of the contractions
has Jater become less and less Inertiz can be of two hinds hypotonic
which the force of the contractions 1s madequate and hypertonic m
which there 1s relative failure of the uterus to relax between contractions
Some of the causes of mertia have already been discussed—such as
overdistension of the utetus due to excessive size of the contents
P labour Ip and so on Other causes are ab
normahty of position of the uterus congental uterme malformations
excessive obesity, etc Inert:a 1s almost exclusively an abnormality of
prinuparae This 1n stself 1s suggestive—that the principal trouble hies
1 the difficulty of dilating the cervix which has never undergone pre
vious dilatation and 15 1n fact merely an extension of the difference
existing between the average primiparous and multiparous first stages
It seems probable that quute apart from the efficiency of the uterine
contractions the mabihity of the cervix to relax 1s an important aspect
of inertia There 1s good reason to suppose that the woman s emotional
state may have ymportant effects on this aspect since cervical relaxation
13 hindered by overactivaty of the sympathetic nervous system which of
course 1s the case in states of fear and nervous tension In the hypotonic
form of primary mertia rather different considerations apply and the
problem 1s not so much what 1s preventing dilatation of the cervix as
what 15 preventing the development of strong effective uterine con
tractions Somettmes the answer to this question 1s clear enough but
all too often it remamns unexplamed largely perhaps because as
pomted out at the begmming of chapter IX we do not know what starts
labour going
Occasionally in multrparous women the chuld 1s born very rapidly
It s extremely uncommon for this tohappen with first births The powers
may be and the 13 1 There may be so little
warning that the child 1s born 1n the absence of an attendant sometimes
with serious consequences For example the cord may be torn or the
cluld may be injured as 1t literally falls out The mother too 1s likely to
suffer penineal laceration and there may be bleeding from the lacerations

CONTRACTED PELVIS

A further cause of abnormal birth to which reference has already
been made 1 passing 13 deformty of the bones of the pelvis reducing
RS —1 121
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some of the drameters of the true pelvis so as to make the passage of
the foetal head through 1t difficult or impossible Tts smportance lies in
the hugh incidence of the cond spectally 1n undernounshed com
mumties Thus 1n a senes of 6 407 white and 5 223 coloured women 1
the Umited States J Whitridge Williams (quoted by Barnes [9)) found
approumately 14 and 44 per cent respectively of contracted pelves
Canuses include nickets—first and foremost bone diseases such as tuber
culosis and osteomyeliis fractures poliomyelitis re ultmg n bony
deformty through abnormal muscle action and so on Any disease
miterfering seriously with general bodily activity durmg childhood and
adolescence 1s hable to disturb the normal development of the pelws
and to result 1n deformities which may cause dystocta

A pelvis may be contracted at the mlet the outlet 1n the cavity orm
more than one of these The generally contracted pelvis 1s smaller than
normal m all its diameters but otherwise of normal shape The android
type of pelvis 1s stnular to that found in the male and has a relatrely
small cavity The flat pelvis has a shortened anteroposterior diameter
throughout 1t 1s said to be caused by carrymng heavy weights m girlhood
—and the increased inctdence 1n countries where this practice 1s frequent
would seem to support thus hypothesis though of course there may be
other more important factors The rachutic flat pefvis resembles the
sumple flat pelvis but has a flattened sacrum which 1s rotated backwards
and 1n spite of 1ts narrowed ilet has a roomy outfet The most extreme
degrees of contraction arse 1n severely undernourished women, giving
ise to generally contracted rachitic pelves Occastonally marked asym
metry of the pelvis may lead to obstetnic difficulties The funnel pelvis,
m which the mlet 1s normal but progressive narrowing occurs towards
the outlet may be sumster because 1t will permit normal engagement of
the head but will not allow ts passage through the outlet

Apart from the obvious dangers mtroduced nto obstetrics by the
presence of a contracted pelvis various other complications may arise
O lly 1n early p a malformed pelvis may cause mcar
ceration of the growing uterus Later in pregnancy the reduced capacity
of the pelvic cavity results 1n the uterus rising higher than normally
d: ding the abd and g 1 an P
The uterus will be more freely movable and so may cause considerable
discomfort through pressure on nerve trunks 1mpedance of the venous
return from the legs may 1ncrease the risk of development of varicose
vemns Abnormahties of presentation and position of the foetus aze more
frequent than with normal pelves I\glzhcrc the degree of contraction 15 50
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great as to render the birth of a ving chuld impossible or improbable,
the doctor should not allow labour to start but a Caesarian seutton
should be performed electively at the most conventent time Where only
munor degrees of contraction have been found on measurement and
X ray examnation (pehvimetry) a trsat of labour is often permitted
Iabour 15 then allowed to continue so long as 1t 1s making sausfactory
progress the conditton of the foetus 15 rematnng good and the mother
15 ot becomung exhausted The first stage may then be accomplished
sattsfactonily and the delivery completed by forceps If on the other
hand progressceases the wise obstetrician does not allow an ineflective
Iabour to drag on resulting in distress to the foetus exhanstion of the
mother and increasmg the risk of mfection he promptly termmates by
Caesaran section

FORCEPS

Repeated reference has been made 1n the preceding pages to delivery
with forceps so that some explanation of what this mvolves seems
desirable Bethel Solomons [96] one of the foremost authorities on
obstetric forceps has written

“The forceps as an aid 1n obstetrics are said to be one of the most
useful mstruments ever mvented They are smd to have helped more
women m childbirth than anything else While this 1s all true yet the
havoc wrought by 1gnorance of the 1nstrument and 1ts application 15

enough to make one wonder whether women would have been better
off without forceps

H Ily the first recognizable forceps appear to have been those
of Albucass (936-1013) though there can be no doubt that they could
only have been used for extracting dead foetuses The Chamberlen
famuly who lived 1n England during the sixteenth and seventeenth cen
tusies were probably the first to use obstetric forceps for delivering live
babres They kept thetr technique a closely guarded secret and had they
lived at the present time would have been rtejected by all scientific
circles for refusing to disclose therr methods winch undoubtedly were
of great benefit 1n the state of knowledge as it then existed Theresa
well known incident 1n which Hugh Chamberlen 1 1670 attempted 1n
the presence of Mauriceau one of the outstanding obstetricians of the
time to deliver a rachitic dwarf with lus forceps and failed not only m
this endeavour but also to sell the mvention to the Frenchman Later
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one of the famly sold the secret for a large sum to a Dutchman Roger
Roonhuysen, who formed a company of doctors to exploit the instru
ment This d ble custom was d for 70 'years until the
techmque was made public by Hugo de Poil

The main legitimate use of the forceps 15 as a tractor, that1s to draw
the foetus out Before forceps are applied the cervix has to be fully
dilated the head should be engaged within the imlet of the pelvis ma
smtable position the membranes should be ruptured, the bladder and
rectum should be empty and in general the chuld should be alive
Occasional exceptions to these rules arise—but they are very occasional
It follows therefore that use of the forceps 1s by no means the solution
to all obstetrical problems The reasons for applying the forceps are,
briefly the appearance of signs of danger to the child, or to the mother

The application of forceps requires full though not deep anaesthet
1zatton of the patient and scrupulous asepsis Each of the two blades
15 applied separately and to avoid damage to the baby the precise
position of 1ts head 1n the pelvic cavity should be known to the obstetn
cian The blades fit one on each side of the head so that when the two
halves of the forceps have been locked together, the obstetricran 15 able
to exert a steady pull on the foetal head thus gradually bringing it down
through the birth canal The force required 1s not great, thongh 1t may
have to be exerted for some time brute force leads only to disaster
Attempts to overcome bony resistance with forceps are doomed fo utter
fatlure the simster statistics published by Miller [71}—29 matetnal and
125 foetal deaths 1n a seres of 558 cases of failed forceps from three
different hospitals—show only too clearly how ignorance of the proper
use of forceps can lead to the most deplorable results

The undesirable effects of forceps on the foetus are more frequently
seen and are more severe the higher 1n the birth canal ss the head at the
time of application The commonest myury apart from superficial
scratches 1s facial palsy (seen as paralysis of the muscles of the face
usually on one side only) but fortunately this usually soon recovers
Far more serious 1s bleeding into the brain which may exther result 1
neonatal death or later 1n the appearance of imbecility Agamst the
reduced risk of damage to the foetus by forceps applhication when the
head has descended to a low level m the pelvis must be set the greater
nisk of foetal death before delivery when application 1s delayed unduly
In difficult cases therefore the determunation of the best moment to
apply the forceps may require the most experienced judgement To the
mother the risks of mjury to the perineum vagina and cervix become
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progresstvely greater, the ligher 1s the application of forceps Once
agamn therefore provided waiting tself does not ental still greater nisks
everythung 1s to be gamned by delaying application of forceps as long as
possible

CAESARIAN SECTION

The most spectacular of all obstetric operations s without doubt
Caesanan sectton of the delivery of a live baby by operung the mother s
abdomen and uterus The name of the operatton 1s dertved from the
reputed fact that Jultus Caesar was so delivered afier his mother had
died before the completion of labour Such a situation anses very rarely
1 obstetne practice the value of the operation as performed now
adays 1s that 1t makes possible dehvery of a live baby with Little added
nisk to the mother 1n curcumstances m which burth by the natural
passages would be mmpossible or would smvolve grave danger to the
baby the mother or both The nisks to the mother of the operation
though comparatively small 1n skilled hands are very real when it 1s
performed 1mpetfectly and 1n unsatisfactory surroundings The man
dangers are haemorrhage and mfection 1n proper hospital practice
with modern blood transfusion facihitres and antibiotics these dangers
can be kept to a mmmum Nevertheless a maternal mortahity from the
operation varymg between 0 1 and 1 per cent 1s reported from different
centres

The principal indications for Caesanan section are pelvic deformuty
preventing the passage of the baby including disproportion where al
though the pelvis 1s normal the foetus 1s too large to pass through
placenta praevia where to allow labour to commence would risk sudden
severe haemorrhage which mught be rapadly fatal premature separation
of the placenta the elderly primigravida where 1t 1s feared that a long
and difficult labour might lead to Joss of the child and a subsequent
chance of conception might not occur certamn chrome or constitutional
daseases 1 which the efforts of labour mught prove highly dangerous fo
the mother soft tissue obstructions~—such as tumours—of the birth
canal and adjacent organs making delivery from below tmpossible and
certam cases of Jate pregnancy toxaema

The nisk of infection 1n Caesanan section has been mentioned thus
does notanse m the elective operation carried out when the obstetricran
decides the time 15 nipe before the onset of labour Once labour has
begun however and espectally 1f the membranes have ruptured the
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possibility of infection of the uterus exsts and the longer labour has
been 1n progress particularly 1f various mampulations, mcludimg per
haps the application of forceps have been made the greater 15 the
probability of mfection The danger from Caesanan section then anses
through spreading the mnfection to parts outside the uterus This nsk
though much reduced by the use of antibiotics such as pentcillm
aureomycn and so on can never be neglected

Two man varieties of operation are used the classical operatton and
the lower segment operation 1n 1ts various forms In the first type the
abdomen 1s opened and then a longitudinal inciston 1s made 1n the body
of the uterus the baby 1s then extracted followed by the placenta The
uterus 1s then sutured in three layers returned to the abdomen and
the wound n the latter 1s closed In the lower segment operations the
uterus 1s opened low down with dissection of the bladder from the
utero-cervical junction Otherwsse the procedure 15 basically sumilar
to that of the classical operation The Jower segment operations are
favoured nowadays because they tend to provide a firmer utenne scar,
there 1s less bleeding and the nisk of infection of the peritoneal cawty
1s reduced On the other hand they are more difficult to carry out and
the interval between commencing the operation and delrvering the baby
1s longer than with the classical operation Various other types of opera
tion have been devised for special circumstances such as frankly m
fected cases but their details need not concern us here

A question frequently asked 1s must a woman who has been delivered
by Caesartan sectton always be stmularly delivered in subsequent preg
nancies? The answer depends a good deal upon the circumstances of
the first operatton If st was performed for an indication such as pelvic
contraction which would ewst 1n all future pregnancies then cleatly
Caesarian seetton would be just as advisable for them as 1t was for the
first If on the other hand the mndication was for example placenta
praevia and ths was not present at a subsequent pregnancy the need
for a Caesanan delivery would not necessanly exist Indeed in sucha
case the only cause for apprehension 1if all the other obstetric factors
were satisfactory would be the posstbility of rupture of the uterus
through the scar of the former operation This nish 15 generally con
sidered to be appreciably greater after the classical than after the lower
segment operation Consequently many obstetncians would advise re
peating Caesarian section 1n all cases where a classical operation had
previously been performed but mght permut normal delivery if a lower
segment operation had been useg . Another consideration of some
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weight would be whether the first operation had been done before or
during labour 1f labour had not started then i her subsequent preg
nancy, the woman would be comparable to a primipara 1n so far as no
cervical dilatation would have occurred so that a relatively prolonged
first stage with consequently greater strain on the operation scar would
be anticipated On the other hand sf cervical dilatation had been

plished before the of was made then 1 subsequent preg
nancy would more closely resemble that of 2 multipara with 1ts shorter
easter first stage and therefore lessened nsk of rupture through the
uterine scar

SOME OTHER OBSTETRIC PROCEDURES

It somettmes becomes advisable to induce labour before 1t begins
spontanecusly Usually the attempt 15 first made by medical means the
patient bemng given a dose of castor o1l a hot bath an enema and
injections of posterior pitwitary extract Sometumes this fails and surgcal
duction 35 then employed The sumplest form of this 1s rupture of the
membranes following which labour usually proceeds quite satisfac
tonly (paradoxically foritwillber bered that in most
and malpresentations early rupture of the membranes occurs while sub-
sequent slow and meflicient labour follows but in these cases the
malposttion 1s 1tself the cause both of the early rupture and of the slow
labour)

We have already mentioned epistotomy or cutting the distended
perineum dunng the birth of the head It 15 frequently done mn primu
parae when undue stretching of the penmeum s to be avorded and when
1t 1s feared that a tear may otherwise result Clearly a clean surgical
wound 13 preferable to a ragged uregular tear 1s easter to reparr and
more likely to heal with peglgible scarnng A properly timed and
executed episiotomy will nearly always prevent a third degree tear a
rather dreaded complication of partuntion Such a fear extends back
wards $0 as to involve the rectum It 1s difficult to repair properly and
if the anal sphuncter 38 not rstored much future trouble may be
expenenced by the unfortunate victim

On certamn occasions 1t may be necessary to destroy the foetus 1n order
to save the mother s Ife There 1s no doubt that thus situation 1s faced
fauly frequently 1 early pregnancy, the doctor bemg confronted with
the alternatives of allowng the pregnancy to continue with the grave
risk of losimg both the mother and the child or of advising termunation
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possibulity of mfection of the uterus exists and the longer labour has
been 1n progress, partreularly 1f vanous manpulations mcluding per
haps the application of forceps have been made the greater 1s the
probabihty of infection The danger from Caesanan section then anses
through spreading the infection to parts outside the uterus This risk
though much reduced by the use of antibiotics such as pentcillin
aureomycin and so on can never be neglected

Two marn vaniettes of operatron are used the classical operationand
the lower segment operation 1n 1ts various forms In the first type the
abdomen 1s opened and then a longitudinal ciston 1s made 1n the body
of the uterus the baby 15 then extracted followed by the placenta The
uterus 15 then sutured 1n three layers returned to the abdomen and
the wound m the latter 15 closed In the lower segment operations the
uterus 1s opened low down with dissection of the bladder from the
utero cervical junction Otherwise the procedure 1s basically sumlar
to that of the classical operation The lower segment operations are
favoured nowadays because they tend to provide a firmer nterne scar
there 15 less bleeding and the nisk of infection of the perttoneal cavity
1s reduced On the other hand they are more difficult to carry out and
the interval betw ecen commencing the operation and delivering the baby
15 longer than with the classical operation Various other types of opera
tion have been devised for special circumstances such as frankly 1
fected cases but their details need not concern us here

A question frequently asked 1s must a woman who has been delvered
by Caesanian section always be similarly delivered mn subsequent preg
nancies? The answer depends a good deal upon the circumstances of
the first operation If 1t was performed for an indication such as pelvic
contraction which would ewst 1 all future pregnancies then clearly
Caesarian section would be just as 1dvisable for them as 1t was for the
first If on the other hand the mdication was for example placenta
praevia and this was not present at a subsequent pregnancy the need
for a Caesartan dehvery would not necessanly eust Indeed 1 sucha
case the only cause for apprehension if all the other obstetric factors
were satisfactory would be the possibility of rupture of the uterus
through the scar of the former operation Tius nisk 15 generally con
sidered to be appreciably greater afier the classical than after the lower
segment oOp quently many ot would advise re
peating Caesarian section 1n all cases where a classical operation had
previously been performed but might persmut normal dehvery if a lower
segment operatton had been used Another consideration of some
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BREAST FEEDING

pregnancy and part of the ante natal care should be directed to
wards the future prospect of lactation It has already been de
scnibed how changes occur 1n the breasts dunsg each menstrual eycle
under the nfi 1t s g Ity supposed of and pro
gesterone These changes proceed 1n an enhanced degree during preg
nancy and lead to a great expansion of the glandular tssues of the
breasts providing for the actual secretion of milk During the last weeks
of pregnancy some secretion of milk actually occurs but 1t 1s small 1n
amount and differs from the mulk produced durmng established lactation
m several ways Itis called colostrum and 1s thick viscid and yellowish
1t was formerly thought to contain important antibodes which trans
mitted tmmumity to certain diseases from the mother to the baby but
this view 15 no longer held
There 15 some reason to beleve that colostrum may sometfimes
block the I ducts and so predispose to the develop ofa
pamful cond called when full of mlk starts
a few days after delivery For thus reason motbers are well adwvised to
practise manual expression of colostrum from the breast before the end
of the y this early acq of the techmque also has the
advantage that the mother knows how to carry 1t out duning the early
stages of lactation when hand expresston 1s often desirable 10 addition
to the infant s suckling so as to promote the secretion of milk When
ante-natal expression 1s practised the scanty milk secretion of the first
few days after delivery 1s not thick ke ordinary colostrum but more
closely resembles milk
It would seem that all the essential hormones required for milk
secretion are present during pregnancy (the fact that milk zs secreted
during this time supports such 2 belef) but evidently an mhibiting
factor also must be operating since full secretion starts only after
129
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of the pregnancy which of course mvolves the death of the foetus
Religious motives may deter some from taking the latter course but
opmuon generally overwhelnungly endorses the propriety of advisiig
what 1s necessary to safeguard the mother s health In popular discus
sions however this 15 not the situation usually in mind stnce m 1t the
arguments 1 favour of putting the mother first seem so unassailable
Rather the mother at full term, unable to deliver her baby and faced
with dying 1n the attempt, 1s the picture envisaged For the obstetnicjan
however this has hitle meaning since 1n properly conducted practice 1t
almost never anses some well recognized obstetric procedure or other
1s available to meet all the probable (and many improbable) cureum
stances offering a good chance of producing a live baby and of course
leaving the mother 1n a safe condition Destruction of the foetus at or
near term, therefore 15 confined to a few rare situations where the
child being dead disproportion or some other factor 1s preventing not
mal delivery through the vagma or where a Itve monstrosity 15 by 1fs
very nature preventing its own natural delivery
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uterus This 1s 2 reason for encouraging suckling during the first few
days after delivery when there 1s very little mulk secretion since the
contractions favour return of the uterus to its normal state The let
down reflex 1s subject to the nfluences which affect reflex action
general Thus 1t can become conditioned so that for example the
mother has merely to make the preparation for feeding her baby for
fet-down to occur or once regular feeding has been n progress for a
Iittle time let-down may occur automatically at regular 1ntervals On
the other hand 1t can be mhibited m vartous ways for mstance by
awkward and embarrassing citcumstances during feeding deeply 1n
gramed dishke of feedng or worry One may mention particularly
unsought advice from nesghbours and relatives (which usually conflicts
with that given by the doctor) Asaresult feeding may become unsatis
factory and eventually fail altogether In her book on Breast Feeding
Dr Charlotte F Naish (72] deals very fully with these all important
psychologzcal aspects of lactation

Engorgement of the breasts may occur at any time aftes the thurd day
The breasts become hard tense and panful with dilated vens visible
beneath the surface They feel hot and the patient may be fevensh The
baby s attempts to obtamn mulk are meffective and all other forms of
nulking prove painful and difficult If the condition 1s allowed to petsist
for even a few days the future supply of mulk 1s usually doomed Many
mothers whose miik failed about the thurd week believe that it was
because they had too much to start with but closer enquiry usually
teveals that they suffered from engorgement It has been held that en
gorgement was due to overfilling of the breasts with milk whuch could
not escape because the ducts were blocked with thickened earlier secre
tions and that systematic manual expression ante natally would prevent
1t [106] Naish however while agreemng with the value of ante natal
expression considers that the engorged breast 1s not over full of mulk
but of blood and that the reason why the milk cannot be withdrawn
13 that the ducts are closed by the raised pressurc 1n the congested
tissues around them {72] Itis probable that a great increase in the blood
supply s a necessary accomparument of full secretory activity the con
gestion may be due to defective circulation 1a tissues never fully active
before The far greater incd of £t 11 primip than in
multiparous women certamly supports this view the value of ante natal
expression may partly be due to its improving the local circulation
Frequent short miking by gentle manual expression and massage of the
breasts seems to be the most effective way of dealing with engorgement
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delvery The placental oestrogens most probably constitute this 1
hibiting factor After delivery, there 1s a sudden and profound fall m
pens—in fact of vagnal smeats dunng the first week

after delvery usuaffy reveals a prcture simddar to that found 1 women
long past the menopause As a result of this 1t 18 possible that the
antenior pitutary gland undergoes a sudden burst of actwty, or else
releases stored hormones producing a flood of profactin This, it seems
tnggers the of milk 1n sut quant

‘The interval between delivery and the development of full secretion
averages 3 days but may be considerably Jonget 10 some women who
may eventually Jactate satisfactonly just the same Onecannot therefors
tao strangly condemn the 1gnorant pracuice sn some institutions of com
mencinp attificial feeding within a few days of delivery  because the
mother did not have enough milk —when 1 fact she was never given
the opportunity of producing any Once started mutk secretion con
twues until the rsmg mtk pressure m the ducts approaches the pressure
of blood m the capillanes supplying the secretory cells Secretson then
ceases 1t thus follows that dunng the first week ot 5o of established
itk secretion when the baby may be unable to take more than 2
fraction of the total milk avalable unless most of the remaning
mulk 15 expressed manually the total quantity secrcted will soon fall
and so may later become madequate This manual expression there
fore at the end of each feed helps 10 mncrease the mak yield and most
women ate thereby enabled to produce far more mitk than s actually
needed for thewr own baby

In addition to the .ecretion of mitk, its flow from the breast pust also
be connidered Daury farmers have long been famuiar with ‘the dravght
or letdown butthe of & sumular ph 1 women has
only recently besn widely appreciated Stmulation of the mpple and
areola of the breast as by the baby s suckiag or with the fingers 18
normally shortly followed by a rapid flow of mulk which may even be
ggected quite foraibly from the nipple—and from the other breast also
This 3 brought about by a reflex Nervous impulses are conveyed from
the sense organs n the mpple and areola to the cortex of the bram
thence a relzy poes fo the hypothalamus where a further refay conveys
impulses to the posterior pitmtary gland which secretes its hormone
nto the blood stream The postenior pitwitary hosmane reaches the
breasts and causes of the pitheliat cells of the ducts
{so cafled because they contract hike muscle cells as well as lme the
ducts) so expressmg the milk It alse cau es contractions of the
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supplementary feeding with artificial food or where necessary, the
complete substitution of artificial for natural feeding 15 obviously the
correct course The unreasoning insistence upon breast feeding at all
costs regardless of the welfare of the baby (and occastonally even of
the mother) 15 just as foolish as the preference for artificial rather than
natural feeding
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the earher treatment js begun the more hkely 1s 1t to be successful
and to prevent fasfure of Jactanon Faiure of lactation may occur for
vanious other reasons 1if advised techmque lack of perseverance, and
psychological factors are the commonest causes

Fraally, since the question 15 often asked we may justifisbly consider
why a woman should be encouraged o feed her baby rather than to
rely on artifictal feeding Itas perhaps extraordinary that there should
be any need to debate the matter but thess 1s no doubt that, i some
countnes at least notably the United States of Ameriea, the possibiity
that 2 woman might wanf to feed her baby 1s scarcely even considered
Asaresult the advocators of breast fecding often find themselves cont
pelled to demonstrate the advantages of the natural method over an
artificial one—1he reverse of the situatton 1o alt other compansons of
artificial versus natural methods

In the first pface unti{ an infant 1s weaned on to sohd food its can
tinued eustence 18 absolutely dependent on outside assistance for whick
purpose the mother 15 specifically equipped by her atality fo feed ber
baby at her breast Reprod heref quite em
braces Jactavon Breast mitk 1s clean safe, at the nght temperature of
the night composition and available without special preparations To
produce an artificial feed of even app tely sumiar tion
and hygeme standard requires a good deal of time and trouble i1
therefore quite remarkable that anyone should prefer to do this Indeed
those who choose artificial feeding seldom do take the mecessary
trouble but take a chance instead The guestion of composition could
be considered at much greater length, but ¢ wif suffice to say that no
amount of preparation will produce an astificia feed exactly resemblng
human mitk which of course s perfectly matched to the digestive
abilittes of the average infant Most artificial feeds bear only a super
ficial resemblance 1 composition to human mik

1t 1, probable that the psychological effects on the infant of breast
feedng are of far greater vajue than 1s generally appreciated The tact
dence of intestnal disorders chiefly due to nfection from ingested
bactetia 1s considerably gher i attsfictal than in breast fed wfants
and the death rate from thus cause 1s cansequently hugher too in the
artificially fed babtes [27 39 93] 1t has been concluded by Cruskshank
that some 80 per cent of mothers could beneficially feed thew babies
for the first six months with a matenal reduction of mfant morbidity
and mortality [23} The remaming 20 per cent are probably unable for
vanouys good reasons, to feed thel;zbabm adeguately and for these
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Fertulity and nfertility are not attnbutes which can be described
absolute terms Every gradation exists both for male and female be
tween the hughest levels of fertility and complete stenhity The restriction
of mating 1n human society occasioned by the usual mantal practices
introduces a further complication because husband and wife must be
regarded as a reproductive umt Clearly if one partner 15 completely
stenle the umon will be sterile regardless of the fertility of the other
partner A fighly fertile wife however, may make up for a relatively
1fertile husband and vice versa so that they may either produce one
cluld only or a small number with some difficulty Had the degree of
fertility 1n both partners been equally low no offspring at all might have
resulted It 15 estimated that about 7 per cent of married couples :n
Western countries have fertility problerns finding themselves ether un
able to produce children or else unable to produce as many as they
want The apportionment of the fault to husband and wife 1n these
cases 15 roughly one thurd to the former alone one third to the latter
alone and one third to both partners together

The attitude of married couples to childbearing 15 of course very
vartable Nowadays, the majonty do not wish to have children during
the first few years of their marriage mainly for economic reasons and
because of housing difficulties Some form of contraception 1s therefore
usually practised at first Sooner or later erther wife husband or both
fee] that they would like to have a baby and contraception 1s abandoned
Some women conceve within 2 month or two of the commencement of
regular without ptives but 6 months may be taken
as a reasonable average period for such 1atercourse, before pregnancy
may be expected Opiuons differ on the length of the period of un
productive intercourse before medical advice should be given some
authonities suggest two years some three years and others thatt should
be given as soon as sought This they pomt out 1s because a faurly high
proportion of the couples seeking advice will be found on 1nvestigation
either to be senously subfertile or to be 1n need of active medieal assist
ance If such couples are merely told to keep on tryng for another two
years before returning should they still be unsuccessful and are then
found to be subfertile on mvestigation they will clearly not have been
well advised 1n the first place

‘When the eagerness to reproduce 1 very great 1s quite ly
the case—the destre to leave no stone unturned may make such couples
easy prey to the unscrupulous or raise semous problems for the con
scientious practitioner who has their mental well bemng as well as their
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the women and faifure ot this function has automatically been re-

garded as due 10 some fault 1n the woman Since moreover, 10 such
society a ngh reproductive rate 1s nearly always advantageous—to ofl
set the panying high reprod wastage, great frequency of
disease 1nefficiency of manual labour for farmung hunting and so on
and to provide manpower for protection agamst human as well as
ammal enemes—bigh fertiiity 15 regarded as a laudable quality and
miertiliy as correspondingly sh ! H ity these
tions have for the most part been equally applicable 1n cvihized socety
untif recentfy when falling death rates due mamly to medical advances
and nsing popok together with demands for Wgher siandasds of
Pymg by the majonty have brought about changes m viewpoint 10+
wards the size of the fanuly This subject walf receive further attention
fater but from our present pownt of view the important outcome 1s that
since less of a premuum 18 now placed on fertihty , more aftention 1
being pard to mfertsiity  With the fall 1 prestige formerly associated
with a latge famuly, the shame of barrenness has cisappeared but at
the same time the demand for medical assistance where natural repro-
ductive abilities scem 1adequate has steadify d 1t 15 possble
that the scare of a falling birth rate has stimulated some of the recent
efforts to overcome nfertility but far more important has been an1n
creasing demand for from the app ly tnfertile themsel
No longer 1s the wife who has failed to concenve automatrally con
demned as barren and the passibility of sterhity 1n the husband 1s being
more and more widely recognized The novelty of this situatron how
ever must be emphasized for 1t ss onlv siee about 1930 that attention
has been pord to male mfertility and even today far too many husbands
beheve that thew ability to 1ndufge 1n what to them 13 satisfactory sexual
sntercourse necessanly unples fuilx ;‘ztt\l\ty

IN primitive society childbeaning 1 regarded as 2 natural function of
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COITAL PRACTICE

For each partner adequate cortus has been the item mentioned last
Since however 1t 1s the factor which 1s most commonly 1nvolved 1n
human infertihty 1ts further consideration here may well take preced
ence over the other factors On page 74 in the discussion of the time
relations of fecund 1t was Tuded that the probability of con
ception resultmg from coitus 15 overwhelmingly greater when the latter
occurs at the expected time of ovulation than at any other time It1s
therefore necessary for the couple anxious to produce children to have
a fairly clear 1dea of this time in relation to the menstrual periods and
to see that intercourse 15 taking place duning what may be called the

fertile phase Erroneous ideas of this and stll more often complete
g of1t are preval ly 1t was stated that 1n the cycle
averaging 28 days the 12th 13th and 14th days (counting the start of
the period as the first day of the new cycle) are the three most likely
days of ovulation The Mosaic Jaw which prohubits intercourse for
seven days after the period has fimshed 1s designed to ensure the maxi
mum likelthood of conception 1n the average woman by concentrating
1ntercourse after a fortnight s abstention during the fertile phase A few
women however have relatively short cycles and long peniods and 1n
them adherence to 1t can be the sole cause of infertihty by preventing
intercourse at the right time

Many women anxious to conceive have been advised to make use of

records for d the time of a and thereby
mdlcatmg the nght time for coitus Thus practice 15 far more likely to
perpetuate the fertility than to cure it As has been mentioned the
temperature record usually clearly shows that ovulation has taken place
(in ovular cycles) but 1t seldom shows exactly when 1t has taken place
and 1t never shows when 1t 1s going to take place Timing intercourse by
means of the temperature record therefore will usually ensure that
coitus occurs after ovulatton and consequently too late to lead to
fertibzation It1s not to be concluded that temperature records have no
place 1n the mvestigation of infertility on the contrary they can provide
most valuable information for the physician but they are of little direct
use to the patient
The frequency of sntercourse may have an important bearing on
fertility If very occasional the chances of its comeiding with ovulation
(unless timed so as to do hich 15 ) and th of
resulting 1n fertihization are small At the other cxtreme 1f excessively
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reproductive abshity under careful consideration To buoy up their hopes
with unwarranted optimt m for too long 15 scarcely desicable, but so
may be the preciputation of manital rupture through the revelation of
one partuer s sterihtv In most cases, of course the cauple wish to know
the truth, and to be told, if such 1s the case, that the prospects are very
himted or remote the news may be hard but should seldom be withheld
No wise dostor would say that a couple could not possibly have children
{unless, of course the husband had no testicles, or the wife no ovates)
nor, on the other hand could he guarautee pregnancies even though
all us ivestgations bad given normal results The most he can be ex
pected to do by way of prognosts 1s to speak in terms of probabiihes

ESSENTIALS FOR CONCEPTION

The chapters on male and female reproductive physiology have al
ready descnbed the events leading up to and culramating in conception
‘We may summanze this knowledge from the present posmt of view a3
follaws

‘The male partner must produce adequate numbers of spurmatozod
which must have sufficient vitality to enable them to travetse the female
reproductive tract and must then be capable of penetrating and festiliz
mng the ovum The ducts (vasa efferentia vasa deferentia and ejactt
latoty ducts) must not be blocked so that the spermatozoa can be
ejaculated the accessory sex glands (prostate and semmnal vesicles) must
produce 2 flmd 1 which the spermatozoa may be ejaculated and 1t
should be sustable both 1n quality (so as to permut the development of
spermatozoal motthty and to sustam 1t} and 1n quantity and finally
the male must be able to effect proper cottus so as to deposit the
spermatozoa deep within the vagina 1n the vicimty of the external os

The female partaer must ovulate at least occanionally and must pro
duce normal, ferihizable ova she must have normal utenne tubes
capable of recerving ova and propelling them 1nto the uterine cavity”
the endometrium must undergo adequate prog: { deselapment
50 as to be receptive to a fertilized egg the cervix must produce a mucus
nto which the husband s sp can p and remain actve
thereafter to ascend through the remawnder of the reproductive tract,
and finally, the woman must be able to receive her husband so that
he may penetrate deeply and ejaculate Tus seminal fuid close to the

external o8
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A,

called vag: canbe only o the state of flevion
described above As a further aid fo penetration in the dorsal position
a_pillow placed beneath the woman s buttocks, 5o a3 to elevate the
peluss, 15 sometimes useful, but perhaps a better technique s for the.
husband after having effected eniry to hold fus wife s buttocks 1n his
hands, thereby drawing her pubis upwards s towards his and ensuning
the decpest penetration
To effect entry 1n the dossal position the male usually requres a full
erection he also has to etert considerable muscular effort simply to
support a proportion of hus weight If he 1s overweight ths position 1s
likely to be oppressive to his wife as well as unduly tinng to um. For
many couples therefore an alternative position free from the above
drawbacks 1s advisable Fortunately such a position 1s available 1s
greatly to be recommended and seems to be unknown to most couples
having coital problems This 1s the a fergo_position, in which the wife
hes on her side, agam well flexed with her knees drawn up towards her
chest_The husband Ties on fus side behund and shghtly below hus wife
Ticng he bk and h et entrfrom behind nd below Provided
the vagunal afford suffi t —and if they do not
they should always be supplemented with a suitable non greasy jelly
(such as Johnson s KY jelly or Prentif lubricant)—1t 1s quite possible
to effect entry 1n this position with the pems completely flacad It 1s
therefore the position of choice 1n all cases of impotence due to psycho
logtcal causes—the most common vaniety aswill be seen later No effort
15 required by the husband to support hus weight he lies 10 a posttion
which can be retained 1n comfort indefinitely and he 15 able to effect
deep p As an add; 1 ad ge by 1 con
nexion for some tume after ejaculation the husband can prevent the
outflow of semunal plasma and mamntain the contact of plasma and
cervical mucus thus faciitating the penetration of spermatozoa into the
cervical canal
A good deal of anxiety 15 caused to many wives by the fluor semmnalis
mentioned above the complaint being made that after tercourse 1t
all comes away the drawn 1s that hing 15 wrong with
the vagina since it 15 thought the whole ejaculation must be retamred 1f
Ppregnancy 1s to ensue Fortunately tius 1s not the case All that must be
retatned 15 an adeq number of sp The semunal plasma
from which they have departed no longer has any value and naturally
enough, sooner or later trickles out of the vagina
A Turther error 15 that the wife must have an orgasm 1f pregnancy 15
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frequent the husband s fertility may be so seduced, simply because
snsufficrent time between ejaculations 15 allowed to permt an adequate
of sper that ption agam b mprob

able An average contal frequency 15 2-3 times per week, fess than once
2 week 15 certainly (00 low, and more than 4 times a weelk probably too
high to permit maumum fertility in most men Farns [22} has pro-
duced evidence that a of five days® at 15 Tequred
for most men to reach thewr maxmmum fertility, though hughly fertile
:’nalcs can produce adequate ejaculates on each of three successive

ays
While 1t 15 true that cortal efforts must take account of the probable
tme of ovulation 1f they ase to succeed 1n producing pregnancies, it 1s
equally true that, for many couples mechanical iming accordung to the
physician § istructions may prove so distasteful as to mterfere seronsly
with the proper performance of the act Some men may develop 1m
potence when required to have onap far day, though
left to thewr own devices they may expenence no diffiuulty at all A
mathematical costal regime may also completely destroy kindo for
some women Such undesirable resnlts must be avorded, and no couple
should e persuaded to adhere to any nigid regume 1f an outcome of this
sort seems probable

Some remarks must be made on the subyect of coital posihons m $0
far as they affect the chances of conceptron Stace the objct of ster
course from the point of view of this discusston 1§ 1o ensure the de
pasition of an adequate number of spermatozoa i the viciaty of the
external os only those cottal postions which are conducive to this
result can be recommended to couples anxious to reproduce Other
positions may have their erotic value to some marned couples and may
be utilized on account of this but if conception 1s desured, they clearly
should not be practised duning the fertile phase In Western countogs
the sacalled dorsal position 15 probably the most frequently vsed the
woman lies on her back, and the man Ligs or kueels above lier 1038,
essentual, of www that the woman must
have her thighs well flexed wth her knees drawn up towards her chest
and spread wide apart More failures result from sgnosance of this
necessity than from any other, but without its observance anatorueat
d alone are 1o prevent adeq! P
Physwlogical considerations are also avolved sinue the nvoluntary
tendency expenenced by some women to contract thew pelvic and

pereal muscles when p 15 d thereby producing the
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as he dare, thereby storing up unreleased sexual tension and ensuring
rapid ejaculation at the next attempt The cure therefore 1s to avoid
long periods of abstinence between each occaston of mtercourse to
attempt the act again as soon as posstble after a failure (the same might
or at any rate the next day) and for some to masturbate perhaps two
or three hours before 15 pted Nothing ds like
success and a few repeated successful coutal attempts usually spell the
end of the condition Where penetration 15 difficult due attention must
be paid to the cotal position as p ly d and adeq
Iubrication must be provided artificially if necessary An intelligent and
co operative attitude on the part of the wife 1s of course a great aid to
success

INVESTIGATION OF INFERTILITY THE MALE

1t 15 sl most usual for the complaimt of inferility 1o be voiced first
by the wmife and for her to seck medical advice All too often this con
sists 1n her recetving a general and pelvic examunation and then bemng
told that there 1s nothing wrong She may be advised to have a dilata
tion and curettage and perhaps to have her tubes blown through and
after this agamn be told there 15 nothing wrong It 13 perfectly obvious
from what has already been described that thes sort of mvestigation 1s
totally inadequate and that to reach conclusions of any value some
attentron must be paid to the husband Fortunately the realization that
this 15 true 1s spreading steadily both 2mong doctors and the public
and anmcreasing number of couples present themselves for advice about
mfertihty Indeed it 1s b g fairly for husb: to seek
reassurance of their fertihty before thetr wives undergo wmvestigation It
1s of course most satisfactory 1f husband and wife can be regarded as
a umt—for such they are for purposes of reproductton—and for both
to have full medical lustones taken and to be given a general esamina
tion at the first visit The husband can then be asked to provide a
semunal specimen for examation while Ins wafe can be 1nstructed to

record her basal temp before g for further
For the vast majonity of men ejaculation directly 1nto a chemtcally
clean pped T by b 15 the only recom

mended procedure for obtaming semunal flud for examination Collec

tion of semen in 2 condom at 1ntercourse 1s utterly worthless for the

rubber contains substances which rapdly kill the spermatozoa and may

cause them to clump together asa result no estimate of spermatozoal
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to result—or even that her orgasm must coincide with that of her hus
band The female orgasm, it may be stated qutte categorieatly, plays a0
physiologieal part whatsoever in determining or facihitating conception
some women never have orgasm but can concerve without difficulty just
the same Other women take much longer to reach orgasm than therr
husbands and so may require considerable pre- or post-coital digital
manipulation so that they may achieve orgasm It may be onty a small
mno ity who are able to reach orgasm comcdentally with their bus
bands even onsome let alone all occastons of mitercourse Nevertheless,
1t 15 undoubtedly the duty of every husband to do the best he can by
whatever activities are most acceptable to huis wife to ensure that she
obtains proper rehefl of her erotic tension on every occaston of inter
course and this asindicated above will usually require some degree of
digrtal sttmulation exther before or after contus stself Failure to effect
this 1s very hikely to result 1 more or Jess serious mental and physical
il health

A cortal difficuity wiich may sometimes causeinfertitsty 1§ premature
ejacul 1 which the husband reaches orgasm and ejaculates euther
while attempting to effect entry or very soon afterwards If the Jatter1s
the case no infertihty need ensue nor need any anxety anse provided
the wife can be given adequate satisfaction by other means The most
simister aspect of the condition 15 that it engenders a state of acute
anxety 1n the husband who supposes fhat he 15 sexuaity meompetent
—and as a result may become quie impotent, while n an unsym

pathetic wife 1t may arouse susp of infidelity ¥tisa very
condition at the start of a marnage and 1s to be ascribed to intense
sexual probably d with Jong ab and fack of

cotal experience and to the difficulty ordinanly encountered in effecting
entry 1nto a virgmn The popular misconception that premature ejacula
tion 1s a sign of sexual weakness must be disposed of before ratsonsl
treatment can be considered ¥n no other field of endeavour 1s speed and
agiity ever looked upon as other than a sign of strength or skilf so why
should rapidity 1n reaching orgasm be regarded in any otlier light? The
plam fact of course 1s that 1f attempts are made to ejaculate aither by
masturbation or by coitus, several times 1n comparatwely rapid succes
sson (which may be duning a day a weck or more 1 different mdvt
duals) the time taken to reach orgasm becomes progressively longer
The sufferer from premature ejaculation on the other hand 1s very
Jskely to be so disappomted by Ius performance that mstead of attermpt
1ng InlEICoNrse agaIn as s0on as h: ;;n he postpones the event as long
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If the semunal specumen 15 normal 1t proves that adequate numbers
of wiable sper are beng produced and are bewg ejaculated
satisfactorily Before the husband can be dismussed 1t must be proved
that he can perform mtercourse properly so as to permit the ejaculated
spermatozoa to enter the cervical canal The post-coutal test will check
this, but will be descibed 1 cony with other 1g: of
the wife

If repeated semmal exammation reveals inadequacy of the ejaculate
what can be done to improve matters? Once agamn the post-costal test
should be made before more elaborate mvestigations are undertaken
since this sometimes turns out to be quite good even though the semnal
flwd atself seemed to have been of poor quality Other male studies
which have been advised are testicular biopsy basal metabolic rate
deter of FSH and of 17
ketosteroid excretion We may consider these separately

Testicular biopsy 1nvolves the surgical removal under anaesthesia of
a small fragment of testtcular trssue which 1s then examuned microscopic
ally after approprate preparation It permuts study of the semniferous
tubules and the interstitial cells and can show whether spermatogenests
1s taking place If spermatogencsis 15 1 abeyance the state of the
gernunal epithelium may mdtcate the possibility of its bemng re started
by appropriate stimulation

Basal metabolrc rate determination 1s usually made by measuring the

oxygen ption under basal d that 15 with the subject
fully at rest and fasting There 15 a widespread belef thatif the BM R
1s below normal sper 2 may be defe d 1t 15 further

thought that subchimeal hypometabolism may occur detectable only by
measuriag the B M R Very Iittle acceptable evidence for esther of these
views has been adduced

Esttmation of FSH excretion 1s of great value mn cases of hypo
gonadism, for 1t shows whether the fault es primanily 1n the testes (1n
which case the FSH output will be lugh, the pitwtary being over
active) or 1n the anterior lobe of the ptturtary gland (when the F S H
output 15 low or zero) When the hypogonadism 1s of testicular ongin
1t 35 perfectly clear that no form of treatment can mduce spermato
genesis suice there 1s already an excess of the normal stimulating

hormone from the pitwtary In particular the hope of producing
any effects from further with gopadotrophic h 1
obviously forlorn

Estimation of 17 ketosterotds gives a rough measure of the secretion
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achivity can be made, and the count of the number of spermmatozoa may
be quite misleading S 1 of the sp by coutus
interruptus—the busband withdrawing just prior {o ejacutation 50 as
10 collect the fluid 1n a spectmen jar—is advised The acrobatic feat
required to carry this out 1s beyond the capabihities of most mea and
the result 1s that part of the gjaculate 15 lost This cannot be permutted
since a false impression of the seminal flud will be obtamed, not anly
because the votume will appear less than 1t really 1s but also because
different parts of the ejaculate contawn varying denstties of spermatozoa
the first few drops betng practically sperm free the next portion con
tatning most of the spermatozoa and the fast part—perhaps two-thirds
—bemg manly glandular secretions and again almost free from sperms
tozoa Sometimes rehigions objections are raised to masturbation as &
means of producing a semunal spectrsen these carry Iittle conviction
since the process 1s intended to assist medical examunation and 15 not for
t g ph M , sinee 9 rehig warmly I
childbearing, an examunation of ths sort to promate ferbity, cannot
senously be reparded as contrary to sebgion The fact 1s that on applic
tion beng made to the priest, sanction 15 usvally given to employ
masturbation for this purpose Oceastonally a husband finds humself
quute unable fo produce a semunal specimen by masturbation most
commonly such men are subferle as ts later revealed by examination
of the wife s cervical mucus after intercourse (post-cotal test) Where 2
husband refuses 1o co operate by provdmg a semunal specimen for
examunation 1t 15 doubtful if the doctor 1s justified 1n subjecting the
wafe to any special examunation other than the post-conal test unless
the result of thus places the husband s fertifity beyond reasonable doubt
The question of the pertod of abstnence from mtercourse which
shauld elapse before the specumen xs produced has already been dis
cussed on page 26 Many workers advsse three days as the perod of
abstinence because with an average costal frequency of two to three
times 2 week this pertod 13 hkely to give the most accurate umpression
of the husband s abilities 1 normal condttions Farmns 1t will be 12
called, considers that five days 15 more approprate since most men o
not achieve maximum fertility 1n Jess than this time
The findings on semunal exarmnanon have already been fully dis
cussed 1n chapter IT all that need be repeated here 15 that 1f the first
P s not ded 2, adequate two more should be tested before
any defimte concluons are seached 5o as to ehminate the chance
(which 15 qute considerable) of the first having been unrepresentative
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vagmnal susface with a medium receptive to spermatozoa 1t 1s at this
time therefore that the test should be undertaken Very shortly after
ovulation leucocytes reappear wn the mucus which loses its ductiity
and becomes nereasingly tacky and non receptive to spermatozoa
While carrying out the test observation of the nature of the mucus stself
gives addstional information which 1s best interpreted m the light of the
basal temperature record If thts for example shows that ovulation has
already occurred the temperature having nisen from the pre ovular low
level the finding of a cellular tacky mucus poorly invaded by sperma
tozoa cleatly has no sigmificance but af such findings are obtained i
the ovular phase faulty production of mucus may be concluded
Assumung that the test has been properly timed faulty mucus pro
duction must be concluded 1f clear coprous well invaded mucus 15 not
found The mucus may be scanty indicating deficient cervical secretion
or copious but cellular sometimes to the extent of being frankly puru
Ient It 15 then usually concluded that infection of the cervix 1s present
but there 15 some doubt whether the often-dragnosed cervicitis really
18 due to infection [60] This kind of cervical dysfunction 1s most com
monly associated with an eroston which consists of an overgrowth of
the cells Iintng the cervical canal out over part of the vaginal surface
of the cervix the endocervical tissue not being adaptable to the actd
vaginal becomes inflamed thus g for the p
of leucocytes m the mucus The mucus may appear to be perfectly
normal but no spermatozoa may be present 1f the semunal examination
1s satisfactory this most probably indicates inadequate intercourse the
semen not being ejaculated close to the cervix If after cortal advice has
been given and properly followed the same results obtained the posst
bility of falure to invade may be considered This can be tested by
Pplacing a drop of mucus on a shde with a drop of the husband s semen
alongside, and covering with a cover glass The preparation can then be
studied beneath the microscope and 1t will be seen whether the sperma
tozoa can mnvade the mucus It s very rare for invasion to fail but cases
are known where the husband s spermatozoa though unable to 1nvade
his wife s mucus can invade someone else s while his wife s mucus may
be readily mvaded by someone else s spermatozoa—a ventable but
bafling form of marntal incompatibility’ In yet other cases normally
appeanng mucus may contain spermatozoa 1n good numbers but devoid
of activity or showing vibrational activity only Provided intercourse
has not taken place more than 16-18 hours before this suggests either
deficient spermatozoal viability (which can be confirmed or excluded
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of male hormone by the snterstitiaf cells of the testis It wll be remen
bered that & proportion of the 17 ketosterowds arses 1 the adrenal
cortex 1n both men and women therefore, 1f no androgens ate bemg
produced by the testis the 17 Ketosterard output will be sumlar to that
o1 'women and simcethis even on the average, 1s not very different from
that of men, the intery of this g may be difficult In
geveral, 1t may be sad that more information can be obtatned from a
chmical apprassal of the man-—the extent and distnbution of facial and
bodhly hair the pitch of hus voice the extent of his muscular develop-
ment and bodily proportions, and the size of his pems and serotum—
than from the estimation of his 17 ketosterord output
It will thus be appreciated that the vatue of these special investiga

tions of the male 1s stuctly hmited Further attention to this point
will be paid when we come to der the p of t of
nfertihty

INVESTIGATION OF INFERTILITY THE FEMALE

The technique of ding the basal terap and the nterp
tion of the records has already been discussed 1o chapter IV By thewr
means the occurrence of ovulation will usually be indicated, of the
secords extend over several months the further information that ovaia
tion 15 a regular or wregular event (even though the cycles be regular)
wall also be avattable

The post-cortal test1s the ssmplest of the specsal savestigations though
not always easy to mterpret The couple are mnstructed to have tater
course late the mght before or early on the same morming and the wife
15 asked pot to have a bath of 1n any way to wterfere with the vagmal
contents, afterwards A sample of mucus from the cervicat canal 1s later

d Itis ferred to a pe shide covered with a caver

glass and exarmned directly In 1deal circumstances the mucus wilf be
clear and watery free from Jeucocytes (white blood cells) and teering
with vigorously active spermatozoa

The tumng of the post-costal test 18 most important as follows from
what has been said a chapter 1V of the cyclical varsytions sn the cervical
mucus If carned out too early m the cycle the muens will probably be
scanty, tacky difficult to remove cellular and hostide to spetmatozoa
swhih erther fail to penetrate anto 1t or if they succeed soon lose ther
motility In the two or three days preceding ovulation the mucus
should be coprous and flow outlfmm the cxternal 05 covenng the
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than hinder conception Another objection 15 raised by the work of
Brewer and Jones {17 18] who showed that the functional state of the
cotpus luteum 1 least well reflected by the appearaace of the endo
metrium once the period has begun and 1s best indicated by 1t 2 few
days before the penod begns Usually therefore 1t 15 best to obtain
the biopsy a few days before the pertod begins
When the bopsy taken at the right stage of the cycle shows a normal
secretory pattern 1t may be presumed that ovulation has occurred that
a properly functiomng corpus Jutenm has developed and that the endo-
metrum has responded adequately to by prog
secreted by the corpus luteum If ovulation has not occutred a pro-
Iiferative endometnal pattern will be obtamed Further confirmation of
the non occurrence of ovulation should be fortheomtng from the basal
temperature record Abnormality of secretory development indieates
erther nadequate corpus luteum function or madequate endometrial
response If the same abnormal pattern 1s found when the test 1S re
peated the two possible causes can be differentiated by giving some
Pprogesterone injections dunng the latter half of a subsequent cycle and
takmg a further biopsy: 1f thus now shows normal secretory changes 1t
may be presumed that the reactivity of the endometsium 1s normal but
that corpus luteum function had been madequate It 1s possible that a
normal endometrial biopsy may occasionally be obtained 1n the absence
of ovulation the ovom bemng trapped withm the follicle which under
goes luteinization just the same This condition may sometimes be a
cause of unexplamed mfertdity
The principal pathologreal conditions which may be revealed by
routme endometnal biopsy are chrome inflammation of the endo
metnum and tuberculosis The true signifi of the first 15 not clear
for a recent account the reader may consult papers by Dumoulin &
Hughesdon [26] and by Jackson [49] The revelation of unsuspected
pelvic tuberculosis by routins endometrial biopsy 1s frequent enough to
be important The meidence varses 1n difierent elinics and 1 different
localises runnung between 1 and 5 per cent Usually ro chinical sus
picion of tut hadp ly been d though i some
long standing shight 11l health has been present
Fanally we come to tests of tubal patency and funcuon These are of
two varettes it and e graphy In the first of
these a gasis passed imto the uterts and 1f the tubes are open 1t flows
out through them mfo the pentoneal cavity Tn the second 2 radw
opaque medrum 13 1njected anto the uterus and so mto and through the
14
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by seminal examination), or fature of the mucus to sustam spermatozoal
activity

Biopsy of the endometrium 15 as a routine gation of
the wife by most workers It entails removing a fragment of endo-
metrum from the uterus after switable preparation, the fragment 15
examined beneath the microscope With the majonity of women 1t 15
comparatively easy to pass a biopsy curette through the cervix into the
cavity of the uterus and to scrape off a fragment of endometrium with
Intle discomfort and without any special preparation or anaesthesia
Endometrial biopsy 15 therefore ordinanly undertaken as an out patient
procedure and does not incapacitate the patient 1n any way Occaston
ally the internal os 15 found to be too tightly closed to permt the
passage of the curette 1t 15 then usually necessary to arrange for dilata
tion of the internal os to be carrted out under anaesthesia, when the
biopsy fragment can then be obtatned

E of the ead 1al biopsy seeks to correlate the histo
logrcal appearance with the stage of the menstrual cycle and to elimiate
pathological conditions One of the most useful functions of the biopsy
will be to show the presence of secretory changes indicating the eust
ence of a functioning corpus futeum and therefore giving presumptive
evidence of the occurrence of ovulation For this purpose the biopsy
must be taken durmg the appropriate stage of the cycle Theoretically it
would be best to take 1t at the height of corpus futeum activity but this
may be difficult or unpossible to artange When the cycles are irregular
the only practical procedure 1 to take 1t at the begunnng of 2 period—
within 18 hours of 1ts onset Some workers advocate thus as a routme
since 1t then ehimimates the nisk of taking the biopsy unwithingly dunag
the very early stage of a pregnancy (if conception has already occurred)
Apart from the practical difficulties of the doctor being at the mercy
of his patient s menstrual caprices other objections to this policy can
berased Itis not altogether uncommon for some bleeding (usually less
than mn a normal penod) to oceur at the expected time even after con
ception because of this even biopsies taken at the start of 2 presumed
penod mught sometimes be taken during early pregnancy The com
parative frequency 1n fertihity clinics with which biopstes are taken—
with no period followmg because the patient has already concerved—
without disturbing the existing pregnancy justifies the belref that the
dangers are extremely small indeed the view has been expressed that
this frequency ratses the possibility that the shight trauma of takng the
biopsy by stmulating decidua fo;':\:tmn, mght even promote rather
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CAUSES AND TREATMENT OF
INFERTILITY

T 15 probable that the most frequent causes of apparent nfertility
Iare faulty cortal techniques combined with ignornce of the fertile

phase of the menstrual cycle Both these matters have already been
discussed but 1t 1s not amuss to reiterate their tmportance For mstance
the frequency with which ignorance of the fertile phase was encountered
m a seties of 372 patients attending one fertility chinic was as high as
73 per cent [81] whle the common finding that women attending such
clinies may have the hymen imperforate proves that complete failure
of penetration 18 certainly one cause of infertility Sometimes cortal

tnadequacy 1s due not so much to 1g as to faulty psychology
resulting 1n frgidity and vag P g normal
Impotence which 15 most ) h and

T {3 T
cjaculation wath which 1t may be associated to a greater or less extent
are further causes of cortal nadequacy Anatomucal defects such as
maldevelopment of the pems or of the vagina can have similar conse
quences but are relatively rare The p y of truc patit
between the partners of a marriage has been discussed 1n respect of
one form—cervical hostility to the husband s spermatozoa 1t 1s prob
able that occastonally incompatibility may cxst between the gametes
themselves the husband s spermatozoa bemng unable to fertilize
his wifes ova Conditions of this kind are known to occur in
cattle

THE MALE
Defective spermatogenesis 1s one of the most tmportant groups of
causes of nfertiity This 15 shown by the estimates from various
chimes of the proportion of husbands so affected namely 35-68 per
cent [81] In about 10 per cent of these men no spermatozoa at all arc
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tubes, if these are patent, X ray pictures are taken and reveal the shape
of the uterine cavity and the tubes These tests are not really alternatives,
since they give different information, some at Jeast of which 13 comple
mentary In all cases of uncertainty, therefore, it 15 best of both tests be
applied In most climics however because tubal insuffiation 1s easter to
carry out, it 1s employed first, hysterosalpingography 1s then reserved
for special cases for those in which msufflation has not given a normal
result or for those wr which msuflation has given a normal result but,
1n spue of ths, and of other factors besng normal conception has stll
not oecurred within a reasonable ime Further details of these tests wilt
be found 1 Appendix I

The special mvestigations of the female which have been descnbcd
above enable the doctor to check the adequacy of cotus, the p
of spermatozoa mto the cervical mucus and thexr survival theremn the
presumptive occursence of ovulation the adequacy of secretory develop-
ment of the endometrium and the absence of endometrial disease, the
functioning and patency of the tubes and the shape and position of the
uterine cavity Tt must be emphasized that there are no means of defer
muming the normahty of the ova (other than the occurrence of con
ception) Someumcs 1t may be justified to recommend surgical opening
of the abd 3¢ 1y) for direct 1nsp of the pelvic organs
where ana!omxcal obstructions {o the passage of ova into the tubes o
other conditions interfering mech by withs piof Gr& Susp
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‘THE FEMALE

There 1s not the slightest doubt that the commonest of the causes of
infertility 1n the female 1s some defect m the cervical secretions pre
venting adequate penetration and survival of the spermatozoa within
the mucus of the cervical canal This may be the result of under
production of mucus or to the production of unsatisfactory mucus
The former may be due to lack of hormonal (oestrogenic) stumulation
of the endocervix Unsatisfactory mucus has too often been attributed
to wfection of the cervix (for which as has been stated previously only
dubtous evidence has been found) but 1t 1s commonly assocrated with
eroston of the cervix This condition deserves a brief digression since
some women on being told that they have a cervical erosion naturally
become rather alarmed

It has been conventional to regard erosion as being evidence of infec
tion except when found n young women with intact hymens the
possibility of infection 1n such cases being regarded as remote these
erosions have fore been called 1 There 1s of course
10 J b for such a d and as has already
been stated the mfective element has on careful bactenial exammation
usually been conspicuous by its absence Some form of endocrine
imbalance has more recently been postulated as the cause of erosion
One view 13 that an excess of 8! 1 or an
response by the glands of the endocervix results i so coprous a flow
of mucus over the vagmal surface of the cervix that the epithelium
becomes damaged when this happens the endocervical epithelram
grows over the damaged areas Another view 1s that the outgrowth of
endocervical epithelium 15 itself the matter at fault perhaps being the
durect result of abnormal endocrine response At all events the endo
cervical cells normally adapted to the alkaline environment of the
cervical canal have to face the lughly acid reaction of the vagma when

they have grown out on to the vagnal surface of the cervix Intation
inflammation and on occasion secondary 1nfection result leadng to
the production of hostle mucus preventmg normal sperm pene
tration

Underdevelopment of the uterus (uterine hypoplasia) has been re
garded by several writers as an important cause of mfertility, It seems
that the high ncidence of ths finding has usually been deduced from
the results of clinical examumation only for 1t 13 not confirmed when
more exact methods—such as the passing of a sound—are used for
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present 1 the seminal flud This may be due to the non produchon
of spermatozoa 1n the testes or to blockage of the ducts from the
testes

There are many causes of fatlure to ptoduce spermatozoa Mumps
after the age of puberty 55 often accompansed by inflammation of both
testucles this may be so severe as to be followed by comptete atrophy,
or so muld as not ta be bered but damaging to the
getmunal eprthelum just the same The testes may suffer from direct
njury ot they may have been undescended at the time of puberty, even
though later they may have been brought nto the scrotum surgically
Operations for ingumal hernia on both sides may have been followed
by scarnng { dable} g wath the '
blood supply Finally there may be congemtal absence or tunsic
deficiency of the germunal epithehum

Some causes of duct blockage are gonorshoea fuberculosis and
other bactenal mfe causing nfl of the epidsdymus an
testicle and darect mjury

Sometimes the cause of absence of spermatozoa 15 abvious from the
patient s lustory but more often it remawms obscure So 1t 3s with the
less complete degrees of defective sper Vartous forms of
pgenerat il health are known to caust P fy at least—dep
of spermatogenests mfluenza 15 notonous 1 this respect but with
6 weeks to 2 months the sperm count has usually returned ta its previous
fevel It seems possible that sometimes the damage to the germunal
epithelium caused by such an 1ilness 13 so extenspe that recovery 15
mcomplete and that many cases of semunal deficiency w otherwise
normal men maght be so explaned Improvement in the sperm connt
has been seen after appendicectomy, or the removal of badly mnfected
teeth or tonsls but 1t 3s not to be concluded that the spectre of focal
sepsts should be d as a p
smoking has sometimes besn blamed and excessive sexual iptercourse
certawnly can be 2 canse Men who work 1 very hot atmospheres—
stokers bakehousemen or muners in some circumstances~-may have
2 Jow sperm count which 1t 5s thought 15 due to the fact that spermato
penests cannot continue unless the scrofal temperature remans below
that of the rest of the body In the same way st 1s possible that the
practice of weanng a suspensory belt continuously may be harmful to
spermatogenesis Nevertheless 1t must be admtted that we are still
Iargely 1gnorant of the causes of defective spermatogenesis
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appendix—may lead to the formation of adhesions around the tubes
preventing their normal fi 4 l. of the
tubes does not lead to their complete occlusion but may result
thickening of the walls wath impairment of their functional capacity
and with narrowing of the lumen preventing the passage of the ovum
It 13 m tubes such as these that ectopic pregnancies are particularly
likely to occur
Ab

of the end can be a tt | cause of
mfertdity For example the degree of secretory development at the
ume of implantation of the fertihized ovum might be nadequate to
permit ats continved survival and growth This could be due either to
ffi of prog; by the corpus luteum (which
could be discovered by studying the effect on the endometnum of
added progesterone given by 1ny ) or to an mnadeq P
by the endometrium to a normal level of progesterone In the former
Case treatment with progesterone dunng the latter half of each cycle
mught be expected to result in ption and p y Itis probable
that cases of this kind do occur—but only infrequently It has long
been supposed that this sort of defect could account for the occurrence
of early abortion—so earfy sometimes that conception nught have
passed unobserved It has already been stated that Hertig and Rock
m thesr studies of early abnormal ova destined o abort found no
evidence of end 1 d
The foregoing paragraphs have described some of the major causes
of female nfertility A number of ruscellaneous causes deserve con
sideration also though tn this group the drect influence of these factors
13 uncertain 1o a greater or less extent Foremost i this group 1s the
emotional aspect about which somethung has already been said 1n the
section on menstrual disorders In its most glanng form thss factor can
produce false pregnancy (pseudocyesis) 1n which eychc ovanan function
18 lost Varous other menstrual irregulanties may result from the
sfluence of the emotions and fertiity may be impaired thereby Itis
highly probable that the function of the tubes can be adversely affected
by the same factor For a recent contribution to the study of the effect
of the emotional state on fertility the reader may consult Marsh &
Vollmer {70] Attention has often been directed towards the occurrence
of pregnancy 1n women who after trying unsuccessfully for many
years have adopted children m despair- 1t 15 suggested that the tension
of 1nvoluntary childlessness has stself been the cause of afertility and
the rehef of this tension by adoption has enabled the woman to become
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measuring the size of the uterme cavity Many a woman beheved to
have a very small uterus on pelvic exammnation 1s found to admt the
passage of a sound a full three inches or more In the writer s expenence
true utenne hypoplasia 15 usually d with clear evidence of
ovarian dysfunction, such as amenorrhoea or severe ohgomenorrhosa
winch, af coutse, ts another important cause of mfertiity Very rarely
& nuaute uterus may be found i an otherwise perfectly normal woman
~~though scanty pertods are the rule 1 such cases—and 3t becomes
necessary to pastulate absence of uterine response to a normat endo
crine environment as the isolated anomaly

Failure of ovulation may be either imvatiable or internuttent Women
vath primary amenorthoea due to mtrinsic ovarian defect clearly suffer
from srremediable inferthty those whose amenorrhoea 15 due to 12

dequat of gonadotrophins by the prturtary have a theoretical
chance of conception if they can be made to ovulate by treatment The
same applies to those women who have menstrual cycles proved by
temperature records and by endometrial biopsies to be anoyular It
15 not uncommon for women to have anovular cycles interspersed
between ovular ones 1f the anovular cycles are only occasional, no
detectable impament of fertiity may exist but if the orular cycles are
occastonal, then clearly the chances of conception are small The same
apphes to women with nfrequent but nevertheless ovular, cycles
their problem being to ensure the comedence of costus with the ua
predictable occurrence of ovulation Oceasionally ovulation may fail
because the ovam remarins trapped within the follicle corpus luteum
development proceeds normally and 2 secretory endometnium s pro-
duced The ordinary methods for g ovalation will not dis
tingussh this condition which may thesefore remam an undiscovered
cause of unexplained wmfertility

The ovum may faif 1o enter the Fallopian tube for a vanety of
reasons The fimbnial end may be sealed up or pocketed off from the
ovary by adhestons There may be only one patent tube andif avula
tion occurs from the apposite ovary the chances of the ovum entenng
the tube are clearly small

Abnormalities of structure and function of the Faliopran tubes may
prevent the meeting of spermatozoa and ova and the passage of the
fertilized ova into the utenne cavity Complete blockage of the tubes
may tesult from milammation of the fubes (salptogitss) thus condstion

can be due 1o any one of a number of mfections Maldevelopment 15
fack P from a ruptured

another cause of it ge b
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would reduce thexr buffering effect on the fluctuations 1a blood oestro-
gen and so permut a return to pormal menstrual function
A further form of dictary excess which may play a part 1a infertility
has rcoemly been described by Barton & Wiesner [10] who found an
of mod obesity with. ecovical
hosuhty The lattcr failed to respond to measures which often prove
successful 1n the non-obese but did respond when cane sugas (sucrose
—the ordwary culinary sugar) was ehmmated from the dict They have
not been able to explain this surpnistng result

CAUSES OF INVOLUNTARY CHILDLESSNESS AMONG THE FECUND

The cames of nvoluntary childlessness 1n fecund persons are really
abnormalittes of pregnancy and as such have already been described
1 chapter IV They together with the causes of neonatal and nfantile
mortality account for what may be termed reproductive wastage A
most wformative discusston of this subject 15 given 1n the Reports
of the Biological and Medical Commuttee of the Royal Commussion on
Population [87] the conclusions reached being as follows

The scale m England and Wales today of reproductive wastageasa
whole can only be stated as a range 1t probably lies between 15 and
22 per cent of all children concerved The reason for this impreciston
15 the lack of relrable information about the extent of abortion On this
subject we have been able only to state as our own impressions
{a) that between 9 and 16 per cent of pregnanctes end 1n abortion and
(b) that the share of induced abortion 1n the total 15 large though
possibly less than half For the other elements 1n wastage exact statistics
are available of all births 23 per cent are lost through stillbirth
20 per cent through neonatal death and 14 per cent through deaths
between 4 weeks and 1 year—a total for the three of 5 7 per cent

In g the p of a red of wastage 1t 1s clear that
snduced abortton must be considered on a different footing from the
other causes It must be regarded to a large extent as a method of
famly lmutation and one way to reduce 1ts extent would be to encour
age the dissemination of knowledge about birth control This of
course would not 1n atself lead to an increase 1n the number of births
To reduce abortions 1n such a way as to increase the recruttment of the
population 1t would be necessary to make parenthood more attractive

The reduction of the other forms of reproductive wastage depends
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preguant This may be so, but as we have no figures showing the
frequency of this sequence of events 1t 1s not possible to reach any
defintte conclusion and probably wiser to regard it as a comadence
rather than due to cause and effect

Malnutrition and pacticularly dietaty deficiencies, have often beea
cited as wnfertibty factors but few careful studies have supported sucha
view {99] Indeed there cannot be the shightest doubt that some of the
Tughest burth rates i the world are to be found 1n areas such as India,
where nutnitional standards are among the lowest It 1s, of course
possible that the birth rate m these parts would be even tugher of
nutntion were beiter but 1t 1s quite certain that the dechimng burth rates
of Western communitees are niot to be aseribed to maloutrtion and
that, except 1n rare instances infertiity 1n women 15 not the result of
malnutnition Actual starvation of course, 1s a different matter, and
we have well attested evidence from the fast war [5, 94] that m such
extreme circumstances amenorrhoea and consequent stenhty 1s the
rule Such effects however, are only temporary and, with the retura
to normal nutrition, recovery would be expected A great dealof mterest
arase from the discovery that deficiency of vitamn E 1 the diet of rais
leads to testicular damage and consequent sterility 1n males, and to
abortion 1n females There have been many clums that vitamn E 18
of value 1 human male subfertiity and in the preveation of abortion
m women Few of these claims beat even casual exammation and at
present the 15 that this 13 of no i\ either
1z the genests of human mfertihity or its treatment

Tt 18 possible that dietary excess may be more important than moder-
ate 3ifl y 1n causing chldl Itisa chmcal ex
penence to encounter meastrual wrepularities 1 obese women, and
to observe their spontaneous correctton when by proper dretary
control the weight 1s brought down Some women m this group,
P ly pl g of chld) then become pregnant withaut
further attention The exact manner i which loss of excess fat achieves
ths result 1s uncertain but a plansible explanation 1s as followsL "I'he

oestrogens are fat sofubfe sub: and 1t1s e to
suppose that there 1s a tendency for them to fate 3n the adipose
tissue when the latter 1s 50 much gen mught be d

from the circufating blood as to reduce the cyclic fluctuations which

are fandamental fo the normal menstrual thythm In this way the

praper priuttary ovaman relotionship s dssturbed and ohgomenorrhoea

or amenorshoea follows A decrease an the extent of the fat depots
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and g ) and so on—it ss doubt
ful whether any of these 15 successful except rarely Often the mature
of the testicular damage as revealed by bropsy 1s such that recovery
1s hardly probable or being confined to some tubules but sparing
others 1s clearly not due to deft 1 but to def
response for which no remedy 1s likely to be found In aspermia due
to blockage of the ducts the operation m which the vas deferens 1s
Joined to the epididymis so as to short-circuit the site of blockage
y) 1 performed The nature of the
damage however may be such as to make this impracticable and the
difficulties of preventing the opentng into the vas deferens at 1ts junction
with the eprdidymus from becomung closed by scar tissue are very con
siderable Consequently except at the hands of a few experts this
operation does not often succeed In our present state of relative help-
lessness to mmprove the semen of the subfertile male the most that
can be done 1s p the timely of unde ded testicle
the exercise of care 1n the surgrcal treatment of inguinal hermia so as
to avoid the nsk of damaging the testicular blood supply the avoidance
of venereal disease or its prompt and complete treatment and the
avoidance of mumps after the age of puberty But since we are largely
1gnorant of the cause of most male nfertility even 1n the promulgation
of preventive measures we are seriously hampered
Defective costal practice and 1gnorance of the fertile phase are usually
amenable to treatment though some cases of impotence are very re
fractory Forthese artifictal insemtmation (which will be discussed later)
may be a practical remedy
Treatment of eervical hostility 1s often quite successful If the output
of mucus 15 insufficient an mcrease usually follows the admmistration
of small doses of cestrogen (not 1 such quanttties as will 1nhibit
ovalation of course) during the first half of the cycle Sulphonamides
and antibiotic drugs are often used to overcome a supposed nfective
agent 1n the genests of cervical hostility their effectiveness 1s doubtful
Treatment of erosions of the cervix by electro-cautery 1s often effective
but may have to be repeated several times before complete healing 1s
achieved Where hostility 1s present even though the mucus durmng the
ovular phase appears to be quite normal {and the spermatozoa appear
to survive ad: ly on semunal ) 1t 15 possible that
true mcompaubxhty exists for which little can be done A tral of the
regime ad d by Barton & Wresner [70] would be
worth while Where 1n spite of all efforts a satisfactory post-cortal test
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on progress m a number of different fields both medical and soctal
and on the fuller application of knowledge we already possess Some
saving of spontancaus abortrons could be achieved if hosprtal factlitres
were more extensive and if expectant mothers could be rehieved of
some of their household duties and enabled to sest dunng the early
months of pregnancy” but the man need 15 for more knowledge and
the emphasis should be on medical research The reduction of shil
buths to a mummum requites better abstetrics and better fed and
healthuer mothers These are also important requrements for reducmg
the number of neonatal deaths but i this case better spacing of burths
greater faciliies for the care of premature babies and the further
education of mothers 1 the dangers of ifection are ajso requued
Deaths at ages between 1 mouth and 1 year would be very much lower
1f each baby was properly fed and protected from infection by a mother
who was equipped with the good health the home facilities the kaow
fedge and the skilled counsel necessary for ths task

The potential saving of cluldren through progress along these hines
can be roughly estimated at least for the losses for which we have
statistics se  stillburths and infant deaths which account for about
5% per cent of the children born at present Ths loss could probably be
teduced to 4 per cent the p } saving beng app 1y equally
distnbuted between stiflbirths neonatal deaths and death between
1 month and 1 year The saving that could be made by reducing
spontaneous abortions cannot be precisely estunated but i the present
state of knowledge would probably be smalt

Thus if we neglect the possible reaction of savipg these children on
the number quently born the add to the rate of
of the population that could resuft 1n the present state of knowledge
from the reduction of reproductive wastage (apart from mnduced
abortion) may be estimated at about 13 per cent

TREATMENT OF INFERTILITY
We come now to survey the prospects of mereasing the chances of
P 1n a couple comp of afertshty No attempt will be
made to describe details of the varous treatments that can be used
and on the whole, 2 somewhat pessimustic view will be taken

Defective spermatogenests common thongh 3t be carnes with it a
paor prog for although forms of have been
tried—dietary restriction or increase vitaoun supplementation thyrord
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ARTIFICIAL INSEMINATION

Artificsal 1nsernation can be performed exther with the husband s
semen obtamed by masturbation (ATH) or with semen donated by
another highly fertde male the donor (ATD) The moral 1ssues
sassed by ATH centre solely on the propriety of ob

P
by and 1f g ralccfcmhty as
preferable to mfertiity artificial msemnation provided it mught

b1 d to p fertility should logically not be

Y P
prohibited stmply on the grounds of its entalmg masturbation At a
conference on artificial msemiation recently convened by the Arch
bishop of Canterbury the conclusion was reached that moral objections
to ATH 1n properly chosen cases were not valid The usetulness of
ATH 1s quite another matter and 1t can be stated categoncally that
where adequate coitus can occur and the spermatozoa can penetrate
and survive in the cervical mucus the prospects of pregnancy are
greater from normal ntercourse than from ATH 1if only because of
the difficulty of tumung the latter properly m relation to ovuiation
The mndications for AIH are P g
(but not preventing ejaculation on masturbatron) pentde or vagmal
defects p g the sper from bemng ejaculated 1n the vicamity
of the cervix and defects in cervical structure or function preventing
the ingress and survival of spermatozoa within the cervical canal It
has no value whatever 1n the treatment of infertility due to semunal
defictencies

ATD 1s1ntended to overcome mfertility due to irremediable defects
in the male such as asperrma or extreme oligosperyma Its use raises
sertious moral and legal wssues It 1s of course condemned by all
religions as defeating one of the primary objects of marrage namely
the unton (achueved i fertilization) of the flesh—we should perhaps
call 1t protem—of the iwo partners To many conception through
the agency of another man 1s scarcely less odious than straightforward
adultery and from the legal aspect the question of whether AID 15
adulterous 15 an mmportant one Tius issue 1s made more difficult by
the fact that 1n Great Brtain asinthe US A ermment legal opimons
hold that the process 15 1 fact adolterous though 1t 15 hard to sce
how the commonly accepted definition of adultery 1s to be apphed to
artficial nsemunation Adultery imphes sexual intercourse though 1t
does not require msemination or even introntission whereas in artuficial
Insemination no mtercourse 1s volved though msemunation (not a
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cannot be obtained artificial may
the difficulty

The prospects of mducing ovulation when this function 15 1 abey
ance, are not very good They are better 1 younger than 1n older
women and better when menstruation 1s occurning than when there 1
amenorrhoea When the output of FSH 1n the urine 15 excessive
mtrinsic ovanan fallure can be diagnosed and all reasonable hope
abandoned Three forms of treatment have been employed the admin
sstration of courses of oestrogen and progesterone (ot a denvative}
with the object of stimulating the piturtary to secrete gonadotrophins
1n the manner necessary to determne ovulation, the admunstratton of
gonadotrophms—usually equine serum gonadotropfun and chorionic
gonadotroptun sequentially and the irradmation with X rays of the
pituttary ovanies or both The writer has seen successful results from
all three forms of ti The possibility of the sp e
sumption of ovulatton must not of course be forgotten

It1s not known how rmportant an infertility factor tubal spasm maybe
the routine use of antispasmodics before costus during the fertile phase
m patients showing spasm has been advised by some workers but the
wiiter has not observed any successful results The surgreal treatment of
tubal occlusion has 1ts advocates but 1s strictly limited 1n 1ts apphicatron

It has often been clatmed that tubal patency tests (mnsuffiatron and
salpingography) are a useful form of treatment of infertihty as well
as being valuable 1n diagnosis It 1s argued that many pregnanctes occur
within a month or two of one or other of these procedures being
performed and that sometmes the long period dunmng which pre
vious ful pts at had been made renders the
chance of the conception having been mdependent of the procedure
very small The wrter does not believe that any convincing figures on
this pont have yet been published and the nature of the problem
1s such that they would be difficult to obtain Another argument 18
that after repeated insufflation or salpmgography previously blocked
tubes may be rendered patent This may mdeed be true and certanly
repetition of the fests 1s essential before a defimte conclusion on the
tubal status can be reached but the possibiity of spasm accounting
for apparent blockage 1s difficult to exclude so that once agamn the
therapentc value of the procedures remains m doubt

The possibulities of treatug fature of implantation of the fertihzed
ovum with progesterone have already been mentioned but we have
also seen that this 15 probably only a rare cause of infertility
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ARTIFICIAL INSEMINATION

Artifictal insemmation can be performed either with the husband s
semen obtamed by masturbation (ATH ) or with semen donated by
another Ihighly fertile male the donor (AID) The moral 1ssues
rassed by ATH centre solely on the propriety of obtaming specimens
by masturbation and if theological considerations rate fertility as
prefcmblc to mrcmhty artificial nsemupation  provided it might

be d to p fertihity should logically not be
prohxbned szmply on the grounds of 1ts entaling masturbaucn Ata

on artifictal recently d by the Arch
bishop of Canterbury the conclusion was reached that moral objections
to ATH m properly chosen cases were not valid The usefulness of
ATH 1s quite another matter and 1t can be stated categorically that
where adequate cortus can occur and the spermatozoa can penetrate
and survive 1 the cervical mucus the prospects of pregnancy are
greater from normal mtercourse than from ATH if only because of
the difficulty of timing the latter properly 1n relation to ovulation
The sdications for ATH are wmp
(but not preventing ejaculation on masturhatmn) pemlc or vagnal
defects p g the sper from being ejaculated 1n the vicmty
of the cervix and defects 1n cervical structure or function preventing
the mgress and survival of spermatozoa within the cervical canal It
has no value whatever 1n the treatment of infertitty due to semunal
deficiencres

ATD 1s mtended to overcome infertility due to irremediable defects
1n the male such as aspermia or extreme oligospermua Its use raises
serious moral and legal 1ssues It 15 of course condemned by all
religions as defeating one of the primary objects of marriage namely
the unton (achieved 1n ferf ) of the flesh should perhaps
call 1t protemn—of the two partners To many conception through
the agency of another man 1s scarcely less odious than straightforward
adultery and from the legal aspect the question of whether ATD 15
adulterous 1s an important one This 1ssue 15 made more difficult by
the fact that i Great Brtain asnthe USA emment legal opimons
hold that the process 1s 1n fact adulterous though it 1s hard to see
how the commonly accepted definion of adultery 1s to be appled to
artificial msemmation  Adultery amplies sexual intercourse though 1t
does not Tequire nsemunation of even mtromission whereas 1n artificial

Insenunation no stercourse 15 1volved though insepunation (not a
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prerequisite of adultery as ordinanly understood) 15 However until
legistation 15 ntroduced—and 1t 15 perhaps mote likely to condemn
than to condone the practice—participation 18 ATD carries with 1t
the nsk of nvolvement sn what the courts mught decide as being
adultery Cleatly no form of wrtten consent could be regarded as
valid or (1n the case of the doctor carrymng out the procedure) excul
patory should that be the case A further difficulty arses over the
questson of the legittmacy of a child born as 2 result of AID Here
there appears to be no doubt whatever that such a child would be
dlegttimate  and that to register ats birth as legitimate would fay the
mformant open {0 a charge of perjury for which on conviction he
could be sent to prison On the other side of the account there are
marnages m which the desire for children 1s so great that, on the
discovery of the husband s stenlity ATD would be willmgly under
gone despite its drawbacks rathet than permanent chudlessness be
faced For some of these couples adoption offers no satisfactory
alternative and with the object of overcomng the real distress that
the present system occasions moves have been made to mtraduce
lemslanon to permut ATD wighout s present legal drawbacks and
uncertainty This has been done in certam Scandinavian countries

A brief account of the techmque of artificial may not
be out of place It may be exther intracervical 1n which case no attempt
15 made {0 introduce semmnal flud mto the uterine cavity or mtrauternine
when the semen 1§ 1njected mnto the uterme cavity siself The second
method overcomes the cervical barner altogether and so theoretically
1s likely to be more successful but 1t has certan serious drawbacks
In the first place sermnal fnd irnitates the uterus usually throwing
the latter into painful spastic contractions consequently a very small
quantity only (e g 025 ml) of senunal flurd can be mjected In the
second place the danger of mfection 1s quite senons—and mght lead
to stenility of the wife also by leaving her wth blocked tubes Insentmna
tion 15 performed during what 1s expected to be the ovufar phase and
has ta be carrred ont with the semen 1n as fresh a condition as possible
—though up to three hours between ejaculation and msermnation may
not be excessive The cervix 1s exposed with a speculum the flurd 15
drawn up 1nto a stitable synnge the nozzle 1s mnserted mto the cervical
canal and the semmnal flud gently myected If intracervical insenunation
1s performed the entire ejaculate can be mjected though of covrse
most of 1t wll flow back into the vagma If intrautenne msenination
1s performed the nozzle of the syrg(;xgc has 1o be passed through the
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mternal os (which may be dificult without first passig a sound) and
only a small quantity of fluid can be njected The speculum 1s then
withdrawn and the woman les for some mmutes with her legs close
together and perhaps with her pelvis raised so as to keep the cervix
n contact with the refluxed semunal flud Many repetitions are usually
necessary before conception occurs

A method of overcomung male mmpotence as a cause of nfertiity
without recourse to the kind of artificial insermination described above,
1 self’ inserrunation by the wife To perform thus, the husband produces
semnal flud by masturbation and collects 1t 1nto a clean glass jar
This flud 15 then taken up 1n a spectal glass syringe (rather like the old
fashtoned ear syninge) which the wife imserts nto the vagima The
plunger 1s pushed home and semtnal flurd thus arnves at the place at
which normal coitus and ejacul: would have dep d it Some
trmes this form of treatment cures not only the infertility but the 1m
potence as well since the latter 15 usually aggravated by the husband s
feelings of madequacy engendered by his inability to make his wife
conceive
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X1V
THE CONTROL OF FERTILITY

FAMILY LIMITATION IN GREAT BRITAIN

THAN]\S to the unique investigation carried out by the Councit
of the Royal College of Obstetrictans and Gynaecologists [80]
we now have a remarkable collection of data on the extent of
birth control in Great Britam and 1ts influence on human fertility during
the first half of the present century Nothing hike this has ever been
available before and we can now consider many aspects of this problem
from the standpoint of statistical probabihity mnstead of surmise

The proportion of women using birth control at some time during
married hfe has increased considerably since the turn of the century
Of those women marrred before 1910 only 15 per cent admtted the
use of contraception the figure rose to 66 per cent for those married
between 1935 and 1939 Similarly the proportion of women using
birth control from the start of marriage has mcreased from 4 per cent
for those married before 1910 to 35 per cent for those marrzed between
1940 and 1942

The mvestigation obtamed figures on the use of two mam methods
of birth control—those employing various contraceptive apphances
and those not employing appliances The latter in fact consisted almost
exclusively of cottus mnterruptus {the husband withdrawing from the
vagina before ejaculation) There has been a steady growth 1n the use
of applance metheds rising from 2 per cent of all women marsed
before 1910 (or 16 per cent of those 1n this group using contraception}
to 37 per cent of those married between 1935 and 1939 (or 56 per cent
of those 1 this group using contraception) The use of non applance
methods reached a peak m the group of women married between 1920
and 1929 but has since fallen off Consideration of the data from other
pots of view such as the length of time during which contraceptives
have been used by the various groups of women again shows clearly
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the increasing prevalence of birth control methods using apphances
of vanous sorts
When the socal class of the woman 1s taken into account certain
differences 1n contraceptive practice are seen For marnages before
1920 and after 1935 there 15 markedly more control n the richer social
classes but for marriages between 1920 and 1935 there 1s hittle difference
between the classes It 1s thought that this difference 1n behaviour may
reflect the relative social insecunty of the manual and unskilled workers
1n the period between the wars Except for the group marned between
1920 and 1929 the tendency 1s for the wealthier to adopt birth control
earlter 1n marned Life for the anomalous group the behaviour of the
nichest and poorest was similar Regardiess of the date of marriage, the
proportion of women using appl methods of P T1ses
steadily with mcome As regards the chotce of apphance methods the
only difference between socal classes 15 the considerably less common
use of contraceptive vaginal tablets by the wealthier
The assessment of the effectiveness of birth control 1s difficult for a
vatiety of reasons one of the most important of which 1s that on the
whole the less fecund women esther use no birth control (because they
are trying to have children) or make Jess use of 1t than those of higher
fccundlty A measure of the eﬂ‘ecuveness of birth control can be
d by 1 the expected average bers of hive births
when no control 3s used and comparing them with the actual numbers
of burths When this 1s done 1t appears that for the group of women
marned before 1910 birth control has reduced the average size of the
family by 05 chuldren this reduction increases steadily through the
later groups until for the 1935-9 group the greater prevalence of birth
control has been responsible for reducing the average size of the fanuly
by 27 children
An unequivocal answer can be given to the mportant question
Does the practice of birth control affect the power to produce?
Calculation of the pregnancy rates per 100 years exposure to the chance
of conception gave these as 10 8 and 5 during the first 5 second 5
and third 5 years of marmage when birth control was m use Corre
sponding rates for women who had used birth control at some time but
not in the permds under ccnsxdemtlon were 129 50 and 24 (thus
for the of the control) The rates for
!he penods when control was with the object of b g
pregnant—were 142 114 and 52 Itisclear thercfore that during these
pertods 1n which contraception was given up, the fertility of these
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wormen was actually hugher than would ordinanly be expected Though
we can hardly suppose that the practice of contraception for a time
mncreases fertihty once 1t 15 abandoned there can be no doubt that
approved birth control methods leave fertility patred when they
are given up

It seems that an increasing number of women have planned the size
of their families at the time of marriage but even 1 the group marred
between 1940 and 1946 only about 50 per cent of all women claimed
to have done this Of those who planned the size of their famulies at
marnage 75 per cent adopted birth control, as compared with 55 per
cent of those who made no plans The average size of the famuly planned
at marniage ranged from 2 38 cluldren 1n 1910-19 to 2 08 cluldren in
1935-39 These values showed no vanation with social class an m
portant fact confirming the view that the higher birth rates among the
poor are not the result of a greater desire for chuldren In spite of the
use of birth control unwanted children were born to a proportion of
women rangmng between 15 and 18 per cent in the different marmage
groups Not more than § per cent of first born children have been
unwanted by these women but for second third fourth and higher
orders the unwanted proportion has been much higher—60-80 per
cent There was no evidence that the size of the family was better
arranged by those who used appl hods of than
by those who used other methods

Of all the women who had reached the menopause 45 per cent stated
that they would have preferred more 9 per cent less and 43 per cent
the same number of children as that to which they actually gave birth

The principal reasons given for using burth control were first, that
more children could not be afforded second to space pregnancies
third preservation of health and fourth that parental feelings were
satisfied with the children already born Financial difficulties were
advanced as a reason with about equal frequency by women with fesy
and with many children The reasons given by those who did not use
appliance methods for their use of non apphance methods were manly
dislike of exper and lack of knowledge Religl )
cost and difficulty of ob. pp were rarely mentioned

The principal reasons given by women who had never used contra
ception for their non use were first that 2 famuly was wanted and
that 1t did not matter how large 1t became or how quickly 1t grew and
second that a fanwly was wanted but did not come About 10 per cent
of women gave 1gnorance and ndifference as their reasons Religrous
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objections were given by 8 per cent aesthetic objections by 3 per cent
and 4 per cent believed birth control to be harmful to health Women
1n the hughest 1ncame groups gave mnability to obtan 2 famly of the
desired size as the reason more frequently than those i the lower thus
presenting evidence for the lesser fertility of those classes

METHODS OF BIRTH CONTROL
We are entitled to dismuss sexual as bemg an unp 1
burth control method We are thesefore left with the two main groups
10 which repeated reference has already been made non apphance and
appliance methods
Cortus mterruptus 1s without doubt the most widely practised method
of birth control throughout the world It goes by such other nam-s as
withdrawal or bemg careful In using it ntercourse proceeds nor
mally unti} just before the male thiuks he 1s going to ejaculate when he
withdraws the penis from the vagina and cjaculates outside 1t This
technique has been cnticized on three grounds first 1t 1s contrary to
some rehgrous ethics second 1t 15 meffective and third 3t 1s mentally
and physically harmful It would be out of place to consider the first
of these any further here On the second much speculation unbacked
by facts has led to 1ts condemnation The report of the Royal College
of Obstetnicians and Gynaecologists has this to say The fact which
will surpnise many people was the absence of difference between the
number of births to those who used appliance methods and to those
who relted on non appltance methods (which as has already been
ponted out imphed almost exclusively coitus interruptus) In no
marriage group whether reproduction was complete or not could any
significant differences be found between the two types This also held
true when we examuned each soual class separately On the third
score however there can be no doubts at all For the male partner, the
necessity fo exert a continuous control over a process which ought to
entail a certain degree of abandon can be most disturbing and 1s very
likely to anterfere with the proper enjoyment of the sexual act Whether
1t can produce p g and q disease 1s un
certan though 1n some males 1t has been the cause of psychogenic
impotence For the woman the evil effects are more sertous first, she
has the constant fear that the male may fail to exert the necessary
control or that even m spite of hs domng so pregnancy may ensuc
secondly she usuatly farls to achieve orgasm before the male withdraws
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and she may therefore be left with engorged pelvic viscera and ua
reheved sexual tension The common results of these are anxety
neurosts and menstrual disorders It 1s true that orgasm can be brought
about by digital stimulation of the clitoris after the male has with
drawn thereby overcomung the dangers of unrelieved sexual fension
and pelvic congestion, but the fear of conception remains and cannot
be lightly dismissed These grounds alone are amply sufficient to con
demn the method and we have no need to appeal to its meffectiveness
or immorality

Coitus reservatus deserves a brief mention only It consists in the
male prolonging cortus by avoiding orgasm but allowing female
orgasm to occur Very few men are capable of domg this and the
satisfaction they are likely to obtamn 15 dubious It 1s possible that
positive harm—through unrelieved prostatic congestion—may result
from the practice wiich can therefore only be rejected

According to popular folklore lactation 1s a pertod ducing which
conception cannot occur It has already been pointed out that this
belief 15 entirely unfounded Ovulation can take pface dunng lactation
and may precede the first menstrual peniod following chidburth If
coitus cotncides with such ovulation pregnancy 1s just as likely to result
as with ovulation at any other tume

The safe period 1s the only other non apphance method requiting
constderation It 1s important 1n so far as 1t 13 approved by the Roman
Catholic Church Although some type of safe pertiod has been advo
cated for nearly two thousand years as a possible means of family
limutation 1t s really only since the studies of Ogmo [77] and Knaus [56]
that serious nterest 1n the subject has arisen It follows from what
has already been said of the survival of the ovum and spermatozoa,
that conception 1s likely to result from coitus only over a very limted
period—perhaps 24-48 hours—durmng each menstrual cycle If wter
course 15 avoided during this period conception should be pretented
This then 1s the principle of the method but as the Famuly Planning
Association booklet [29] on the subject begins There 15 1n fact no
such thing as an absolute safe period and 1t cannot be recommended
as a method of P To calculate the safe period , the
booklet advises the woman to keep a menstrual calendar for six
months and from 1t to find the lengths of the longest and shortest
cycles she deducts 19 from the number of days of the shortest cycle
and 12 days from the longest cycle The two figures obtained by these
subtractions will give the days of the cycle on and between which it
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would be dangerous to have sntercourse without protection The
remaining days of the cycle are the safe days

The objections to the use of the safe period should now be obvious
In the first place 1t requires more mntelligence and application than most
of the women in greatest need of contraceptive help can muster
Secondly 1t requrres full co op from the husband—and all too
often this will not be forthcoming Thurdly 1t becomes less practicable
as the menstrual cycle becomes Jess regular for example 1f the eycle
varies between 27 and 30 days (which 1s a farly high degree of regu
lanty) ntercourse would be forbidden between the 8th and 18th days
iclusive that 1s 11 days per cycle but 1f the cycle varied between
21 and 36 days the forbidden pertod would extend from the 3rd to
the 22nd day—20 days 1n ail per cycle In the last example imntercourse
might not be allowed at all 1 some cycles for such unfortunate
couples the safe period method would sumply be an elaborate form
of abstinence A further objection 1s that failure may result if ovulation
occurs—as Ily 1t may some al i pected day
of the cycle The Family Planning Association booklet states There
15 one further difficulty to be considered—and that 1s although only
one egg 1s released each month 1t seems possible that on rare occasions
a second egg may be produced following upon the of sexual
emotion particularly if sexual relations have not been practised for
some time Such a disturbance therefore mught explan the unusual
occurrence of pregnancy on a non fertile day following upon the return
of the husband after say some months of absence The doubtfulness
of this supposition has already received comment but it cannot alto
gether be dismissed Sometimes the keeping of basal temperature
records 1s advised as an adjunct to the use of the fertile phase provided
1ntercourse 1s avorded from the start of a penod untd a few days after
the ovular rise of temg has d the nisk of p 15
neghgible On the other hand 1t follows that abstmence must be
practised for all but ten to twelve days per cycle

Apart from the general objections given above cert2in special circum
stances exist 1n which the use of the safe perrod becomes entirely
worthless These according to Latz [59] are as follows first after par
tuntion or abortron until the regulanty of the cycle has become
¢ established (usually 3 to 6 months) second after serious 1llness or
physical mjury third after severe emotional upsets fourth after any
drastc alteration 1 the ordmary routine of hfe such as prolonged
travel 1n a strange climate or unaccustomed strenuous exercise
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CONTRACEPTIVE APPLIANCES

Many contraceptive appliances have besn devised and they can be
grouped in vanous ways The most practical classification 1s mto those
which can be recommended those which cannot be recommended and
those which must be condemned ontnight There 15 not the shghtest
doubs that the ideal method of birth control has yet to be devited
the large number of methods stilf used 1s evidence of this The method
shauld be cheap to produce and to distribute, stable s extremes of
chimate easy to use safe and effective The sdeal would be a2 tasteless
harmless tablet which, when swaljowed, would provde 3 penod of
mnfertihty of known duration Such a substance 1s not yet haown, but
already vanous possibilities exist Thus Sanyal [84-89) mn Yadia has
clammed that the od obtawned from green peas contans 2 substance
which when mjected 1o rats produces temporary sterility He bas
further shown that this 15 because 1t has an aah testasterone effect
the male and an ant progesterone effect mn the female He has tned
thus substance m a small pumber of women with rather promising
results  Amother substance phosphorylated hespendm  has been
clamed by Sseve {917 to be an effective contraceptive when taken
continuously by moutk by both husband and wafe This effect, 1t 15
believed 55 brought abaut by the tnhibitson af the hysturondase pro-
duced by spermatozoa so preventng their ferfilizing the ovum. Steve
seports hus expersence n 300 couples who had previously had ont of
more childten and who used the method for varymg perods of time
up to 30 months No toxic effects were encountered and there were
anly two failures bath 1 couples who admutted they had faded to
take the drug properly Appateatly full ferubty 13 zestosed wthin 2
few days of stopping freatment

Much remains to be done but expenmental work of thus kind (even
though the acceptability of these two studies 1s apen to doubt) prints
the way to the discovery of the sdeal contraceptive

We wilt der now the apph hods which can be recom
mended
The vagwal dupheagm, commonly called o Dutch cap s the most
factory form of P and when used 1n copjunction ith
4 suitable spermacide 35 very rehable Vanous fypes of duaphragm are
fable and of thewr tung features 1s 34
here Briefly the diaphragm consists of a thin but strong eircular dome
shaped rubber membrane supported on a flewble nng which 1s usually
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of rubber-covered metal It 1s placed 1n the vagina so that its upper
part hies 1n the postertor fornix and its lower part just above and behind
the symphysis pubss It then completely covers the cervix To be effec-
tive the disphragm must be fitted by a doctor who uses a senies of

diaphragm

bladder bu.lg1 ny
:ml'trw‘g wall o%
vagina forminy
acystocde ¢,

©

(a) A properly fitted diaphragm in place 1ts front end hooked behind the
symphyss pubus’ (b) The position of the diaphragm during smtercourse it com
Pletely covers the cervix (<) The presence of a cystocele makes the use of a
diaphragm wnpossible (d) A cervical c2p can be bsed in the presence of a
cystocele

graduated rubber-covered fleuble rings for assessing the correct size
A properly fitted dsaphragm causes no discomfort to the woman and
its presence cannot be felt either by her or by her husband during
intercourse If the diaphragm 15 too small 1t 1s liable to be pushed into

the postenor fornix duning coitus thereby leaving the cervix exposed
RS—M 169
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1t 1s toa targe 1t wall not stay i place behund the symphysis publs
and so will be pushed on to the postenior wall of the vagmna, agam
feaving the cervix exposed Certasn gynaccological conditions such as
prolapse of the uterus or cystocele (n which the front walt of the
vagma s siretched and Inx) may make the proper fittng of a duaphragm
unpossible and it cannot then be used Stmularly, 1t 15 not practical

~ {
% )
ey ¥
© @

The diaphsagm 13 100 small 10 (a) and 100 targe 1a £y Duriag wntercourse
11 13 $ikely to be dispaced as tn (b} and (d} teaving the corvix exposed

newly marmed women who were previously virgo niacta  because
fitting 15 smpossible watil the introstus has become stretched through
ntercourse for a few months, while immediately after chiidbth
until the stretched nssves bave returned to normal fitting 15 agan
wmpossible

Before msertson the nim of the duphragm 15 coated with a suitable
spermuaidal jelly or cream and an addrironal quantity ts placed i the
centre of the upper surface which ;vdl come into contact with the cervix
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It may be nserted at any trme within two hours before tercourse
and should be removed six to eight hours after 1tercourse A plan
warm water douche may follow 1ts withdrawal but 1s not necessary
With proper care of the diaphragm after use—it should be washed
with soap and water thoroughly dned and dusted with talcum powder
—t should remain i good condition for at least a year

The factory use of the diaphragm requires care and mtelligence
‘Where these are not provided or where aesth are raised
alternative methods Tmust be advised These are also required 1a the
conditions, mentioned above which make the fitting of a diaphragm
1mpossible

The condom or male sheath 1s the most extensively used of all
contraceptive apphiances In the Royal College survey [80] the 1ncidence
of the use of condoms among those who used apphance methods was
40-43 per cent m different S-year periods of mamage By comparison
draphragms alone and mn t with Is were used by
only 18-23 per cent of the women

Condoms are of two mam vanieties  washable which can be used
repeatedly and non washable which are discarded after use The
former are stouter and more reliable than the latter but mterfere more
with the enjoyment of coitus Inferior brands of condom may fail asa
result of the presence of pin hole defects 1o the rubber or through
breaking dunng cortus The use of any greasy Iubncant 15 highly
deleterious to the rubber and most unsafe ouly approved non greasy
lubricants of which many varieties may be purchased should be used
By supplementing the barrier actton of the condom with 3 chemucal
spermicide a very high degree of efficiency 15 attained

The use of 2 condom entrusts contraception to the male this may
clearly be a serious drawback in some of the social classes where

15 most d Tts appl to the pems 15 usually

delayed until erection has occurted and therefore 1nterrupts the smooth
sequence of the sexual act at a cructal porat In susceptible ndividuals
this may introduce sertous difficulties and 1t may be the cause of
mmpotence It1s however possible to apply the condom before sex play
begins and before the perus has become erect apart from the fact
that adjustment of the condom may become mecessary once erection
has occurred this manoemsre may enable 1atercourse to proceed with
out 1nterruption

Use of the condom 15 most justifiable when one partner 15 suffering
from or has recently suffered from venereal disease since constderable
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protection 15 afforded by it Still better protection, st scarcely need be
said, results from plete ab: 1n such Condoms
are frequently used by newly marned couples but i the authors
opaton this 15 1lf advised For reasons mentioned above, and becanse
of the tight introitus may prove factory from the
start, and psychological damage may result Complete impotence may
develop and this may be difieult to overcome

The medicated tampon though Jess reliable than the two preceding
methods stit has a good deal to recommend 1t Cheapress com
parative sumphcity m use and the fact that mdvidual fitting 13 ot
required are its chief wirtues The sdea apparently onginated i the
East where crude tampons of sea sponge cotton or rice paper saturated
with vinegar were placed fugh 1n the vagmna The development of this
practice has led to the use of the sponge rubber tampon with an
attached thread whereby it may be withdrawn after stescourse Before
ansertion the tampon 1s impregnated with a suitable chemucal spermctde
or foaming powder (which forms a mechamcal rather than chenycal
barrier) 1t 15 then pushed high mto the vagina 5o as to cover the cervix
After use the tampon 1s withdrawn, washed and dried st can then be
used repeatedly Thss method 1s smiable for use by newly marned
people

We now come to those methods which cannot be secommended
though are not necessarsly harmful

The cervical cap made of rubber metal or celiuloid fits over the
cervix and 15 held an place by suction thereby formng a mechancal
barnier 1n the same way as a duaphragm Like the latter it has to be
drvidually fitted X the cervix ts of unsutable shape or if 3t 15 badly
lacerated or deformed the satisfactory fitting of a cap becomes m
possible Moreover unless the cervix can descend {in the squatting
poution) 50 as to be within reach of the woman s fingers she will be
unable to apply it or to remove 1t Clearly the daphragm s easier to
use Sometmes especially 1f pot well fitted the cap may fall off the
cervix without the woman bewng aware of such a happenng By placing
some spermicidal jelly within the concavity of the cap before applymg
1t to the cervix som¢ protection agamst such an acedent 1s afforded
The only conditton xa which the use of a cap may be advisable 1s where
the presence of a cystocele precludes the use of a d phrag)

Chemical spermicides exist 1 large numbers attesting the fact that
ke contraceptives 1 general the deat chemical agent has not yet been
discovered To be effective when used alone a large sumber of require




THE CONTROL OF FERTILITY

ments pust be fulfilled and 1t 1s safe to say that no single preparation
at present on the market reaches a fully acceptable standard The
more 1mportant properties which an effictent spermcide should possess
are first rapid spermucidal effect 1a the dilution attamed within the
vagina and m the presence of the vaginal secretions second 1t should
be non towc non tmtating and non-cumulative third st should pre
ferably be non absorbable but if 1t 15 mot 1t should produce no
deletertous systemuc action fourth no chemucal change should take
place while 1n use such as mught lead to the production of a noxious
substance fifth 1t should be a stable preparation, unaflected by
chmatic of temy or sixth 1t should be water
soluble and have a low surface tension so as to spread rapidly over the
surface of the cervix and vagina seventh 1ts adhesiveness and cohesive
ness should be high so that 1t may adhere well to both normal and
abnormal mucous surfaces eighth if the active agent 1s insoluble 1n the
vehicle its distribution and suspenston should be and should remain
uniform, minth the viscosity of the preparatton should be and should
remam uniform tenth 1t should not be displaced easly dunng use
eleventh 1t should be non stuning and preferably colourless and
odourless twelfth the acidity of the preparation should correspond
with that of the healthy vagina (about pH 4 5) thurteenth the properties
of the vehicle and the active principles should remam unaffected by
the vagmal secretions and the semunal flid and fourteenth 1t should
not alter the normal bactertal population of the vagina It 1s hardly
surpnising therefore that the 1deal spermicide remains to be found
Jellies creams and suppositories are the most widely used forms
of chemical contraceptives The former may be apphed by means of
collapsible tubes attached to nozzles mnserted high nto the vagina or
by spectal syninges supphed with some of the preparations The most
factory results arc ob d by appl them on a properly fitted
diaphragm Suppositones are inserted with the finger They are made
of cocon butter or gelatin and melt at the temperature of the vagma
Objections to the use of cocoa butter suppositories are their greasiness
leading to over lubrication of the vagina their water msolubtlity and
to some people their odour The gelatine suppositories take a vartable
length of time to melt within the vagina and thewr degree of dispersal
remans uncertan No supp 1es can witk d chimatic
at all well Other chemical preparations mclude foammng tablets which
are mtended to produce a mechanical barmer as well as to be spermt
cidal and powders insufflated mto the vagina by means of suitable
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blowers These methods are uncertam m therr use and of doubtless
efficacy

One of the major drawbacks of chemical methods 1n general 1s thetr
liability to be injurious to the user some preparations of course, suffer
less 1n this respect than others but 1t 1s doubtful whether any substance
could be devised to which some women or other did not prove to be
sensitive Fortunately 1t 15 seldom that all preparattons prove 1njurious
and cases are known where vaginal inflammation caused by one
chemucal contraceptive has cleared up raprdly when another has been
substituted

An approved chemical contraceptive nserted by means of a
measured dose applicator 1s 1 the author s view, the most switable
device for the use of newly marned couples before a draphragm can
be fitted Its protection 1s not of course absolute but the risks of
falure when used for a few months only, are small and the conse
quences of failure should seldom be serious

Douching directly after intercourse 1s a method commonly advised
and frequently used Various substances, some of them dangerously
untating to the vaginal epithelmm are generally dissolved in the
douching flmd and a number of different mechanical appliances—
syringes whirling sprays douche cans and so on—are employed to
delver the flurd under pressure Douchmg 15 apt to be meffective
because as p ly explained sper may ascend the cervical
canal within a very short time of ejaculation and so escape the action
of the douche It may be positively harmful for a variety of reasons
mcluding antation from the dissolved substances interference with the
normal bacterial population of the vagina so predisposing to 1nvasion
by abnormal bacterial which set up vagmal mnfection and through the
use of excessnve pressure forcmng mfected matenal up through the
cervix, uterus and tubes leading to salpmgitis or pentomiuis The
aesthetic objections to douching diately after nee
not be emphasized while of course the longer the delay the less 1s the
effectiveness dubious as that 1s even at best

Douching 1s often advised as o general hygienic measure following

of

the use of other more effect hod s Itss how

ever quite unnccessary an ordmmary bath being entirely adequate and

on the general grounds mentioned previously 1t 1s better avorded

altogether except for purely medscal reasons i a few circumstances
There remam for mention those contraceptive appliances which

deserve outright condemnation
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Stem pessaries exist 1n a large number of forms but il are equally
abjectionable They are devices inserted nto the cervical canal and
uterus (with a flange which remams outside the cervix to permit with
drawal) where they are left for long periods They permut and encourage
the ascent of nfection nto the utenne cawity and are frequently
responsble for endometnitis salpigitis and perttonitis By their pro
longed srritant action they may dispose to the development of cancer
‘They may cause perforation of the uterus There seems to be no doubt
that they act by preventing implantation of the fertiized ovum as a
result of the chronic inflammation of the endometrium they set up In
spite of this pregnancies have been known to occur while pessaries
have been 1n place

Grafenburg rings are no less objectionable although thesr anventor
considered them to be an improvement on pessaries since po foreign
body remans withmn the cervical canal The ring, consists of a crrcular
spral silver spring and is mtroduced within the uterme cavity by a
notched sound It 1s left i place for months or years and probably
acts as an abortifacient That probability alone condemns 1t 1n the
view of most authonities It may be responsible for uterine or tubal
mfection and for heavy utermme bleeding About one ring 1n eight 1t
has been estimated 15 extruded without the pauients knowledge
Finally numerous cases of pregnancy with rings m utero have been
reported

No comment 1 this book 1s needed on abortion sterihization or
X irradiation of the ovaties as methods of preventing births
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SEXUAL BEHAVIOUR AND ITS
DEVELOPMENT

countries social classes and eras and because 1n western civiliza
tions a great deal of religtous prescnption soctal taboo and legal
enforcement has been applsed to sex the development of clear views on
the subject has been difficult The consequences have been many and
serious faulty sex education leads to mantal difficulties self condemna
tion by individuals as abnormal mental and physical il health
and certamly sometimes the development of real instead of merely
magmary sexual disorders 1gnorance of the prevalence of many forms
of 5o called sexual perversions results 1n cruel legal repressive measutes
against occastonal unfortunates caught m flagrante delicto when 1o
pomt of fact they probably differ fund: Ily 1 their b but
Little from the majonity of their fellow humans and there has developed
a widespread mentally unhealthy attitude which regards sex 1o any
form as disgusting and not to be discussed on any plane or at the
other extreme as a purely lustful activity to be indulged 1 secretly
with individuals outside one s own social class but not to be discussed
(except salaciously) within 1t Obviously all this 1s highly undestrable
and socrally indefenstble Better knowledge of the brology of sexual
actty and particulatly of the actual nature and extent of sexual
activities among humans of different classes and commumties mght go
far to reortentate public opnion and so create a healthier attitude—
based on knowledge mstead of prejud £ ds thts 1mp
subject
Quite apart from the variations 1n custom 1n different communtties
classes and ages objective studies the outstanding among which
recent times beng those of Kinsey and hs colleagues [53 54] have
shown how wide are the vaniations 1n normal individuals These affect
dulus of sexual f —frequency of age
176
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at first ejaculation frequency of total sexual gratification and of the
various 1ndvidual outlets at different ages the time taken to achieve
orgasm the coital techniques used and preferred homosexual practices
and so on 1n both sexes It 1s therefore tmperative 1f narrowness and
bigotry are to be avorded that the arbitrary acceptance of any given
practice as abrnormal should be avorded and that it should be compared
with factual mformation 1f possible before a condemning conclusion
15 reached

1t 1s particulasly helpful 1n assessing the place of appareatly abesrant
sexual practices to view them agamst a background of the sexual
behaviour of other animals and especrally that of the apes and monkeys
Extenstve and careful studies on this subject are available [{5 107 108}
they throw valuable light on the development of sexual behaviour and
demonstrate the widespread occurrence in nature of what among
humans are arrogantly termed unbatural practices—masturbation
homosexual contacts oro gemtal stmulation and so on As we shall
see normal sexual development 1n the human passes through phases
which entail at least some of these very practices eventually to arnve at
what 1s generally regarded as normal adult heterosexual behaviour Bu
we shall also see that the | of these p pp ly
normal people—1s far more common than some would like to believe

The plasticaty of behaviour found i tugher ammals n contradis
tinctron to the ngdity shown by many Jower forms such as insects
permits them to adapt themselves to novel situations but carries with
1t an enh d Iikelthood of atypical b develop as well
Amimal observations amply confirm such a view thus if a katten 1s
reared away from the mifluence of other cats 1t may acquire the ability
to chase mice as 1t might other moving objects but 1s unlikely to kill
them while dogs and apes sunilarly reared 1n solitude may be found
to be mcapable of copulating when having reached matunty they are
presented to females of therr species

During its development from infancy to adulthood the child has to
face a constant successton of difficult situations  relying for his adapta
tion upon what he has already learned Reactions to adults will gener
ally have been elaborated 1n lus contacts with hus mother and father
and to other children 10 those with hus brothers and sisters if he 1s
fortunate enough to have them At school the first major environ
mental change he has to face lus reaction will depend upon the home
environment School offers the first opporturuty to meet aggression on
a large scale and if the child has been bullicd at home he will very

177




XV

SEXUAL BEHAVIOUR AND ITS
DEVELOPMENT

countrres socral classes and eras and because mn western civiliza
tions a great deal of religious prescription socral taboo and legal
enforcement has been apphed to sex the development of clear views on
the subject has been difficult The consequences have been many and
serrous faulty sex education leads to marstal difficulties self condemna
tion by individuals as abnormal mental and physical 1ll health
and certainly sometimes the development of real mnstead of merely
mmaginary sexual disorders 1gnorance of the prevalence of many forms
of so-called sexual perversions results 1n cruel legal repressive measures
against occastonal unfortunates caught m flagrante delicto when 1
pomt of fact they probably differ fund. 1ly 1n their beh: but
Iittle from the majonity of their fellow humans and there has developed
a widespread mentally unhealthy attitude which regards sex 1 any
form as disgusting and not to be discussed on any plane or at the
other extreme as a purely lustful actrvity to be mdulged 1n secretly
with mdividuals outside one s own soctal class but not to be discussed
(except salactously) withm 1t Obviously all this 1s highly undesirable
and soctally indefensible Better knowledge of the biology of sexual
activity and particularly of the actual nature and extent of sexual
activities among humans of different classes and mught go
far to reonentate public opimon and so create a healthter atitude—
based on knowledge instead of prejud towards this mmportant
subject
Quite apart from the variations m custom m different communities
classes and ages objective studies the outstanding among which 1
recent times being those of hansey and his colleagues [53 54] have
shown how wide are the vaniations 1n normal mdividuals These affect
almost every modulus of sexual function—frequency of erections age
6

BECAUSE the pattern of sexual activities varies so greatly in different
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activity may well be pregnancy the factor t of import
ance 1 controlling the sexual urge Hollingworth (quoted by Allen {2])
believes that the taboo on sex was established amongst pnmitive peoples
because of the economic status of adolescence, which made it impossible
to support a wife duning that period With modern crvlization  this
situation has unfortunately grown more and more acute It s more
over particularly unfortunate since for males at least this perrod 15
generally that of greatest sexual capability and therefore of sexual
craving A satisfactory solution to the problem seems most elusive
though numerous devices some more harmful than others are ntihzed
m grappling with 1t Thus masturbation and homosexual activities
dram off much excess sevual energy 1n most adolescents while non
gemstal heterosexual assocrations—such as kissing and cuddling which
may lead to org: another lization of youth m face of
the on A great deal of musdirected
effort 1s exerted by educauonal authonties to divert the sexual urges
of adolescents into other non sexual channels this process called
sublimation 1f it were effective ought to show clear cut results but
these were found to be conspicuously absent 1n the researches of

Kansey and his coll [531 who fuded that subl was at
most an academic possibility but had little existence mn practical reality
Other and dang; methods are freq ployed to inhibit the

sexuval destres of adolescents A boy may be made to feel that he should
regard all women as sacred and therefore above all lustful thoughts
that he should think of women 1n terms of his mother or sister and
approach them accordingly Very soon 1t becomes obvious to such a
boy that not alt women wish to be treated 1n this way—these conse

quently are regarded as bad Unless he should marry one of the bad

women the difficulty of developing a normal sexual relationship with
his wife 1f these adol have d 1s at once
obvious An equally pernicious set of 1deas may be inflrcted on adoles

cent girls by inculeatg in them the belef that all men are sinister
lustful and bestial the chances of a girl on whom such 1nstruction has
Ieft a firm wmpression emjoying natural marnied relattons with her
husband are equally remote

PSYCHOANALYTIC THEORIES

The d hol h to sexual d 15 that
which Freud [35] first enuncrated as a result of his already extensive
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hikely also be bullied at school It 15 also at school that most chddren
are imtiated mnto frankly sexual activities Often these are homosexual
involving masturbation and exlubitiomsm (though most chuldren have
already indulged 1n masturbatory activities long before school age)
somettmes cluldhood sexual activity may be masochsstic (inflrcting paia
on oneself) or sadistic (inflicting patn on others) There should be no
mustake that even long before puberty heterosexual as well as homo
sexual relations between children—even 1avolving gemital contacts—are
far from uncommon 1n ctvilized society as well as among more premutive
peoples  (Among the latter there have been a number of careful
observations such as those of Malinowsh1 [64] )

Countering this progression of developing sexual experiences 15 a
system of inhibitions which exsst 1n some degree among 2l peoples A
child s sexual experiments with 1tself and with other children may be
repressed etther muldly or foreibly by adults—parents at first or school
teachers later Infinrte harm can be done by ignorant and meddiesome
mterference at this stage of the childs sexual development If the
parental attitude 1s such that the cluld 1s made to feel that everything
to do with sex—his own 1 luded—1s durty he 1s very Tikely
to find adjustment to adult sexuality difficult or impossible and the
result may be impotence or sexual perversions To punish children—
girls or boys—for mampulating their gemtalia 15 quite defimtely wicked
All childr thout except dulge 1n masturbatton to some
extent to make a natural activity an object of guilt 1s not only absurd
but raises most sertous consequences 1n later ife This of course does
not imply that masturbation in public or overt sexual actiity by child
ren has to be permutted or condoned but there are many ways and
means which will readily occur to any adult using common sense
whereby these activities can be prevented from becoming excessive or
from offending against the customs of our soctety without puntshing or
foightening the child or making him feel wicked Children can be taught
to develop clean habits of mictuntion and defaccation without much
difficulty and without involving fear or gmit they can be taught accept
able sexual habuts m just the same way provided therr parents and
teachers themselves have a sensible and healthy attitude towards these

matters
A difficult period of adjustment sexually as well as socially 1s that of
d Now the 1 sexual urges are being remforced by
the mternal secretions of the gonads and are mtruding themselves more
and more into conscroustess Because now the outcome of heterosexual
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from the mental discase called manic-depressive psychosis show can
nibalistic delusion which 1t has been suggested are derived from this
source Freud supposed that the process of identification with the
mother (and later the father) already mentioned amses through the
fantasy of consuming the parent

The first anal stage which comes next 1s that duning which the chuld
finds pleasure 1n expelling its facces because according to Klemn by so
doing 1t removes the fantasy of the consumed parents—a rather strained
explanation to say the least But of the fact that children—and indeed
adults—may obtain pleasure from defaecation there 1s no doubt and
thrs may lead to the perversion of coprophilia to be menttoned 1 the
next chapter The second anal stage 1s that 1o which the chuld 15 believed
to obtain pleasure from retention of the faeces—that 1s when 1t has
learned to control the activity of its bowels Psychuatnists believe
that most cluldren presenting problems of bowel control suffer from
emotional disturbances which have prevented normal progression from
this stage The urethral stage which corresponds with the anal stage 15
that 1n which pleasure 1s obtained from voiding unine

The phallic stage follows directly from the foregoing by the transfer
ence of the centre of mterest from the urethra to the gemtal organs
themselves At thus stage the chuld begins to obtain sexual pleasure
from the pems or vagima and masturbation now usually begins
Abraham calls 1t the stage of object love with excluston of the gemtals
1mplying that though the child obtains pleasure from his own gemtala
he has no emotional 1nterest 1n those belonging to the persons he loves
The final genital stage 1s reached when libido becomes cenired on the
genitalis of others so that the possibility of intercourse with others
now eusts

The mfantile sexual activities are all usually forgotten—though they
may be partially recalled during the process of psychoanalysis 1t 1s very
rare for anyone to remember much of them nor 1s 1t necessary for
complete normality After mfancy a latent penod supervenes until at
puberty, the endocrine activities of the gonads reawaken sexual aware
ness and direct sexual activitres to more o less well-defined objectives
In boys the ability to ejaculate and so to obtamn a full orgasm greatly
mcreases the pleasure to be obtamed from sexual actvity Freud
beleved that the role of the erogenous zones now becomes that of
enhancing sexual tension this increases the desire for pleasure and so
dnves on the mdividual through the motor activity of coitus to reach
orgasm and ejaculation A distinction 1s thus made between the fore
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clm:cal studies of mental disease His theones, based on the psycho-

y pproach seemed so revol y and appeared to many to
be 5o objectionable, that they created a good deal of hostihty which has
still to be fully resolved They have since been modified and extended
by such workers as Abraham [1] and Klem {55)

The psychoanalytic view 15 that sexual behaviour dates back to the
time of a childs buth The sexuval aspect of emotion Frend caled
libido’ As 1 develoy P ds, diffe organs are held
to become the centre of ibidinal antesest, and of development 1s thwarted
it 1s possible for the major part of hbwdo to become fHixated at one of
these earlier stages or, s other circumstances of emotional stress to
regress to such a stage

Freud considered that three stages of sexual development are found
i children and that all are normally completed before the age of
7 years In the first stage the ibido 1s concentrated almost exclusively
on the child s own body Freud therefore termed it narcissistic The
second or Oedipus stage 15 that m which hibido 15 centred on the
mother, while hatred 1s felt for the father There 15 then a tendency for
a boy 1o 1dentify himself with hus mother reacting 1n 4 femmmne way
and so s hibdo s h i the ful neg of
this stage 15 marked by the development of the cluld s ability to feel
affection for hus father so that now he has reached the adult stage of
sexual behaviour which of course, 15 heterosexual Simlarly on this
}new, a gl has 1o emancipate herself from excessive attachment to her

father
The psychoanalysts divde the first stage into 1 number of farther
stages, depundimg upon the organ or activity upan which the hindo
becomes centred

The first oral stage dates from birth and corresponds with suckhng
from which the child derwves all its pleasure this pleasure from the
psychoanafytical pomt of view s regarded as sexual though not all
psychiatosts take this atitude hassing 1n adults 1s regarded as a rehic
of this phase of development

The second oral stage arnves when the teeth erupt, ats mam feature
15 tating It 25 supposed that wherens before this was reached atl the
chuld s emotional behaviour was erotic now aggression, and thetefore
hate, becotnes possible Some of this hatred 1s thought to be turned on
the parents—the mother first of all the child in its fantasy consumtng
the mother or at least the breast This produces fechings of guilt and
1deas of retrbution from the hated mother Some persons suffenng




SEXUAL BEHAVIOUR AND ITS DEVELOPMENT

of the mamn conclusions reached In the sections following 1t wall be
understood that the facts are those given 1n the Kinsey reports

MALE SEXUAL BEHAVIOUR

The most stuking features of the pre adolescent penod 1 the male
are first the extremely early age—from birth 1n fact—at which erotic
arousal as showa by penile erection can occur secondly the ease with
which erection 1s stimulated and thrdly the very wide range of stimult
which can achieve this result The existence of the narasststic phase of
Freud 1s amply substantrated Kinsey and lus colleagues state

“The record suggests that the phystologie mechanism of any emo
tional response (anger fright pain, etc) may be the basic mechamsm
of sexual response Ongmally the pre adolescent boy erects ndis
crimunately to the whole array of emotional situations whether they
be sexual or non sexual 1n nature By his late teens the male has been
so conditioned that he rarely responds to anything except a direct
physical stimulation of gemtalia or to psychic sitnations that are
speaifically sexual In the still older male even physical stmulation 15
rarely effective unless panied by such a psychologic at h
The picture 1s that of the psychosexual emerging from

P
a much more
g and basic phystologic capacity which becomes sexual, as
an adult knows 1t through expenence and condition

Pre adol sex play Iving exhib and pul. of the
gemtalta occurs 1n more than half the children, mostly between the
ages of 8 and 13 Cultural restrictions are chuefly responstble for limiting
these activities to a level which 1s far lower than i the apes and monkeys
Much of 1t 1s homosexual (the term 15 used 10 1ts wider sense)—chiefly
because of the greater accessibility of the child s own sex Anal iater
coutse 15 nfrequent (17 per cent of those pre adolescents who have
) and oral techmiques are of simular frequency
(16 per cent) The average age for beginmng homosexual activittes was
about 9 years and 2 months that for begmmng heterosexual assoaa
tions rather earlier—8 years and 10 months Of the latter 99 per cent
consists 10 exhibition of the genitalia 20 per cent of the boys went no
fusther but 80 per cent 1ndulge 1n manval manpulation and nearly
half attempt gemtal union However whereas three quarters of the boys
from the lower social strata attempted such pre adolescent costus only
one quarter of the bays from the group which would ultimately go to
college made attempts of this kind

183




SEXUAL BEHAVIOUR AND ITS DEVELOPMENT

pleasure obtamed from the erogenous zones and the end pleasure of
the orgasm itself By the fore pl g the d aim of
sexual activity—that s by persistence of the mfantile type of sexuality—
Freud explains many of the sexual perverstons According to Jones [52)

before the adult stage of sexuality 1s attaned after puberty the mdw

dual passes through a recapitulation of his or her infantile sexual stages

He supp that where lies arise 1 the normal progression of
sexual development at puberty fixations at one or other of the stages
correspond with similar fixations at the stages in the infantile peniod

Thus a youth who has difficulty in passing beyond the masturbation
(auto erotic) stage at puberty 1s considered to have expertenced similar
difficulty duning the infantile phallic stage

There 15 a growing tendency among psychiatnists to deplore the too
rigid adherence to any single school of psychologreal theory which was
a feature of former years and to recognize the potential value of each
and every theory as a contribution to the fuller nnderstanding of that
most complex of phenomena the human brain We shall see that factual
enquiniesinto the behaviour of normal individuals have failed to support
the Freudtan hypothesis of a pre gemital stage of generalized sexual
fecling It wll also have been noticed that 1n the foregomng outhne
sexual develop has been d more clearly i terms of the
male than the female this 1s a shortcoming which reflects the fact that
we know considerably less of the details of sexual development i grls
than m boys Thus discrepancy has been reduced and our factual know
ledge greatly augmented by the vast body of information in the Kinsey
report [53 54] on sexual behaviour n Amenican men and women So
valuable 1s the factual content of these works that the attempt to sum
matize therr main conclustons must be made Their untversal validity 15
of course out of the questron the sexual mores of different commun
1ties vary widely and 1t ss not therefore to be supposed that the
behaviour of North Amertcans 1s necessanly closely reflected by those
of other countries On the other hand there are good reasons for
supposimg that the major tendencies revealed m this study have many
applications outside the Umited States Some of the staustical results
have proved so startling—even to the authors—that the extreme care
taken to ensure their validity descrves emphasis indeed the first 156
pages out of the 730 odd pages of text m the first volume are devoted to
this question and to the means necessary to obtain maumum accuracy
Recent crtical scrutmy has given little reason to doubt the correctaess
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sexwal adjustments of the adolescent and adult 1t must be accepted as
a fact that at least some and probably a high proportion of the infant
and older pre adolescent males are capable of specific sexual response
to the pomnt of complete orgasm a I 18
provided [53]

In approximately 50 per cent of the men giving a history of pre
dol sex play adol sees @ without break of
sexual actvities 1nto adult ife 1n the remainder pre adolescent sexual
activittes end esther well before or at the onset of adolescence and a
period longer i the higher than n the lower social strata intervenes
before adult sexual activities commence In boys the extent of total
sexual activity usually rises sharply after puberty—between the ages of
1 and 14—until within a few years the maximum rate for their whole
hives 1s most commonly attained This as will be seen 1s 1n strong con
trast to what happens i girls

Approximately 90 per cent of males ejaculate for the first time
between the ages 11 and 15 the mean age for first ejaculation being
13 years 103 months Whereas by 15 years of age 92 per cent of males
have had orgasm less than a quarter of females have had such expen
ence The age of first ejaculation was found to be higher in the lower
soctal groups (14 58 years) than in the highest social group (13 71 years)
these differences are thought to have a nutntional basis and to be com
parable with stmilar dafferences 1n mean ages of menarche in females
from corresponding social strata In the population studied masturba
tion proyided the source of the first ejaculation in two thirds nocturnal
enussions and heterosexual coitus each i one eighth and homosexual
mtercourse m one twentieth of the men the remaming sources being
very diverse and often entirely non sexual

After the inttial expenence 1n gjaculation practcally all males are
considered to become regular in their sexual activity this mvolves
monthly weekly or even daily ejaculation Among 4 600 adolescent
males less than | per cent recorded a lapse of a year or more between
therr first ejaculation and the adoption of a regular sex fe In this
respect the male differs very greatly from the female for many
women undergo deprivation of sex experiences for periods from 1 to
20 years or more between their first indulgence and the adoption
of regular sexual activities In the male sources of sexual outlet
may change and frequencies may vary dunng the course of years
but only rarely does sexual activity cease altogether unl far into
old age

RS—N 185




SEXUAL BEHAVIOUR AND ITS DEVELOPMENT

Ammal contacts were reporied manmly by boys on farms, the fre
quency of such contacts being greater between the ages of 10 and 12
than at any other period

Orgasm has been known to occur 1n boys from as early as 5 months
and 1s recorded 1 a female baby of 4 months, the cbservers were in
no doubt of the orgastic nature of the events so recorded With
advancing age, the proportion of boys able to reach the chmax gradu
ally increases 32 per cent up to one year 57 per cent between one and
5 yeass 63 per cent between 6 and 10 years and 80 per cent between
11 and 13 years But the boys providing the data for these estimattons
were not a representative group and it 18 considered that i the
populatien as a whole a much smaller percentage of boys actually
expenence orgasm at an easly age—because few have the opportunties
ta realize therr capacities The observed findings however, demonsteate
the extent of these capacities The speed of attamment of orgasm m
pre adolescent boys vanes 1n much the same way as in older males but
the abibty to have repeated orgasm within hmuted penods of time 18
greater duning thss persod than 1 any other Thus, among 182 pre
adolescent boys, 138 (76 per cent) reached a second climax within 3
short fime and nearly a third covld achieve S or more successive 01gasms
m quite rapid succession

The report states

These data on the sexual actvities of younger males provide an
important substanhation of the Freudian view of sexuahity as a com
ponent that 15 present 1n the hiuman ammal from earhest wfancy
although st gives no support to the Freudian concept of a pre geastal
stage of generahzed activity nor does it show any necessity for 2
sexually Jatent or dormant period 1 the later adolescent years except
as such mactivity results from parental and social repressions of the
growing chuild It would seem that analysts have been correct 1 con
sidenng these for childhood sexual develop or shewr
suppressiont as prime sources of adult patteras of sexual behaviour and
of course many of the ct of the totaf p ity There are
of course, some who have questioned the truly sexual nature of the
child s expeniences “FThere 15 2 record of orgasm m 604 pse adoles
cent boys The exstence of such an carly capacity 1s exactly what
students of ammal behaviour have reported for other mammals
(Beach {I1]) and atas therefore not susprsing to find st n the human
wmfant Tmportant as learmng and condiomng may be i the Jater
development of specific types of 58::“31 techniques and 1 the socio-
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female, oestrogens and p have rather unpredictable effects
on sex dnve) mdividual d and social

Reatly low frequencies of sexual outlet are comparatively uncommon
1n males under 31 years frequencies of once 1n two weeks or less were
found 1n only 112 per cent while frequenctes between nought and once
1n 10 weeks occurred 1n only 29 per cent After the age of 35 a steady
1crease 1n the number of low rating males was found They came from
all sorts of ed 1 rebgious and social backgs ds but most
were from the intellectually inferior group from the rehigously devout
group and particularly from among those males who were late 1 reach
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mg of lled L wherein the libido
1s directed 1nto non sexual channels was as already d virtually
absent

High frequenctes were far more commonly encountered than the
general view on the matter would lead one to expect Indrviduals with
frequencres of seven or more per week constituted 7 6 per cent of the
population They denve from all segments and classes bemg found
among the socsally promunent and the religrously devout as well as the
crumnal classes Boys who reach adolescence early by the age of 12 at
the latest are most bikely to have high frequencies m adult lfe Some
of the mdividuals with high frequencies have frequent sexual contacts
others belong to this group by reason of having multiple orgasm and
ejaculation at each contact
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Total sexual outlet  Kinsey and hus colleagues record data on six
mam sources of sexual outlet for the human male masturbation
noctusnal emission, heterosexual pettmng {that 15, kissing, fondhing and
50 on not proceeding to actual coitus) heterosexual intercourse, homo-
sexun] relations and anfercourse with ammals of other species They
have taken notice only of actrvities culminating I actual orgasm and
3 though ad g that many may lead to erotic
arousal short of the climax, to assess these purely subjectave occur
tences would clearly bave been difficult

The mean frequency of total sexual outlet for 3,905 white males
between adofescence and 30 years was nearly 3 ejaculatrons per week
For the total population surveyed between adolescence and 80 years
the mean was 274 Vanous considerations Jead to cossected values of
327 and 234 as rep for the resp parts of the whale
U'S male populatton However, 1t must be emphasized that the enquiry
was designed pnmanly to study, not averages for the whole of the
United States—which mean litle—but differences between socal classes
and age groups

The range of mdividual vanation s of course, very wde 2 few males
had gooe for many years withont ejaculating while on the other hand
others had maintaned avernge frequencies of 18-20 or more per week
over equally long pertods The case 1s quoted of a scholacly lawyer who
averaged over 30 per week for 30 years These differences bemg several
thousand fold are quite unlke those for any other biological character
ssties for whach differences between maumum and nunmum exceedig
three or four fold are rather exceptional The ymportance of thus facy
cannot be overemphasized and of course 1s completely overlooked by
all our socral Taw t di { and rebgious
systems and so forth—which assume that mdmiduals are much alike
sexually and that it 1s easy for anyone o conform to the supposedly
normal pattern Data on women [54] show that for them the range of
vamation 15 even greater, though more women seem to fall nto the
lower frequency groups

The cutve of frequencies of total sexual outlet 15 contmuous and
asymmetnical It thus differs sigmficantly from the usual ‘normal dis-
tribution curve so commonly found sa biology To spesk of a normal
or typrcal frequency 1s thus largely meanmgless

The muwn factors tesponsible for the vamations m frequency are
thought to be age heredity hormones (of which testosterone and
thyrod hormone are probably the rgosl mmportant tn the male n the
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From the legal pomnt of view also this general unawareness of the
sexual capability and actual performance of adolescent and young adult
males creates a most unrealistic sitvation Kinsey and his colleagues
calculate from their own data that at least 85 per cent of the younger
male popul could be d as sex offenders 1f law
officials were as effictent as most people expect them to be The stray
boy who 1s canght and brought before a court may not be different from
most of tus fellows but the public not knowing of the near umversahty
of adolescent sexual actinty heaps the penalty for the whole group
upon the shoulders of the one bcy Who happens to be apprehended
This presents a dil for law enf
officials and for students of the social organization as a whole

For boys confined to penal mental or other instrtutions the problem
15 even greater and the fact that the patterns of later sexual activity
will be determined largely by their experiences dunng and shortly after
adolescence 1s completely overlooked by the offictals :n charge of such
1mstitutions

The decltne 1n sexual activity with age begins at or shortly after adoles
cence and 1n general proceeds steadily into old age Starting at the
maxima of 3 2 for single and 4 § for marned males n the middle teens
the mean for both groups drops smoothly to 1 8 per week at 50 years
13at60and 09 at 70 In contrast to other authors Kinsey found httle
evidence from the frequency of sexual outlet for the existence of 2 male
climactenic  Sexual declime with ageing 1s due partly to a general decline
m physical and physiological capacity but perhaps more to psycho-
logieal fatigue thatis decreastog interest in repetition of the same sort
of sexual experience and decreasing desire to explore new possibilitics
of erotic arousal This 1s borne out by the decreasing numbers of
sources of sexual outlet with advancing age the mean figures being 29
sources for older teen age males dropping to 1 6 sources by 60 years

Complete impotence tn old age 1s by no means umversal though the
frequency of its occurrence mcreases from 27 per cent by 70 years to
55 per cent by 75 years and at 80 years three out of four white males
were found to be impotent The oldest potent male 1n the kansey senes
was an 88 year old negro who was still having regular mntercourse with
tus 90 year old wife

From a d of the age of adol 1n relation to sexual
outlet Kansey and hus colleagues reach the following Males
who reach adolescence earhiest begin thesr sexual activities at once
and maintain higher frequencies for the next 35 to 40 years so that,
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A fact whieh Kinsey and hus colleagues etphastze strongly 1 the use
made by nearly all males of mote than one source of sexual outlet
most depend upon two or more and a few may make vse of all six at
some tume or other Further reference fo this aspect will be made later

Age and sexuol outlet We have already scen how age affects the fre
quency of total sexual autfet 1t 1s 1 fact the most important single
facter Apart from s putely brological effect on sexual ability it has
the 1mportant logical effect of infl g the source of sexuat
outlet through the posubihty of marrying and the avattability of other
soctal contacts

There 15 no doubt that the maxumun frequencies of sexual outlet are
found i the teens The mean maximum frequency for single males was
found to be 34 per week reached between adolescence and 20 years
For marned males the mean maximum is 4 8 per week between {6 and
20 years Although as stated earlier the peak capacity 1s probably sn
the late pre adolescent boy the peak of actual performance 13 sn the
mddle or later teens

These conclusions are completely at vanance with the commonly
held view that sexual ability develops gradually 1 the male to reacha
peak between 30 and 40 years and to drop abruptly after the male

1 1 mto the wmp of old age This pattern of gradual
development however 15 as we shall see typical of female sexnabty
from which the alleged male pattern had been falsely deduced by
analogy

1t 15 obvious that profound problems are created by the faiure of
our social ergamizations to take account of the true pattern of develop-
ing male fity 1 adol and early adulthood The 15
stll further complicated by the fact that the average adolescent gird
requires about one fifth the sexual actwvity of the adolescent boy the
frequency of sexual outlet for the fermale 1 the twentres and thirtes still
being below that of the average adolescent male Our socual conventions
tacitly assume that most males are sexvally continent until marnage
since the average unmarried Amerscan (and probably European) male
has a freguency of sexual outlet of 34 per week 1t 15 very clear that
these conventions are mere prous beliefs As to the sources of outlet for
these males noctwrnal enmussions provide only a very small proportson
masturbation a large part for the socially and mtellectually supenior
mmonty but for the less educated 85 per cent of the Amenican popula
tion who stil regard masturbation as immoral and abnormal pre
manital sntercourse provides the mnjgnr part of the sexual activaty
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the case of I and I petting On the other
hand the pattern 1s reversed for premantal intercourse nfercourse
with p tes and b ‘There 15 no doubt that the

pcorcr classes 1 the United States tend to view all sexual activities
other than those mvolving direct coitus as more or less perverted
(homosexual activities are perhaps an exception) the more wealthy
groups however have a much higher regard for virginity particularly
1n the female, but also to a constderable extent 1a the male so thatin
these classes cottus 1s largely avorded before marnage and other out
fets principally masturbation and heterosexual activittes falling short of
cortus are substituted In the different educational and occupational
classes the frequency of mantal intercourse 15 more constant than s
any other form of sexual outlet
Differences 1n attitude to various aspects of sexual technique corre
spond 1n a general way to what mught be expected from the foregoing
data on frequencies of outlet 1 the vanous soctal classes The upper
level male 1s sexually aroused by a far wider range of sttmuls than affect
the lower level male for whom little other than actual costus has much
erotic value This may be accounted for partly by the fact that in
general the latter has from the age of adolescence onwards more
cortus and perhaps more nearly as much cottus as he wants but 1t 1s
probably also partly due to the greater imaginative capacity of the
former This aspect 1s confirmed by the upper level male s far greater
erotic valuation of nudity manual and oral mampulation as part of
more highly elaborated pre-coital activity and wide vanability of actual
cotal techniques
Stability of sexual patterns Many people have supposed that sexual
behaviour has changed considerably within recent generations—and
naturally the change 15 often regarded as having been for the worse
To gam 1formation on ttus pomt Kmsey and his colleagues have
analysed their data so as to compare the histores of 2ll those males of
33 years or older with those younger than 33 The median ages for the
two more or less equal groups were 43 1 and 212 years It became
apparent that the differences between these two groups were much
smaller than some opumon would have led one to expect
‘The frequencies of total outlet for males 1n the higher educational
groups ase almost 1dentical for both generations Among males of lower
l status these freqn are higher for the younger genera
tion The only difference between the two generations 1n respect of
't 15 115 greater freq among the poorer classes in the
91
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presurably, the factors which determine the early adolescence continue
to operate durmg this long period There is no evidence that the exercise
of the sexual capacities 1n any way ympaurs those capaaities (The
possttulity of temparary impatrment of fertility by too frequent gjacula
tion 15 another matter which has already been discussed ) Those males
who become adolescent late usually delay the stary of thewr sexual
activities and retan low frequencies both in early and fater years
Clearly 1f any of these individuals had deliberately chosen low fre
quencies at first m order to conserve thesr energres for later use they
cannot subsequently have found suff ) {or such use It
1s mote probable however that they were never capable of higher
frequencies of outlet

In general boys with the earhiest adolescence are those who most
often masturbate but they also engage 1n premarital intercoutse, both
hetero and homosexual more frequently than boys who mature fate
In other words they have a greater general sexuat drtve It seems that
they are also 1n the man more alert energetic and socually extro
verted but since human behaviour 15 always the product of many
factors 1t 35 not surpnsing that exceptions to this general rule are
encountered

Soctal Ieve! and sexual outlet Very steiang differences in the patterns
of male sexval behaviour ase found at dufferent sucial fevels even
withtn small commumties Such levels are of course difficult to define,
and cannot be expressed sumply m terms of educattonal standard
monetary meome or type of occupation but rather by a synthests of all
these and other kindred d Practical req) have led
hansey to adopt a dual classification 1nvolving three grades of educa
tional level (depending npon the number of years of educatton) and
seven grades of occupation

The extunt of tatal sexual outlet 1s greatest for the middie educattonal
grade and least for the hughest grade In the case of occupational grad
ing however the lowest frequencies are found smong the class which
sncludes skilled mechanis this 1s the most unstable of all occupational
classes and from it a con iderable number ascend to wealthier classes
The hughest frequencies are found among those i the semu skilled class
In general, the white-collar groups have low frequencies but the pro-
fessional segment has frequencies which are among the highest of all
classes
Masturbation occurs n fughest frequency among the best educated
and 1m the upper occupational classes a sumlar distribution 15 seen 1
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able but otherwise make use of homosexual actvities as sources of
sexual outlet wnhcu! bcmg particularly concerned with theoretical

) The 1 of ammal contacts are low for
all males but distnctly hlgher among the tural population as one
would expect merely on the grounds of greater availability

HOMOSEXUALITY IN MEN

By homosexual behaviour Kinsey means any activities involving the
Joint partierpation of two members of the same sex and leading to or
being intended to lead to orgasm Much confuston has been caused by
wniters to whom the term homosexual has zll sorts of restncted con
notations based upon preconcerved rdeas rather than factual data 'I]me
report shows how previous of the of b
are largely unreliable bemng determined erther by mere conjecture or
by sampling methods which all statisticrans would reject. Most of these
estumates regarded the merdence as 2 or 3 per cent though a few dis
sident voices considered the true figure to be nearer 100 per cent The
data obtained by Kinsey relate to men who, according to the above
menttoned defintion have at any time had phystcal contacts with
other males and who were brought to orgasm as a result of such con
tacts they do not describe the number of persons who are homosexual
m the loose popular and musleading use of the term

Therr data have led Kinsey and his colleagues to conclude that at
Ieast 37 per cent of the male population of the United States has some
homosexual experience between adolescence and old age They can see
no reason for supposing the d m n
other parts of the world to be very materally different Some of course
of the men so 1ncluded may have no more than a single expenience
while at the other extreme some men have no sexual experiences other
than b 1 So dly hugh was this incid that tocheck
its vahidity data on the matter were collevted 1n twelve different ways
but all gave substantially similar results the only rematnmg doubt
being that the true incidence may well be tugher than 37 per cent

The 1ncid of h 1s hughest among the group
of males who go to secondary ( high ) school but not beyond 1t included
55 per cent of such males The proportion among males who went only
to primary schools was 45 per cent and among those who went to
umversiies 1t was 40 per cent Among sungle males throughout the

population the incidence was about 27 per cent between the ages of
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younger group For nocturnal emisstons no differences were found
Premantal s¢ has d 1n frequency among the younger
males from the Jower educational groups only Intercourse with pros
itutes on the other hand has decreased considerably 1n ail the educa
tional groups of the younger peneration Almost no change has taken
place 1n the frequency of b 1 act and the same 15 true
for mantal intercourse Extra mantal intercourse however was much
more frequent i the older generation among the gher edueational
class but 1s more frequent 1n the younger gensration among the lower
educational group

The general conclusion to be drawn 1s that changes m sexual patterns
during a period of some 22 years 1n the Umted States have beea
remarkably few have tended to reduce the differences between educa
tronal grades and have markedly reduced the (requency of intercourse
with prostitutes As 1s so commonly the case 1 sexual matters widely
accepted views are quite wrong n their censorious beliefs the true
facts pomnt 1f anything to 1mproved® sexual morals rather than the
opposite

Mavements of individuals from one socal or occupational group to
another may or may not lead to changes 1n the expected sexual pattertt
1f the break from the parental social level oceurs early enough in Iife
—pgenerally not later than duning adolescence—it 15 usual for the man
to assume the sexual pattern of the class into which he has moved or
will move but 1f the break occurs later in Lfe he usually retains the
pattern of the class from which he came It 1s clear, then that sexual
patterns tend to be laid down before and durig the penod of adoles
cence and then to become remarkably fixed

Rural urban background and sexual outlet The differences n fre
quencies of sexual outlet for men from cities compared with those from
the country are not very great, but all lie 1n the direction of shghtly
decreased sexual activity among the latter They arc most marked m the
lower educational level Masturbation and nocturnal emissions occur
with equal frequency 1n both groups Heterosexual pettng 15 decidedly
more frequent among urban than among rural males The difference
between the two groups 1s stll greater 1n the case of premantal intet
course this 1s particularly true of premantal intercourse with prostt
tutes, which )s far commoner among urban males Marntal intercourse
and homosexual relations occur shightly more frequently among the
urban males there are however many rural males particularly
ssolated parts who have heteroscxual relattons when women are avail
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homosexual expertence after adolescence 50 per cent have neither overt
nor psychic expenience 13 per cent react erottcally to other males but
have no overt expenience 30 per cent of all males have at least 1ncidental
homosexual experience or psychic reactionps (ie rate 1 to 6 on the
scale) 25 per cent rate 210 6 18 per cent rate 3 to 6 having at least
as much homosexual as heterosexual expenience 13 per cent rate 4 to 6
10 per centrate 5to 6 and 8 per cent are exclusively homosevual (1 e
rate 6) for at least 3 years between the ages of 16 and 55 and 4 per cent
of the white males were excl nal th their lives
after the age of adolescence
It 15 lmpon:ml that though this form of assessment has proround
the soctal of an dual s sexval
lustory need have no relation to s rating on the scale Tt1s for example
posstble for an older man who has never previously had a homosevual
contact to force a sexual relatton with a boy and although he would
still only rate 1 he mught 1f apprehended so have offended soctal fecl
1ngs as to be sent to prison for a long term Most persons who rate 1
on the contrary have never caused offence through their sexual activ
thes At the opposite end of the scale many exclusively homosexual
males so confine their overt activities that no socal problems are raised
though other mdividuals of a sumilar rating may be in constant trouble
through continually affronting social conventions
‘The lugh 1ncidence of b revealed by the studies of
Kinsey and hus colleagues will surpnse many but 1t must be remem
bered that 1n several cultures other than our present one the extent of
such actvities has never been doubted Anctent Greece 1s a case m
pomnt The fact that the extent of the practice 1s so great m face of 1ts
strong condemnation by organuized social optnion and vicious repression
by the law (which merely follows biblical precept) nevertheless strongly
suggests that 1 the absence of these restramnts many more mdividuals
would be mvolved It becomes clear that the concept of homosexuality
as a perverse psychopathic trait 1s a completely unwarrantable geperal
1zation It may be argucd that many males engaged in overt homosexual
show p 5o do many who have
exclusively hetemsexual contacts while of course those m the homo-
sexual group who are emotionally well adjusted never enter the ambit
of the psychiatnst who naturally sees a selected and therefore brased
segment of the whole population
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adolescence and 15 years, rising to about 33 per cent 1 the later teuns
but dropping consistently between 21 and 25 years The figures fise to
39 per cent for older wnmarried males The drop in the early tweaties
35 behieved to be mpmficant and 1o be d for first, because many
mdividuals at that age ty to stop their homocexual, somewhat 1m
mature activities and fo conform with the demands of socrety for
exclustvely heterosexual behaviour, and secondly, because dunng that
penod the heterosexually onentated males are warrying 1 mcreasing
numbers and so leaving an ncreasingly selected group at older ages o
the single population

" 1

¥

were § more frequently 10 men who
had had early adolescence than 1 those who matured late, these findings
are consonant with the former group s more extensive overall sexuat
and are evidently a ref) of the greater sex dave which
this group shows Homosexual contacts are more frequent 1n urban than
m rural commumues and m the less rehgmously devout Comparson of
two generations showed no duff 1 the wmadence of h !
behaviour
The actual frequency with winch males obtain orgasm through home-
sexual contacts 1s never high, even when the caleulations are confined to
those males who are currently engaged 1n such actiities Many factors
account for this the activity 15 socsally taboo and carries with it the nsk
of severe penalties few men even with distinct homosexual inclmations
realize haw many opportunities actually exist for their practice repeated
refations with a singfe wdindual are very unusual while most expent
enced homosexuals develop extraordinary preferences for the partaers
they choose and not a few males with p Tustvel

d ly or event ly
h 1 psychac Tesp refrain completely from overt activities
for moral reasons or for fear of the socral consequences

There 1s & widespread belief that duals can be drvided neatly
imto heterosexual and homosexual catepories the latter showing clear
cut disungwshung physical and mentat attnbutes The data obtamned by
Kinsey confirm other studies 1n showing this to be completely untrue
every gradation exists (as any student of biology should have expected)

v § P 1

between the exct by 1 and the excluswvely
the latter at Jeast representing an unusual extreme vanant Ransey and
s coll devised a ¥ 1t { rating scale of seven

grades ((:6) nto which an mndividual 18 fitted on the basis of his avert

expenences and psychic responses Using this method of assessing the

population they found that 63 per cent of all males have no ovent
194



SEXUAL BEHAVIOUR AND ITS DEVELOPMENT

figure of 86 per cent quoted above among the adolescent boys masturba
tion appears to have accounted for only 68 per cent of first orgasms

Tt 1s thus clear that duning their pre adolescent sexual contacts with
boys or with other girls many gurls had acquired their first information
about sex including some knowledge of the male and female gemtalia
and sometimes about reproduction as well as af masturhamry coital
and other techmques Much of the 1afc
a part of the necessary knowledge which many parcms carel‘ully avord
gving their daughters at any age A signficant proportion of the girls
had discovered what 1t meant to be aroused erotically and moreover
to be aroused to the point of orgasm so that dunng the pre adolescent
contacts they had acquired emotional experiences preparing them for
the P of later sexual

Frequently gwilt reactions had made these childhood expenences
traumatic this of course was particularly true when the children had
been discovered by adults and had been punished for thesr actions The
most senous aspect of this matter 1s that these guilt reactions had 1
many 1nstances prevented the gurl from freely accepting sexual relations
1n her adult and married life On the other hand when parental dis
covery led to no undue emotional disturbance there was Little evidence
that the child s experience had done any damage so far as later sexual
adjustment was concerned

In contrast with the male 1t appears that in the female the overt sex
activities of pre adolescence are only rarely carried over into those of
later years These discontinutties between the pre adolescent and later
actvities of the female seem to be products of soctal customs rather
than the result of any snherent differences between the sexual make up
of boys and girls

As the girl approaches adoll parental are
commonly placed on her contacts with the opposite sex and the warn
1ngs aganst relationships with a possible sexual content are ncreasingly
stressed The cessation of pre adolescent sex playn the years approach
1ng adolescence was taken by Frend and lus followers to represent a
period of sexual latency 1t seems more probable however that this is
merely an effect of cultural restraints On the other hand pre adolescent
masturbation usually does carry over to the adolescent and adult years
probably because it does not fall under the restrants which are 1mposed
upon socio-sexual activities

Perhaps the most stnking difference between males and females 1n
their sexual development appears at puberty ITn the male there 1s a
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FEMALE SEXUAL BEHAVIOUR

In a recent well documented review of sexual behaviour 1n humans
and other vertebrates Ford and Beach {334] have brought together the
Tutherto meagre snformation avatable on sexval behaviour 1n women
With the appearance of the volume on sexuat behaviout n the human
female by hunsey Pomeroy Martin and Gebhard [54] we now have
wittually as much factual mformation on Amencan women as on
Amenean men The authors of thisremarkable docunaent are of course
fully aware of the shortcomings of the methods they have had to usein
obtamng their data and they take care to pownt out where the record
13 inadequate for the drawing of more than tentative conclusions These
analysis 15 based on the personally obtamned tustories of 5940 white
females the applicability of the findings outside the Umited States s of
course an open question

There seems to be no doubt that human females are as capable of
erotic arqusal fram the earhest ages as are human males Kinsey reports
that the full display of physiological changes typical of the responses of
adults have been observed 1 infants of both sexes at 4 months of age,
and in sfants and pre adolescent children of every older age It eems
equally certain that some of the sexval responses of these pre adolescent
girls may termmate 1n sexna) orgasm Some 14 per cent of alf the
females 1n therr sample are reported to bave reached orgasm exher 1n
raasturbation or i sexval contacts with other persons prior to adoles
cence This 18 nearly half of those who had been erotically arous.d
before adolescence Thirteen per cent of the ferales recalled masturba
tion by the age of 10 years, at least 8 per cent had been reaching orgasm
by thisage Other sources of aronsal or orgasm were from psychological
or physical contacts with other gurls (6 per cent by 13 years of age) or
with bovs (12 per cent by I3 years of age)

Of the 659 females 1 the sample who had expenenced orgasm before
adolescence 86 per cent had achieved 1t by masturbation some 7 per
cent 1 sexual contacts with other girly 2 per cent i ‘petting and I per
cent 1n cottus with boys or older males Two per cent had had their
first orgasm tn physical contacts with dogs or cats and another 2 per
cent under other entirely non sexual Tuding chmb
2 yope It thus appears that orgasm s achieved 1 self masturbation
mare often by pre adolescent girls than by boys  In the latter 2t wilf
be recalled the first orgasms are frequently a product of physical and
emotional situations without any sexual content In contrast to the
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orgasm, while essentially 100 per cent of the males had at the time of
their marnage long since had their first orgastic expertence and had
indeed already passed the peak of their sexual capacity Practically all
of the males born since 1910 had had a regular sexual ocutlet before
marriage with mean frequencies of about 29 orgasms per week for
104 years Not more than 10 to 20 per cent of the females who were
having any ontlet from any source averaged as much as once per week
for as long as § years before marriage Between the ages of 16 and 20
the average male was having expenence of three or more different
types of sexual activity while the average female n the same age pertod
was having expenence of only one At the time of marnage the mean
number of orgasms which the average female and male (born after
1910) had ever had amounted to the following

Accumulative Incidence Mean number
Aetiwty 10 Pper cent to orgasm of orgasms
orgasm e
Female Moale Female Male

Total outlet 64 100 223 1523
Masturbation 41 94 170 872
Nocturnal dreams 12 82 6 175
Petting 37 26 37 64
Cortus 27 80 38 330
Hoomsexual 5 30 1" 75
Anmal contacts — 8 — 7

Striking as these differences are the considerable individual vanations
encountered imply that for many marnages the discrepancies between
male and female experience before marnage must be far greater than
those for the average as quoted above Tt 1s thus not surprising that
sexual maladjustments m carly marnage are relatively common and
may lead to divorce What 1s perhaps more surprising 15 that so many
married couples do succeed in working out satrsfactory sexual relation
ships Kinsey and Ius colleagues do not discuss the pomt but 1t seems
that mutual love and affection combined preferably no doubt with
knowledge can go far to overcome the difficulties imposed by soctal
custom

Again in contrast with the male 1t appears that the educational back
grounds and the occupational classes of the parents of girls have less
nfluence on the extent of their premantal activities than 1s the case
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dramatic upsurge of sexual activittes of all kinds at ths time with the
attatnment, within a very short period of 2 peak of frequency of sexual
responses carrying over from the pre adolescent years to adulthood In
women, on the other hand the maximum development of these re
sponses 1s not reached until the middle twenties or even the thrrties
Although the physical changes of adolescence appear earlter 1n the gl
thanin the boy her sexual maturation 1n contrast to what 1s commonly
supposed, occurs much more slowly than that of the male She thus
reaches the stage at which she 15 able to reproduce long before that at
which she 1s capable of sh I [ sexual resp Smce how
ever, 1t appears that girls are born with the anatomical and phystologicat
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equipment necessary for sexual responses and may mdeed be capable
of showing these from the earliest ages 1t seems likely that the acquist
tion of the full capacity to respond depends very largely upon psycho-
logtcal conditioning and this 1n turn s the result of the social and
emotional circumstances to which they are subjected durng their pre
adolescent and later years

Total Sexual Outler Apart from changes with age we have to dis
tingmsh between the frequencies of sexual outlet of marned and un
marnied women The differences 1n frequences of orgasm m unmarred
females and 1 unmarried males are of considerable social significance
They may be summarized as follows by the ttme they were marned
some 36 per cent of the females 1n the sample had not yet reached
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a regular and frequent source of sexual activity of such an extent as to
preponderate over any other kind of actvity before marnage

In the four decades covered by the Kinsey survey 1t was found that
the percentage of marned women achieving orgasm 1 marntal coitus
rose steadily For example 1n the age group 21 to 25 some §0 per cent
of women born before 1900 had reached orgasm but of those born m
the four successive decades 86 90 and 92 per cent respectively so
responded In contrast the frequencies of mantal coitus had become
reduced during the four decades but the changes were not very
great

The 1naidences of total outlet were generally a litle higher for the
better educated groups but there appears to have been no correlation
with the occupational class of the parents The same effects of religious
feehng however as were apparent in the unmarsied women also
apphied to the marned women so that the more devout had less frequent
mantal sexual activity than did the less devout

Martal coitus accounted for something between 84 and 89 per cent
of the total outlet of the marrted women in the sample between the ages
of 16 and 35 After the nddle thirties the importance of mantal cottus
decreased somewhat In the age group 46 to 60 only 73 per cent of the
total number of orgasms arose from that source Masturbation was the
second most important form of outlet providing something between
7 and 10 per cent of the total number of orgasms Although 11 per cent
of the total outlet had come from this source after the age of 40 the
merease 1 1mportance of extra mantal coitus had reduced masturba
tion to third place 1n the list Extra mantal coitus and orgasms dertved
from extra marrtal heterosexual contacts not involving cortus accounted
for something between 3 and 13 per cent of the total outlet of the
married females 1n the sample As mentioned above this had reached
second place as a source of outlet after the age of 40 when 1t provided
some 12 per cent of the total orgasms 1n that perrod Nocturnal dreams
accounted for only 1 to 3 per cent of the total outlet of the married
women Homosexual contacts never provided more than a fraction of
1 per cent of the orgasms of these women

The percentage of marned women who never reached orgasm 1o any
form of sexual activity was highest in the younger age groups account
1ng for 22 per cent of the married women between the ages of 16 and 20
and 12 per cent of married women between the ages of 21 and 25 The
number of these unresponding individuals dropped steadily in successive
age groups reaching 5 per cent 1n the late thirties
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Wﬁh boys The decade 1n which the girl was born has had a small
the active meid being hat Jower for the women
born before 1900 Also m contrast with the male 1s the fact that the age
of onset of adolescence has not affected the frequency of total ontlet
for the guls Quite different however 1s the effect of religious adher
ence for Protestant Catholic and Jewish girls the more devout
invanably had had Iess sexual experience than the Jess devout
Of the various sources of orgasm for the unmarned girds masturba
tton has been the most important for alt ages Cottus was the second
chief source i all groups after the age of 20 and for those females who
were still unmarried m therr late thirtses and forties 1t was nearly as
mportant 2 source of outlet as masturbation Homosexual confacts
provided a rather mportant portion of the total eutlet for the un
married females between the ages of 26 and 40 Orgasm as & result of
heterosexual contacts not mvolving costus  petting ) was an important
source for the females between the ages of 16 and 30 but had become
much less important after that age Orgasms a3 a result of nocturnal
dreams never accounted for more than 2 to 4 per cent of the total
outlet of the unmarried females 1 any age group
The eustence of a large group of females not having sny sexual outlet
of any kind a socal problem of some e Between

P
adolescence and 15 years of age 78 per cent and among the elder
teen age girls 53 per cent had not reached orgasm 1 any kind of sexual
activity Although these p ges dechine with gage evenin
the alder unmarried females—over the age of 50—there were more than
a quarter who had never at any tume experienced orgasm Kansey and
tus colleagues believe that most of these women were stially sexually
responsive but had been mhibsted chiefly by their moral traimng 50
that they never allowed themselves 1o respond to the posnt of orgasm
A considerable proportion however were sexually wholly unrespon
swe and had indeed never felt the need for any kind of sexual outlet
‘The harm which such women can unwittingly do to the sexual develop-
ment of guels when shiey cocupy positions of authonty such as that of
schoolteacher needs hittle comment
In the sample reported by kansey and s colleagues the median
female had marnied at the age of 23 and by the time of marnage 97 per
cent bad expenienced erotst arousal while 64 per cent had bad at least
one orgasm After marmage the frequencies of total outlet mereased
derably over those of d women of the same age This of
course was primantly due to the fact that mamtal cortus now provided
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a regular and frequent source of sexual activity of such an extent as to
preponderate over any other kind of actvity before marnage

In the four decades covered by the kunsey survey it was found that
the percentage of married women achieving orgasm yn mantal cortus
rose steadily For example 1n the age group 21 to 25 some 80 per cent
of women born before 1900 had reached orgasm but of those born
the four successive decades §6 90 and 92 per cent respectively so
responded In contrast the frequencies of mantal coitus had become
reduced durng the four decades but the changes were not very
great

The 1meidences of total outlet were generally a httle higher for the
better-educated groups but there appears to have been no correlation
with the occupational class of the parents The same effects of religrous
feeling however as were apparent m the unmarned women also
applied to the marnied women so that the more devout had less frequent
marital sexual activity than did the less devout

Manital coitus accounted for something between 84 and 89 per cent
of the total outlet of the married women 1n the sample between the ages
of 16 and 35 After the muddle thirties the importance of mantal coitus
decreased somewhat In the age group 46 to 60 only 73 per cent of the
total number of orgasms arose from that source Masturbation was the
second most mportant form of outlet providing something between
7and 10 per cent of the total number of orgasms Although 11 per cent
of the total outlet had coms, from thus source after the age of 40 the
werease n importance of extra mantat coitus had reduced masturba
tion to third place mn the st Extra mantal cortus and orgasms denved
fromextra mantal heterosexual contacts not nvolving coitus accounted
for something between 3 and 13 per cent of the total outlet of the
marnied females 1n the sample As mentioned above this had reached
second place as a source of outlet after the age of 40 when 1t provided
some 12 per cent of the total orgasms n that pertod Nocturnal dreams
accounted for only 1 to 3 per cent of the total outlet of the marned
women Homosexual contacts never provided more than a fraction of
I per cent of the orgasms of these women

The percentage of married women who never reached orgasm 1o any
form of sexual activity was highest in the younger age groups account
1ng for 22 per cent of the married women between the ages of 16 and 20
and 12 per cent of marmed women between the ages of 21 and 25 The
number of these unresponding mdividuals dropped steadily 1n successive

age groups reaching 5 per cent in the late thirties
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Individual sanation In dealing with the male Kansey and his cof
Ieagues were at great pasns to emphasize the wade ranges of vamation
tm all aspects of human sexual activity ‘Their studies on the female have
led them to lude that the corresponding ranges for the female are
very much greater Thewr record of mdvidual vanation can be briefly
summanzed

‘Two per cent of the females had never been aroused erotically Some
had been aroused only once or twice or a very few tumes i therr hves
At the other extreme there were women who bad been aroused almost
datly and sometimes many times per day for long periods of yeass The
same degree of tactle or psychologrcal stimulation had brought very
different responses from different females Some mdividuals responded
with only mild physiologica without reaching orgasm there
were otherswho had responded almost instantaneously to a wide variety
of stimult with intense physiological reactions quickly leading toorgasm

Among those who had ever been aroused there was none who had
been totally p to tactile but there were females
who appear never to have been aroused by any sort of psychological
stimuluz At the other extreme were women who had responded to the
pomt of orgasm to a great vanety of psychological stmuli Some of
these had been more resp to psychol 1 1 than any
male the authors had studied Among the women who had responded
to psychological sumult there were some who had responded only to 8
single sort of situation and some who had responded to every concev
able sort of situation mcluding the observation of other persons the
observation of sexual objects or achvity fantasies of sexval objects of
actwity recall of past expenience and the antierpation of new experence
There was every gradation between women who had responded only
occasionally to a single sort of psychological stmulus and those who
had responded regularly to every possible sumulation

Instances have been repored of baby girls showing erotic gesponses
at bucth and otgasm by 4 months At the other end of the scale there
were women Who had not expenenced thewr first erote arousal wotil
they were over 30 In addition of course there was the considerable
number of women who had never cxpenienced erotic arousal While the
earhiest age recorded for attaming orgasm was 4 months some 9 per
cent of women 1 the sample had reached therr late forties without
aclueving orgasm There were women who had reached thew first
orgasm at every age between these extremes including three who had
ot done so until they were between 48 and 50 years of age
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Amtong those women who had attamned orgasm there were some who
had never done so more than once or twice 1n therr ves This was true
even of some of the women who had been married for many years
Others had responded 1n 1 or 2 per cent of therr mantal cotus but
there were many more who had responded much more often including
some 40 to 50 per cent who had done so i nearly all of their coitus
Some of the women had been aroused to the pomnt of orgasm only very
occastonally with lapses of weeks or of months and sn some instances
of years between these periods of arousal of orgasm There 1s a record
of one woman who had gone for intervals of 28 years between penods
of cortus with a masturbatory outlet of not more than one orgasm every
2 years dunng that long time On the other hand there were women
who had responded with high frequencies apd great regulanty through
out their hves

There were women 1n the sample who had responded earlier 1n thewr
lives but who had ceased to experience orgasm and 1n some 1nstances
to be aroused erotically after therr late thirties or forttes More of the
women however had respouded until they were m thewr fifttes or
sixttes and there was one case of a 90 year old women who was still
responding regularly

Some of the women had derived their entire sexual outlet from a
single source This source might be masturbation or heterosexual
activittes without coitus premarital costus mamntal cottus or some
homosexual contact There were a few mstances of women who had
never expenienced orgasm except mn mocturnal dreams as well as
instances of married women who had never expertenced orgasm except
in extra mantal yutercourse Some of the women had n the course of
therr lives utilized all six of the possible sources of sexual outlet and
there were others who had been continuing to utilize all six during a
single 5 year period After the age of 15 something between 27 and
44 per cent of the women were depending upon a single source of outlet
in each 5 year penod between 16 and 33 per cent were utilizing two
sources of outlet more or less simultaneously between 6 and 16 per cent
three sources and a smaller proportion was utilizing four to six sources
within single age peniods Every concervable combimation of the possible
types of sexual outlet had been encountered

The sexual hustory of each 1nd: 2 unique b
tion of these vanables There 1s hitle chance that such 2 combination
has ever exsted before or ever will exist again We have never found
any mdvidual who was 2 composite of all the averages on all of the
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aspects of sexual response and overt activity which we bave analysed in
the present volume This 18 the most smportant fact we can eport on
these sexual hustones of the females who, have contnbuted to the
study [54] ’

HOMOSEXUALITY N WOMEN

The precise meamng of the term homosexual as used by kansey and
bis colleagues has already been discussed It may further be remarked
here that the supposition so widespread that homosesual contacts are
confined to the human speties 15 quite unrelated to the facts for sexual
contacts between individuals of the same sex are known to occur 1
neatly every species of mammal which has been extensively studied
‘The one particular in which human female homosexual contacts appear
to <hffer from those encountered 1 sub human females 1s that whereas
orgasm may occur 1 the former 1t does not appear to do so 1 the
lattet On the other hand 1t 15 uncertain how often females of other
species ever reach orgasm 1 any kand of sexual actrvity though there
are mdications that 1m some species at least female orgasm may some
timies ocenr

In the group of females studied by hansey and Ins colleagues there
were some who had been of spearfically erotic resp to
other females when they were as young as 3 or 4 years The pro
portions of those who had been so aroused rose steadily without any
abrupt development to about 30 years of age by whuch time 25 per
cent of all the females had recogmzed erotic responses 1o other females
The accumulative figures finally reached a Ievel at about 28 per cent
The number of females who had made speerfically sexual contacts witht
other females also rose gradually from the age of 10 to about 30 by
which time some 17 per cent of the females had had such experencs
By the age of 40 19 per cent of the females had had some physical
contact with other women which was deliberately and consciously at
Ieast on the part of one of the partners intended to be sexual

Female homosexual actiity was fargely confined to the single women
and to a lesser extent previously marned women who had been
widowed separated or divoreed It was uncommon among marned
women

One half to two-thirds of the women whe had homosexuat contacts
had reached orgasm 1 at Teast some of those contacts By the age of 20
there was only 4 per cent of the total sample who bad expenenced
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orgasm 1n homosexual relations and by the age of 35 stul only 11 per
cent with such experience The accumulative 1ncrdence finally reached
13 per cent m the middle forties

Homosexual activities like most other types of sexual activity 1n
women (apart from marital coitus) mostly occurred sporadically There
mught have been several contacts within a matter of a few days and then
none for several weeks or months In some there was intense and fre
quently repeated activity over a short penod of time with a lapse of
several years before any further stmular activity took place On the other
hand there were a fatr number of histortes ;n which homosexual partners

had lived together and d regular sexual rel for many
years 1n some instances as long as 10 or 15 years or more and had had
sexual vontacts with derable regulanty throughout those years

This situation 1s 1n contrast to that for the male where homosexual
associations are only rarely on a long term basis Clearly a steady
association between two females 1s culturally more acceptable and 15 1n
consequence a stmpler matter to mawmtam

Even among the marrted women 1n the sample there were a few n
each age group Who were having homosexual contacts to the pomt of
orgasm Some of these were completely homosexual m that they had
no coutus at all with thewr husbands although they may have contrnued
to live with them It 1s perhaps surpnsing to find that even mn these

the spouses d on excellent terms even

though therr mutual sexual activities were pon-eustent Higher fre
quencies of homosexual expenience were encountered among the women
who had been previously marrted and who were widowed separated or
divorced Occastonally h 1 had been the cause of
dwvorce though apparently this 1s very rare

Another sharp contrast between active male and female homosexuals
15 the high proportion of the latter who had had their experience only
with a single partner This amounted to 51 per cent of the group A
further 20 per cent had had it with 2 different partners 29 per cent
with 3 or more and only 4 per cent with more than 10 partners
Among the males on the other hand a high proportton had had it
with several different persons and 22 per cent had had 1t with more
than 10 partners

Unlbike any other form of female sexual activity the inadences of
homosexual activity among women correlated closely with therr educa
nionalbackground They occurred among a smaller number of the women
who had gone only to primary or secondary schools and 1 a distinctly
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targer number of those who had gone to college They were found sl
more frequently among those women who went on to do graduate
work For example at the age of 30 years 10 per cent of the prmary
school group 18 per cent of the secondary school group 25 per cent
of the college group ard 33 per cent of the graduate group had
recogmzed that they had been erotically aroused by other females
There was however bitle relation of the incidences 1o the occapationsl
classes of the women s parents or to the decades of their birth norwas
there any relation to the age of onset of adolescence Once agatn how
ever homosexual actvities were markedly less frequent among the
sebgious than among the less devout women

Homosexual actvity ocours less coramonly among women than
among men Among the former the accumulative mnaidences of homo-
sexual responses had ulumately reached 28 per cent as agamst 50 per
cent for the latter The maidences of overt contacts to the potnt of
orgasm bad been 13 per cent for the former and 37 per cent for the
Iatter In other words homosexual sesponses bad occurred mn about
half as many women as men and they had proceeded to ergasm
about & thrd as many women as men Furthermore there were only
about a half to a third as many wemen i any age pertod who were
primanily or exclusively homosexual as there were men Far fewes
women had d ther bt 1 for a8 many years as
most of the men and a much larger proportion (71 per cent) of the
women who had had homosexual contacts had restricted their actvities
to a single partner or to two whereas only 51 per cent of the males
1nvolved had so restricted thewr contacts Many of the homosexual
males had been hughly pronuscuons sometimes finding scores or hun
dreds of sexual partners

Thus the widespread opinion that h ! resp are more

common among women than among men 1s not supported by the data
obtamed by Kinsey and his colleagues nor as they pont out 18 st
supported by previous studses based on speafic data They suppose that
the opion may have orygnated 1 the fact that women are more openly
affectionate than men m our culture Women may mdulge frecly 15
behaviour 1 pubfic whuch 10 men would arouse the utmost consterna

tion By mterpreting thus behaviour on the basts of male psychelogy

men have inchined to the belief that the female behaviour reflects
emotional sntesests that must develop sooner or later wto overt sexual
relationships It would appear that on the contrary most of the show
of affection between women reflects no sexual interest whatever
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OROASM IN WOMEN

Although there secms to be bttle doubt that orgasm 1s rare or even
very Tare among the females of sub human mammalan species 1
humans orgasm appears to be essentially the same 1 both the male and
the fermnale despite a widely held view to the contrary

Pulse and respuratory rates and blood pressure mise 1 the same way
and there 1s the same 1ncrease of muscular tensions with rhythmic
movements The tumescence of the penus 1s paralleled by that of the
clitorss and the bulb of the vestibule Agamn contrary to the general view
women appear to be capable of responding to the pomt of orgasm as
quickly as men and indeed there are some women who respond even
more rapidly than any man To respond at ali however the female
must be sufficently stmulated and must not be inhibited 10 her actinty
1t also appears true that women are far less susceptible than men to
psychologrcal stimull From a close study of therr case hastones hansey
and his colleagues have concluded that there must be very few 1f
any women who are altogett pable of resp though as a
result of therr upbringing or later environment they may have be
come so mhubited as to present the picture of apparent and complete

fagidity

1t would appear that the average women i the sample stodied by
Kansey and tus colleagues had reached orgasm in something between
70 and 77 per cent of her mantal coitus The percentages had vared
constderably 1n different periods of the marrtage Thus 1 the first year
63 per cent of coitus had result in orgasm by the fifth year the figure
was 71 per cent by the tenth year 77 per cent by the fifteenth year
81 per cent and by the twenteth year 85 per cent

There were some 14 per cent of the women in the sample who had
regularly responded with multiple orgasm This was true not only of
the womenr who responded on every occasion of coitus but also of
some of those who had responded to orgasm for anly part of the time
The woman may have had two or three or even as many as a dozen or
more orgasms tn a relationship 1 which her husband had ejacufated

only once Among the younger males some § to 15 per cent had been

capable of multiple orgasm but the capacity had decreased among the

older men Sice 1t 1s very uncommon for marmage to ocour between

men and women both capable of multiple orgasm 1t follows {as men

tioned earler) that for the wafe to obtamn her mawmmal satisfaction

exther the husband must be able to prolong cortus to a considerable
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lasger number of those who had gone to coliege They were fouad still
more frequently among those women who went on to do graduate
work For example at the age of 30 years 10 per cent of the prmary
school group 18 per cent of the secondary school group 25 per cent
of the college group ard 33 per cent of the graduate group had
tecognized that they had been erotically aroused by other females
There was however litle relatton of the neidences to the occupational
classes of the women s parents or to the decades of their bisth norwas
there any relation ta the age of onset of adolescence Once agan how
ever homosexual activities were markedly less frequent among the
religtous than among the less devout women

Homosexual activity occurs less commonly among women than
among men Among the former the accumulative nadences of homos
sexual responses had ultimately reached 28 per cent as agamnst 50 per
cent for the latter The moidences of overt contacts to the powt of
argasm had been 13 per cent for the former and 37 per cent for the
latter In other words h 1 resp had d 1n abott
half as many women as men and they had proceeded to orgasm 1
about a third as many women as men Furthermore there were only
about a half to 3 third as many women tn any age period who wete
prumanly or exclusively homosexual as there were men Far fewer
women had d thesr i 1 for as many years 35
most of the men and a much krger proportion (71 per cent) of the
women who had had homosexual contacts had restricted their actmities
1o & single partaer or to two whereas only 51 per cent of the males
savolved had so restricted their contacts Many of the homosetual
males had been highly promiscuous sometimes finding seores or hun
dreds of sexual partners

Thus the wadespread opmon that h wal are more
common among women than among men 1s not supported by the data
obtamned by Kinsey and his colfeagues mor as they pomnt out 15 1t
supported by previous studies based on speaific data They suppose that
the opimion may have ongmated in the fact that women aremore openly
affectsonate than men 0 our culture Women may mdulge freely
behaviour in public which 1n men would arouse the utmost consterna
tion By wmterpreting this behaviour on the basis of male psychology
men have snclined to the belief that the female bebaviour reflects
emotional interests that must develop sooner or Jater tnto overt sevual
relationshups It would appear that on the contrary muost of the show
of affection between women reflects no sexual snterest whatever
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rhythmuc stimulatron 15 more Itkely to lead to orgasm than other less
direct though more prolonged techniques

It 1s highly significant that no factor showed a greater correlation
with the frequency of orgasm 1n mantal coitus than the presence or
absence of premartal expertence of orgasm Some 36 per cent of the
women had married without having had previous experience of orgasm
among them 44 per cent had fatled to respond to the pomt of orgasm
1n the first year of marnage On the other hand among the women who
had had even hmmted premantal orgastic expenence only 19 per cent
had failed to achieve orgasm 1n the first year of marnage and among
those who had experienced orgasm at least 25 times before marnage
only 13 per cent had farled to expenence it 1n the first year of marnage
Of the types of premantal expenience leading to orgasm which cor
relate most closely with the ncidence of orgasm after marnage 1t
appeared that coitus atself provided it led to orgasm was the most
important Orgasm from premantal heterosexual contacts short of
cottus also showed a close correlation but orgasm from masturbation
appeared to be less important 1 determining the Itkelihood of a
woman s attamment of orgasm after marnage In other words pre
martal socto sexual contacts resulting 1n orgasm are most effective 1n
paving the way to the achievement of the most factory mantal
sexual relatiops for the female Clearly thus fact requires serious con
sideratton by all who are concerned 1n the upbringing and welfare of
guls and young women
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extent or else 1t 1s necessary that other techmques, such as digital
stimulation, be employed before or after actual gemtal unton 1n order
that the wife may be able to obtain maumal satisfaction

Many factors are involved i the determination of a woman s orgastic
capactty In the first place it 1s clear that great varability 1n intrinsic
capacity must exist For example the ability of a few females to reach
otgasm very rapidly or to have repeated orgasms within a very short
pertod of time may depend upon a constitutional capacity, rather than
one resulting from tramning or any other form of expertence that 15 1t
may be pimanly determined genetically We have already seen that the
proportion of cortus leading to orgasm increases steadily during the
years of marnage The proportion of women reaching orgasm appears
to have been hugher 1n those from the upper educatronal fevels and to
a lesser extent 1n those comung from wealthier homes

‘There has also been an increase 1n the proportion of women achieving
orgasm during the past four decades The number of women who had
never responded to the pomt of orgasm 1n the first year of marnage was
33 per cent among those born before 1900 but only 22 or 23 per cent
among those born after 1909 Sumlarly the number of women who had
responded i all or nearly all their mantal contacts n the first years of
marnage had nisen from 37 per cent 1n the older generation to 43 per
cent m the younger It1s believed that these differences are evidence of
the changmg attitudes and pubhcly accepted mores of the group to
which the female belongs There 15 no correlation of orgastic capacity
with age of onset of adolescence 1n contrast to the state of affairs
already noted n the male The degree of religious devotion appears not
to have affected the frequenctes of orgasm It 1s perhaps of some import
ance that there was less mfrequent response to orgasm among the
females who had married by the age of 20 years than wn those who
marrted later It 1s probable that the greater capacity of the women
marrying later depends at least to some extent upon the fact that they
have had more extepsive premarital expenence leading to orgasm
experience which stood them 1n good stead when they marred

Contrary to what 1s populatly supposed the freq) of at
of orgasm 1n marnage has not been closely related to the use of extensive
and elab love techmgues The data d by Kinsey even sug
gest that the use of extended techmques may at least 1n some cases
interfere with the female s attamment of orgasm Most females can
masturbate to orgasm 1n far less time than‘xt‘ takes to reach orgasm 1n

cortus [t seems therefc that 72 P or
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previous sections a brief review will help to give perspective to the
subject This 15 all the more true smee the boundaries of the abnormal
are not all clearly marked The reader who requures detailed ;nformation
1s referred to Allen s [2] book on which the following account 1s mainly
based We begin with a group of practices mvolving the mouth or the
excretory and genital apertures

Sexual orahsm Mouth gemtal contacts according to hinsey are so
common that fellatio (application of the mouth to the pems) and
conmimetos {appbeanon of e mouth o the female gentaha) can
hardly be called perverssons If used as the sole form of sexual outlet
they could obviously be so regarded but 1f mere mcidentals to hetero
sexual cortus they are better considered as aspects of coital techmque
Certamly they have their counterparts i the sexnal actrsties of lower
ammals Oralism may be traced like ordinary kissing to the suck
1ng response—one of the earliest of all mnate reactions It 1s un
necessary to elaborate this subject further but reference must be made
to a practice which has been known 1y to lead to d.
results namely blowing mto the vagma as a vanety of cunmlinctus
usually on the completion of cortus At least two cases of sudden
death of the woman from air embolism s a result of this actvity are
known to have occurred within recent years Obviously no woman
aware of the nsk would submut 1o such a procedure

Sexual analism 1s more obviously abrormal though most commonly
assoctated with homosexuahity 1t 1s not always so and may provide
sexual gratfication for both partners The behaviourist view of 1ts
development 15 that 1t 15 simply a musdirection of the sexual actvity
which 15 normally towards the vagiza clearly an unsatisfying descrip
tion rather than explanation The psychoanalytic view 15 that 1t 1s due
to fixation and regression to the second stage of libidmnal development
where for some reason the child obtamed sexual pleasure from apal
contacts and tended to seek this pleasure unconsciously afterwards
an explanation which 1s scarcely more sausfymg The frequency of its
occurrence 13 estimated by Allen as about 20 per cent of homosexual
contacts but oaly about 0 1 per cent of heterosexual contacts Kinsey
does not gve precise figures

Coprophilia and coproph imply the I of as
a form of sexual pleasure usually subsidsary to the sexual act stself
Psychoanalytically the perversion 1s regarded as a form of oral and
anal eroticism  the disorder 1s traceable back to the infant s tendency
to place anytlung withm reach m 1ts mouth faeces mncluded and can
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a term, are based essentially upon biblical precepts and so regard

all forms of sexual activity other than gental mntercaurse between
husband and wife as wnproper, those activities which do not entast
coitus at all are further regarded as unnatural or perversions though
115 clear from what has already been said that nearly all men and
wormen engage sn some of these activities at some time When we con
sider fusther that what 1 accepted sexually at one epoch 1n one com
mumty or atone level of a community, may be rejected elsewhere [33]
1t becomes obvzous that this wade condemnabion of so much sexual
activity as perverted s quite srrational Many ‘annatural practices oocut
frequently among other ammals and are therefore clearly not outside
nature Mareover i 15 principally among the poorer classes that
heterosexual mtercourse with few or no accompaniuments 15 ta practice
regarded as the only legitsmate form of sexual actvity at hgher educa
tional fevels the soph of sevual technug { and orat
stimulation by both pariners costal positions other than the conven
tional dorsal ope preference for nudity during intercourse and so on—
are far more frequent  But these of course are nothing more than
counterparts of the notural activities 1n which lower ammals indulge

‘There 1s much justification for a far broader and more tolerant view
of sexual anomalies i generaf than has usually been adopted by our
soaal orgamzations and particularly by the law Many acimities
usually classed under this heading occurnng as frequently as they do
are not usefully grouped as perversions and 1t 1s better o reserve the
terr for actmties which really are rare and cannot be regarded as
countesparts of activities i which other mammalian species commonly
engage A fufl d of these fres of sexual beh
clearly does not deserve a place 1n this book which 18 primaniy con
cerned with the normal 1 human reproduction However as 1n some
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plete 1dentification of the pervert with the mother as is shown espect
ally in those individuals who are also and must be dressed
m female clothing 1 order to enjoy their perversion Homosexual
masochism 1s 2 not uncommon varant

Femumne masochism 18 very different from that found 1n the male
but 1s typified by the woman whose husband beats her and otherwise
maltreats her but who stays with him just the same It will be recalled
that in Somerset Maugham s nove! The AMoon and Stxpence on Gauguin
when the latter warns the native gl who wishes to be his wife that he
may beat her she replies How else will I know that you love me?
mdeed there 1s hLttle doubt that m many commumties this sort of
masochistic reaction 1s general It can then hardly be called a perversion
The harsh conditions to which women deliberately subject themselves
1m some convents may also be explained on masochistic ines Allen
sums up the difference between erotogemc (male) and female maso
chism by saying that m the man masochism appears as a defimte
obvious outstanding neurosis which occurs peniodically whereas 1n
the woman 1t s more of a way of life a behaviour problem rather than
ancurosts It 1s perhaps not clear why a neurosis 15 not a behaviour
problem

Vanous p Iyt to explam fe t
have been made but none 1s very satisfactory Undue emphasis has been
placed by some writers on the gul s reaction to her discovery that she
does not possess a pemis and therefore directs her aggressive urges
mwards towards herself Another view regards 1t as being a fixation on
the fantasy and dream life so prolific at puberty and 1 which many
girls show a marked masochistic element of which the rape fantasy 1s
quite characteristic

Moral masochusm Freud has regarded as farthest removed from sex
1t 15 typified by the acts of fakirs who lie on beds of nauls and otherwise
1nflict pain on themselves for allegedly religious motives

As 1 sadism the compulstve obsessional element 15 equally shown
by masochism but since the latter mever mvolves harmung other
persons 1t does not of itself constitute a social problem

We vome next to a group of perversions m which exposure of the
body 15 wmportant Seoplophilia and exhibitionism are a related pair
one being the counterpart of the other Scoptophilia or voyeurism 15
the obtaming of sexval pleasure from watchmg other people either

d or engaging 1 sexual peepmg Tom 15 the
hetype Exhit 15 €xp e oneself to obtain sexual pleasure
13
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thus be regarded as a persistence of this behaviour Sexual mterest
i unine and 1ts voiding gives rise to the perversion called undinism, 1
which pleasure 15 obtained by watching the act of urination by another
person either of the same or of opposite sex A rare variant 1s that 1n
which pleasure 1s derived from urinating upon the loved one or from
being urinated upon by hum or her Agamn the perversion unmustakably
betrays the persistence of infantile behaviour

A second group s that associated with giving or feehng pam Its
name Sado masochism 1s derved from the Marquis de Sade and from
Sacher Masoch Sadism 15 defined as the obtaming of sexual pleasure
from acts of cruelty, while m masochism the pleasure 15 derived from
acts which would normally be panful or humibating In practice some
degree of admuxture of the two 1s always found Sadism appears to shade
by mperceptible degrecs from straightforward cruelty to complete
sexual satisfaction with orgasm nd ejaculation accompanying the
perpetration of the cruel act

Aggressive tendencies which are at the root of all cruelty appear
very early in development though the opportunity to give expression
to them scarcely arises until the development of testh Biting the breast
15 thus held to be the earhest form of overt aggression the child can
show and 1s thought by some to be the basis for later sadism The
psychopathology of the d 18 phicated and the subject of

pott but lttle ag It seems however that m

general the sadist directs his aggressive emotions against those whom
were he normal, he would love he thus transposes aggression and
affection He 1s usually 1mpotent or attains potency only by fantasy
of the snfliction of pamn There 15 a strong clement of obsessional com
pulsion which drives the sadist to run great nsks 1n order to relieve
the tenston—the counterpart, of course of libido 1n the normal person
—which mounts steadily until relieved by the perpetration of the cruel
act Another important fact 1s that frequently sadistic behaviour may
appear under the 1nfluence of alcohol, 1n persons perhaps unaware of
their Liability to such a response with very serious consequences both
for the victim and the perpetrator

Masochism 15 the nverse of the wish to hurt It can exist in three
forms erotogenc femunne and moral The first 15 merely a reversal
of active sadism and Allen considers that ats mechamsm proceeds from
a wish to hurt the mother being converted 1nto a wish to be hurt by
the mother and hence by the same type of transference as occurs m
normal development by women in general There 1s a partial or com
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ment will now be added The psychoanalysts regard castration fear as
the basis of the disorder (which description 1s deserved only when the
ndividual stands hugh on the hansey heterosexual homosexual rating

le—that 15 has exclusively or almost exclusively 1 rela
tions) They consider that in boys the sight of female gemttalia dunng
mfancy may raise a fear of castration—that the individual could come
to resemble the female by loss of the pemis—and thus can persist into
adulthood so that for sexual purposes all individuals who do not
possess a pems are rejected The castration shock of seemng female
gentalia 15 not 1tself the cause of homosexuality since under psycho
analysis many heterosexual males admut to the same shock 1t 1s the
{unexplamed) reaction 1o the shock which 15 abnormal 1n the homo
sexual Another possibility 1s for the pervert to regard the female
gemtalta as a castration instrument and so to express disgust for them
resulting 1n 1nability to have heterosexual intercourse

Other psychopathological possibilities exist Allen believes that one
of four possible situations can be causative

(1) Hostility to the mother
(2) Excessive affectton for the mother

(3) Hostility to the father Ocdipus complex

(4) Affection for the father when the father himself does not
show suffi | ual traits ) of an abnormal
father

In normal development affection for the mother learned during
1nfancy later becomes transferred to other women but if such affection
has never been achieved its transference will fail also and so only
hatred may be felt for women Such a situation may well evoke homo
sexual reactions In the second possibility the father may be a non
entity may die during the child s mfancy or may be abroad for long
periods the boy then has no masculine persons to emulate and so
tends to rdentify humself more and more with the mother The fact
that waves of homosexuality have been observed following wars 15
explaned by this hypothesis Hostility to the father s the other side
of the Oedipus tnangle and may anse 1f the father 1s a brutal person
who 1l treats the mother once agan the boy would tend to 1dentify
humself with the mother this time through hatred of the father In thys
type of situation all grown men are apt to be regarded as brutal like
the father so that the sexual object sought 1s Likely to be a young boy
rather than an adult man Where the father 1s relatively effemunate
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1t 15 almost confined to males who expose their gemtalia but female
exhibitionists certainly do exist

The most obvious explanatton of scoptopluhia 1s that it 15 stmply a
persistence of the nfantile desire to look observations of the social
Iife of monkeys have amply demonstrated the keen imnterest taken by
nfant monkeys 1n the genitala of thew mothers and in acts of coutus
by adult monkeys i the colony The data of Kinsey and his colleagues
on pre adolescent sexual activities to which reference has already been
made show how mmportant a part 15 played by scoptophilia and ex
hubitiomism at this stage Its presence in the adult may be looked onas
a mamfestation of immatunty 1n sexual development Its frequency
among adults 1n a partial degree 15 however obvious from the consider
able audtences which attend vaudeville and burlesque shows 1n which
women appear 1n states of complete or partial nudity and engage 1
strip tease fan dances and so on

Exhub 1§ regarded as lly a secking for love but as
usually carried out has a strong ob ! basis Many sufferers from
1t give evidence of severe repression 1n earlier life, so that the perversion
15 an act of defiance Psychoanalytical theories regard castration fears as
basic to both scoptophilia and exhubttionism this may be true and 1s
certamly easy to understand in the case of the extubitiomst whose act
15 perhaps 2 deneal of castration

How completely these perversions are a product of particular socral
conditions 1s illustrated by an example of Westerbrook s (quoted by
Allen [2])

If you five among men and women who are practically nude they
soon fail to aftract attention Everyone 1s attired alike 1t 1s part of
everyday life Let a nude male or female garb themselves 1n trousers
or petticoats wath the rest of the people nude and one notes how soon
sexual curtosity becomes excited That which 1s exposed never creates
curtosity 1t 1s that which 1s hidden I recall hearing a lady mussionary
bound for the Bismarck Archipelago who was most distressed by the
thought of leaving her husband s side before she became used to the
sight of nude men and women She accustomed herself to the hornifying
spectacle by peering through the portholes of the ship as 1t lay at
anchor herself unseen

Homosexuality has already been dealt with from the factual poat
of view and we have seen that 1t 1s frequently assocrated with other so
called perversions A few comments on the mechamsm of its develop-
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to produce a psychiatric cure should have prior claims over merely
vindictive pumshment

Two other ph require d —masturba
tion and fetishasm

Masturbation will recetve a brief mention only No proof whatever
has been adduced to support the often rerterated view that st 1s 2 harm
ful practice To Roman Catholics it 1s a carnal sm—more heinous 1n
fact than fornication no comment on this view 1s recessary smnce 1t
could serve no useful purpose One psychoanalytical view 1s that it
shows attachment to the mother and 1s  regression to the phallic stage
of sexmal development 1f so the near umversality of masturbation
merely reflects the attachment which all feel to a greater or lesser
degree for therr mothers The harm of masturbation undoubtedly hes
m the feehngs of gt which 1t may engender—but these can anse
only through the misguided interference of adults who by their pro-
hibitions and threats arouse such feelings So-called compulsive mastur
bation and psychic masturbation (in which orgasm 1s reached without
actual pemile stimulation or other frankly eronc actwities) ave nearly
always merely parts of overnding psychoses (such as schizophrema)
There 15 of course no need to approve masturbation sumply because
one does not condemn 1t If 1ts occurrence to the usual extent in
children 1s 1gnored rather than made the object of strong parental
disapproval 1t nearly always becomes insignificant as the child s sexual
development proceeds normally And in any case 1t may be a socally
far less objectionable outlet to the mtense sexual capabilities of
adolescent boys at least than heterosexual mtercourse which 1s the
only naturai alternative

Fetishism conststs 1n the substitution for the normal sexual object of
another related to 1t but totally unfit for the normal sexual aim A
normal male may meet very many attractive women during the course
of the day but not be sexually excited by any of them or perhaps by
one or two These few individuals must possess some charactenisttc—
complexion colour of hair shape of body perfume for example—
which arouses the male erotically The fetishust 15 preoccupsed solely
with that characteristic and not with the woman who bears 1t He may
thus denve erotic sumulation from a woman s mackiatosh furs sik
stockings and so forth which he may feel impelled to steal 1n order
to exaite hus sexval feehngs and wiich he may handle or contemplate

while masturbating Fetishism apparently 1s pracucally confined to
men
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and especially »f the mother proves unfanhful, the boy, by mouldng
himself (mtrojection) on the father may become homoserual in psyclue
response and, like hus father, be hostile to women (identified with the
faithless mother)

Analysis of psychic homosexuals seveals that the love object 13
1dentified with the mother (though of course, not consciousty) Because
of this met phoses of vanous I parts of erotic mterest
alse occurs Thus the breasts of the mother become transmuted 1mto
the pem. of the sexual pastner (evplaning the frequent fellatio found
among h 1s) or mnto the b ks (hence homosexual sadistc
attacks on the buttocks, typified by the schoolmaster s camngs and
the homosexual s nterest in men m tight breeches) and the vagina
becomes symbolized by the partoer s anus or mouth

Suce at the nme of puberty boys and guls often pass through a
clearly defined homosexuat stage st 1s a particularly vulnerable peniod
dunng which sed f Is may bly lead to fixa
tion at the homosexual level and so prevent normal heterosexual
behaviour from developing The soctal mportance of this cannot be
overemphasized and the ease with whuch perverts can be placed 1
positions of authonty over chuldren—as school masters and mustresses
scoutmasters  Sunday school teachers and so on~-without proper
enquiry wmto therr antecedents 1s alarming It 1s also verv pertinent to

that repeated severe jat often have no deterrent
effect upon such persons and therefore cleacly serve no useful purpose
Fortunately the judiciary 1 showing a growing awareness of the
futihty of such punstive measures and of the far better potentiahties
of proper psychiatnic treatment

Transvestism the weating of the clothes of the opposite sex for
sexual purposes, 1s nearly always combned with other practices such
as homosexnalty, sado h exhib aad f¢ e
known examples are Cahigula and the Chevalier d Eon (hence Eomisnt}
and George Sand

Infantosexuahty the use of immature persons as sexuat objects, we
have already met with as part of other perversions It 15 especially

d with h ity Psychoanalytically 1t 23 the result of
an unresolved Oedipus complex, wherein the mature female suggests
the mother with whom sexual refations are prohubited children are
heref hized as spb The practice s potentially socally
harmful for reasons pomnted out above and 13 nsually dealt with
savagely by the Jaw, though scarc:zl?‘sfnr the same reasons The attempt




SEXUAL ANOMALIES AND DISORDERS

seen a case wherein normal mtercourse occurred between a man and
woman before they were marnied but when after marnage the woman
told her husband that she had previously had intercourse with other
men he became tmp or psychic homo
sexuality 13 also a cause of lmpotcnce as are certain frank psychoses
such as depressive states
The psyct lysts consider 1mp and frigidity to be the result
of mfanhle modes of reaction the main cause bemng unconscyous hate
The anxiety which commonly accompanses sexual aversion 1s attrt
buted to the plex-—th wish to castrate
the father with consequent fear that he will retaliate upon the patient
This 1s rationalized mto vanous causes for the sexual difficulty—
causes which donot in fact bear close examination Fixations at stages
other than the 0ed1p:|1~—oml and anal for example—may also result in
d has been as a form of focal
suicide brought about to solve unconscious conflicts caused by fear
of punishment reprisals and of unconscions hate associated with
deficiencres 1n the erotic investment of the act due to conflucting aims
Excessive sexual desire 15 espectally difficult to define because the
normal 1n sexual desire 15 itself so vanable The frequency with which
a man has ejaculations 1s not necessanly a gurde to his normality or
excess of desire regular ejaculation once a day or more need not
necessarily stamp a man as oversetxed On the contrary the victim of
satynasts (in the male) or nymphomania (in the female) though appar
ently dnven to extraordinary lengths by sexual desire obtains far less
pleasure (and 1t may be fewer orgasms) than most normal men and
women do very much more easily It seems clear that 1n these cases
the libido 15 not merely excessive but 1s also abnormal qualitatively
‘There are of course many factors other than psychological abnor
mality which can lead to increase of sexual desire such as particularly
erotic circumstances attracttve and co operative partners raised tem
perature (be 1t enviconmental or due to low grade fever) and so forth
but these usually merely produce a moderate increase 1n the hbido and
not such a change as would suggest sexual abnormality Indeed the
type of abnormality we are considering 1s rare both 1n men and women
Behaviounstic explanations of hypersexuality are meagre and un
convinaing The psychoanalytical view 1nvolves the Oedipus complex
as usual the Don Juan type of male seeking his mother 1 all women
but falng to find her It also mvokes sado-masochistic elements—
wishes to mjure women and self pumshment Homosexuality 15 a
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In attempting to explain this bizarre behaviour, ot ss suggested that
the sexual object represents the mother and 3s the result of conditioning
which the child recerves from ber at an early age The adult thus be-
comes sexually etcited only by those objects which recal] thus assocsation
with the mother Allen mentions the case, desenbed by Howe, of 2
man who oblamned sewal excitement from observing another man m
severe paroxysms of coughing I he encountered such a person he
would follow him for mies untl eventually he achieved orgasm It
was discovered that the patient s mother suffered from a severe cough
to which he had become conditioned so 2s to regard 1t a5 a sexval
symbol~—and thus as a symbol of femummity It 15 not at alf clear why
a few men should develop this abnormat type of response

Finally we must deal with the dufficult problems of 1nadequate or
excessive sexual desire The mawn difficulty anses from defiung what
constitutes t0o much or ‘too hitle®

Sexual 15 fested as 1y 11 the male and fngidity
30 the female It has already been pointed out that this 1s nearly always
of psychologseal ongm, but there are a few other causes which deserve
mention Eunuchoids are invanably ymp and respond d li
to testosterone admmstration but this hormone can be expected 10
have Iittle or no effect on males whose testes are already producing

deq of the sub P ged malnutrition leads to
smpotence (as seen i prisonet of war camps) as may certamn diseases
such as diabetes Another cause 1s phimosis (tght prepuce) which
causes pain on erechion so that, by a process of conditiomng erection
eventually fafs to occur Impotence may be assoctated with absence of
Tibido—as n all the organic causes mentioned above except phumosis
or the fibido may not be affected In the latter case spontancous
erechions, and perhaps nocturnal ¢mussions may occur but the pateent
complains that he 1s unable to erect when he wishes to have cortus, of
that the erection subsides before he can achieve orgasm This sort of
case always has a psychological basis The tied smpot assoct
ated with premature gyaculation has already been futly discussed

Psychological impotence usually anses as a form of negative cont
ditiomng, through repression of the sexval mstinet durng 1ts natural

develof 10 chuldhood and adol Thus most mmpotent men

and fngd wormen come from fattles  which sex was regarded as

strictly taboo and perbaps more or less disgustng Impotence may also

follow the unhappy termination of a love affarr or some mcident of a

sexual nature whick produced a shock to the patient The wnter has
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seen a case wheremn normal intercourse oocurred between a man and
woman before they were married but when after marnage the woman
told her husband that she had previously had mtercourse with other
men he became imp G or psychic homo
sexuality 15 also a cause of mmpotence as are certam frank psychoses
such as depressive states
The psychoanalysts consider 1mp and frigidity to be the result
of infantile modes of reaction the main cause betng unconscious hate
The anxiety which commonly accompal:ues scxual aversion 1s attn
buted to the plt wish to castrate
the father with consequent fear that he will retahate upon the patient
This 15 rationahzed mto various causes for the sexmal difficulty—
causes which do not 1n fact bear close examunation Frxations at stages
other than the Oedipal—oral and anal for example—may also result 1n
mmpotence The condition has been summanzed as a form of focal
smede brought about to solve unconscious conflicts caused by fear
uf pumshment reprisals and of unconscious hate associated with
1n the erotic of the act due to conflicting aims
Excessive sexual desire 15 especially difficult to define because the
normal m sexual desire 15 1tself so vaniable The frequency with which
a man has ejaculations 1s not necessanly a gurde to his normality or
excess of desire regular ejaculation once a day or more need not
necessarily stamp a man as oversexed On the contrary the victim of
satyriasts (in the male) or nymphomanea {in the female) though appar
ently driven to extraordinary lengths by sexual desire obtains far less
pleasure (and 1t may be fewer orgasms) than most normal men and
women do very much more eassty It seems clear that 1n these cases
the libido 15 not merely but 15 also
There are of course many factors other than psychologlml abnor
mality which can lead to 1mcrease of sexual desire such as particularly
erotic and co op partners raised tem
perature (be 1t environmental or due to low grade fever) and so forth
but these usually merely produce a moderate increase in the hibido and
not such a change as Would suggest sexual abnormalty Indeed the
type of abnormahty veoare considening 1s rare both 1n men and women
of b 'y are meagre and un
convineing The psychoanalytical view 1nvolves the Oedipus complex
as usual the Don Juan type of male seeking hus mother 1n all women
but fathing to find her 1t also invokes sado masochistic elements—
wishes to injure women and self pumshment Homosexuahty 1s a
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frequent charactenstic of hypersexual women, who thereby are fed to
become active rather than passive 1n purswt of sexual gratification
psychoanalvtically such a woman 1s seeking a father substitute and
her antense sexual urge 15 thus unconsciously incestuous The obses
sional element which recurs so much among the sexual perversions 13
again manifest Prostitution may but more commonly does not spnng
from hypersexuahity Frank psychosis such as mama or schizophrema
m some of 1ts fater stages may be found 1n association with sexual
msatiabihty

When one considers how comphicated 15 the pattern of sexual
development from infancy to adulthood at how many stages aad
through how many influences it can be arrested dverted or caused to
regress how far from the truth are the popular views on sex and how
unaware the average person 1s of the extent and nature of the sewal
activities of hus next door nexghbour let alone more distansly duetlag
men and women how the sexual mores vary in dfferent tmes
communities and social levels and how actual sexual practices com
monly differ markedly from the tacaly accepted standards for the group,
1t 35 scarcely to be wondered at that sexual disorders of alt hinds are
common and mdeed because the whole subject 15 so hemmed 1
with taboo far more common than any statt tws will be able to show
These 15 not the shghtest doubt that better knowledge on sex by the
general pubhic will go far to red the frequency of these &
and the musery they engender Many of the munor disorders arouse
fears 1n those who suffer from them out of all proportion to the actual
disabihity simply because of ignorance and farfure to realize how little
removed from normal the patsent really 1 Fear alone and the gener
ally negative reaction to sexual disorders hunders many sufferers from
seeking and of the p b of
at the hands of expertenced practitioners keeps yet others away from
secking help The violent aversion generally aroused by sexual pener
sion Ieads 1o the nfl of savage p perhap on
those who deserve them but more often on those who need treatment
not t True enhyl 15 enterng the courts in their
dealings with sexual offenders but slowly and far from uniformly
Not until there 35 a better balanced healthier outlook on sex by the
general public can 3t be expected that a rational atutude free from
vindictiveness will be shown by the Iaw By then however 1t 1s Iikely
that sexual offences would themselves have become far e s frequent
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ANATOMY OF THE REPRODUCTIVE
ORGANS

GENERAL ANATOMY OF THE ADULT MALE AND FEMALE

Although this section of the book 1s concerned pnmanly with a de
seniption of the male and female reproductive organs a bnef aocount
may first be given of certamn aspects of the general anatomy of adult
men and women 5o as to draw attention to the main structural differ
ences These affect principally the skeleton the muscles and the skin
with 1ts appendages

The male skeleton 1s on the whole larger stronger and heavser than
that of the female The most distinct sexual differences are to be found
1 the pelvis since 1n the woman this 1s modified for the specal function
of childbearing Indeed sex diffe may be seen 1n the foetal pelvis
as early as the third or fourth month of foetal ife They are less marked
m childhood and become fully developed only after puberty The
essential differences are found 1n the so called pelvis mnor or true
pelvis which m the female 1s wider m all diameters espectally in those
of the outlet so that it 15 less funnel shaped than that of the male At
the same time the cavity 1s shorter There are many differences 1n detail
but one feature alone s sufficient to enable a dragnosis of the sex of a
pelvis to be made namely that the pubic arch of the female 15 wider
1ts apex 1s rounded and 1t will accommodate a right angle 1n the male
1t s less than 2 nght angle and the apex 15 somewhat pomnted The
sacrum that1s the fused five preces of the vertebral column included 1n
the pelvis also shows distinct sex differences 1 the male 1ts curve 1s
umiform whereas 1n the female 1t 15 flat above and curved sharply for
wards below In the female 1t 1s also shorter wider and set more
obliquely than m the male

The femur or thigh bone shows munor differences 1n the two sexes
the head and the angle of the neck bewng smaller 1 women than 1
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freq t 1stic of hyp 1 women, who thereby are led to
become active, rather than passive 1n pursmt of sexual gratification
psychoanalytically such a woman 1s seeking a father substitute and
her mtense sexual urge 1s thus unconsciously mncestuous The obses
sional element which recurs so much among the sexual perverstons 1
1gam mantfest Prostitutton may but more commonly does not spriag
from hypersexuality Frank psychosis such as mama or schizophreni
n some of its later stages, may be found 1n association wath sexual
msatiabihty

When one considers how complicated 1s the pattern of sevual
development from infancy to adulthood at how many stages and
through how many sufluences 1t can be arrested diverted or caused to
Tegress how far from the truth are the popular views on sex and how
unaware the wverage person 1s of the extent and nature of the sexual
actiities of his next door neighbour let alone more distantly dwelling
men and women how the sexual mores vary in different tmes
communities and socsal levels and how actual sexual practices com
monly differ markedly from the tacitly accepted standards for the group
1t 15 scarcely to be wondered at that sexual disorders of all kinds are
common and 1ndeed because the whole subject 15 so hemmed 18
with taboo far more common than any statistics will be able to show
There 15 not the slightest doubt that better knowledge on sex by the
general public will go far to sed the frequency of these disorders
and the musery they engender Many of the munor disorders arouse
fears 1n those who suffer from them out of all proportron to the actual
disability stmply because of ignorance and failure to reahze how little
removed from normal the patient really s Fear alone and the gener
ally negative reaction to sexual disorders hinders many sufferers from
seeking treatment and 1g of the p 1es of t
at the hands of expenenced practitioners keeps yet others away from
secking help The violent aversion generally aroused by sexual perver
sion leads to the infliction of savage penalties sometimes perhaps on
those who deserve them but more often on those who need treatment
not punist True enhgh 15 entering the courts 1 thete
dealings with setual offenders but slowly and far from umformly
Not until there 15 a better balanced healthier outlook on sex by the
general public can 1t be expected that a rational attitude free from
vindictiveness will be shown by the Jaw By then however st 15 likely
that sexual offences would themselves have become far less frequent
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The skin of a man 1s thicker and tougher than that of a woman 1t 13
generally more heawily covered with harr and this 1n turn 1s coarser
This difference 15 accentuated on the face where 1 most women the

L]
Median sagittal sections of (z) female and (b) male sacrum Note the abrupt
curvatute and the greater obliquity of the female sacrum

i §

Comparative propostions of the adult male and female

harr remains very fine and downy On the scalp hair growth 1s more

profuse and the hair 15 more silkyn women With icreasing age the

tendency 15 to lose scalp hair 1n men but this 1s much less marked

women A distinction 15 often made between the distibution of pubic
3
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men but the vaniations 1n both sexes are so great that it 15 difficult to
be sure of the sex of any given femur

The skull of a woman 1s Iighter than that of 2 man and 1t retans more
of the characteristics of a young skull Its crantal cavity s on the average
one tenth less than that of a man of the same race Varous other munot
features 1f well marked may assist n determiming the sex of a skull

15 uat dpine

\—-—pubn arch

()]
Companison of (a} ptale and (b} female pelus  Note particularly the smaller
inlet of the pelvis minor and the narrower pubic arch in the male pelvis

such as a more vertical forehead smalier jaws and teeth more rounded
factal region and so on 1n the woman

The musculature of a man 1s i general better developed than that of
awoman particularly i the group of muscles assoctated with the verte
bral col the sacro spinal d mn the imb muscles There are
also specral differences m the muscles of the perineum of the two sexes
occastoned by the different arrangement of the genital organs
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appear to the naked eye as thin highly contorted threads The diameter
of the tubules vares from 012 to 0 3 mm and ther leagth from 70 to
80 cm (28 to 32 1n) If dissected under water each tubule 1s seen to
begin either blindly or by branching from an adjacent tubule close to
the 1nternal surface of the tunica albuginea and to pass towards the
mediastinum  near which the tubules unite to form a smaller number of
strarght tubules which open mto a comphicated sertes of canals within
the substance of the medsastinum called the rete testis
The semtiferous tubules are the structures within which the forma

tion of spermatozoa (spermatogenesis) actually takes place Each tubule
15 surrounded by a basement membrane of flattened cefls within winch
there are three irregular layers of cells representing the stages of develop

Tumany
stematmytas
sparmatozoa

secondary
‘spermatolytws

blood. vessels

Sertolt celt

spermatids

inteestiteal cells

S of the structure of the testis

ment of spermatozoa The outer layer of large cells contamns the
spermatogonia which by division give nise to the primary spermato
cytes These still contain the normal number of chromosomes but at the
next cell division by which the secondary spermatocytes are produced
this number 1s halved (see pp 2 15) The third layer consists of the pro
ducts of drvsion of the secondary spermatocytes the spermatids n
which the development of the tail of the mature spermatozoon com
mences The more mature spermatids each of which becomes a sperma
tozoon lie towards the centre of the tubule In addttion to the cells just
deseribed all of whach are germ cells n vanious stages there are large
pyramudal cells the bases of which are disposed among the spermato
gomia with the apices consisting of attenuated web-like material, pro
Jecting inwards and interlacing near the centre of the tubule These are
the Sertoli cells the exact function of which 1s a matter of debate It had
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hair 1n the two sexes the upper border betng described as concave
women and convex i men n whom the hair often reaches to the
umbihcus Though such a difference 1s charactenstic 1t 1s doubtful
whether any sigmficance whatever 1s to be attributed to a so called
male distibution of pubic hair when found m a woman

The subcutaneous fatty tissue tends to be thicker in women than 1n
men and this, together with the smaller muscles gives a more rounded
Iess angular contour to the woman

The wider shoulders and narrower hips of the man and the general
differences 1n contour between the sexes are illustrated 1n the accom
Ppanymg figure (p 223)

SPECIAL ANATOMY OF THE ADULT MALE
The testss The primary sex organ of the male 1s called the testis It
15 an ovoid structure averaging some 37 cm X 25c¢m X22c¢m
(13m X 1 X 1) but great varations 1n size are encountered 1
normal men Estimates of the functional capacity of the testis made on
the basis of 1ts size are apt to be very misleading The supporting struc

head of epididymes o,
" £20

vas aeferens

vasa efferentia

mediastinum testes

contatning the
rete testis septum
body of epidsdyms straght tubule
tad of ¢prdidynis:

Duagram of the testis and epididymss

ture of the testis consists of a tough fibrous outer coating called the

tuntca albuginea from which thin fibrous bands or septa pass mwards

towards the posterzor part where the tunxa 15 thickened to form the

mediastinum testis By means of the septa the testis 1s divided 1nto

small compartments cafled lobules of which there are some 200-400

Within each lobule there are two to four semmniferous tubules which
224
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the gernunal epithelm 15 congenitally absent though the Sertol cells
are present
The mature spermatozoa which may be found within the centre of
the sermmiferous tubule ate greatly modified cells equipped for the two
functions of motion (so that they may travel to the vicinity of the ovim)
and fertilization Each consists of a head most of which 1s denved from
the nucleus, an 1ll-defined neck where the head jomns the mud prece and
a tail which extends from the mid piece The head 1s normalty ovoid 1n
shape but flattened so that in profile 1t presents an elongated pear
shape Over the anterior two-thlrds utends the head-cap The mud
prece appears as the of the tail Ttss
said to have a complex structure shown diagrammatwcally i the figure
It will be seen that the axial filament of the tail commences at the
posteror centriole the anterior centriole Iymg at the junction of head
and neck Surroundmng the central filament 1s the spiral thread and out
side this 1s the mitochondrial sheath At the distal end of the mud prece
1s the ternunal disc The tarl conststs of the axal filament around which
a thm protoplasmuc sheath extends to within a short distance of the tip
the uncovered awal filament at the tip 15 called the end prece The axal
filament 1tself consists of 9-12 fibnls All these details of the structure
of spermatozoa have been elucidated with the ordinary microscope the
electron microscope though possessing far greater resolution and able
to achieve much higher magnifications has done httle more than con
firm them This must be regarded as a great tribute to the older anatom
1sts and to their pamstaking observations with what would now be
ded as rather p
The total length of the spermatozoon 1s between 52 and 62 z (1 g or
micron 1s one thousandth of a milhmetre) of which the head measures
4to 5z the mud piece about 6 4 and the tail 41 to 52 ¢
‘Within each lobule of the testis the semumferous tubules are loosely
bound together with fibrous connective tissue m which run blood vessels
nerves and lymphatics In this mter tubular connective tissue are found
clumps of distinctive large cells containing yellow pigment granules
(Reinke crystallords) these are the interstitral or Leydsg cells a2 most im
portant component of the testis for they are the source of the male hor
mone which they secrete directly mnto the blood stream (see chapter II)
Epididyms From the rete testis mto which the semmiferous tubules
lead some 12 to 20 fine canals emerge These are the vasa efferentia
They pierce the tunica albuginea and affer a short straight conrse they
become convoluted to form the lobules of the epididymis Each efferent
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been assumed that they had a mere mechameal function (supporting
CCUS) or were m some way concerned with the nounshment of the
d £ spert far ceffs to mention yet another
synonym) 1n chapter If however the view has been expressed that
more probably they have an mternally secreting or endoonne fuaction

head
/ -
md
Proce tead cap
tud neck
antenor centnole
v postenor ceatnofe
4
Ty it spiral thread
o4l
ond- ¥
Prece }‘f mutochondriat
sheath
40
2 (B Y,
j‘__tcrmamlduc

fibrile of axiat
Lilament,

(<} a‘

Spermatoroa 1o (2) Fmﬁle and (B) surfage views (€} Enfarged diagram of the
head and mig prece of 7 spermoatoz

In sections of normal tesus the Sertoh cells are not easily recogmzed
but m certam cond 1 which the g 1 fiem 1 destroyed
or absent while the Scrtoh cofls reman stact ther form 15 readily
observed Two such conditions are (1) after exposure to X rays of suffi
cient mtensity to destroy the germmnal epithelium (the Sertol cells are
much more resistant to irradiation) and (2) a vaniety of male stenlity
(first described by del Castiifo Tr;b;cco and de la Balze [24]) 1n whuch
2
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cells which carry fine hawrs called ctha on their wnner surface By the
beating of the ctha 2 current 15 set up withim the flurd contents of the
canal dnving them onwards towards the vas deferens

The testis and 1ts attached epididymis are together called the testicle

Vas deferens As desenibed i the preceding section the vas deferens
15 the direct continuation of the canal of the eprdidyms At first 1t 1s
very luted but soon 1t o out and runs upward over the
postenior surface of the tests to enter the spermaue cord This latter
contans along with the vas deferens the blood vessels nerves and
Iymphatics supplying the testicle and a muscle called the cremaster the
reflex contraction of which draws the testicle upwards The cremaster
muscle 1s of little raportance in humans but in some antmals which have
a rutting season 1t serves to retract the testes from the scrotum m the
non breeding season The veins of the spermatic cord are noteworthy
forming a complex network called the pampimform plexus from 1ts
fancied t to a grap not ly they become
greatly enlarged and vancose giving 11se to a so-called vancocele This
may cause imnconvenence on account of 1ts size and werght but seems to
have no other stister sigmficance

The spermatic cord ascends from the scrotum (p 230) and passes
through an oblique tunnel the ingwnal canal which ruas upwards and
laterally beneath the Jower end of the muscles of the anterior abdominal
wall Having gained the abdomnal cavity the vas deferens parts com
pany from the other structures of the spermatic cord and runs back
wards into the pelvic cavity where i descends behind the bladder and
approaches 1ts fellow of the opposite stde The last part of the vas
widens out to form the ampulla It 15 now joined by the duct of the
seminal vesicle and becomes the ejaculatory duct which enters the upper
surface of the prostate passing forwards and downwards to open by a
very fine shit into the prostatic urethra

The vas deferens has a very thuick muscular wall and except in the
ampulla the lumen 1s quite small When palpated i the spermatic cord
therefore 1t has a firm whipcord Iike feel

It will now be seen that the course transversed by spermatozoa from
the semimniferous tubules 1n which they are developed to the urethra
from which they are gjaculated 15 2 remarkably long and cirewitous one
From the contorted part of the serniferous tubule they pass into the
straight tubules thence 1ato the rete testts the vasa efferentia the

epididymus the vas deferens and the ejaculatory duct before reaching
the wrethra

229



APPENDIX 1

duct has a length of 15 to 20 cm (6-8 1n) The efferent ducts umite to
form a single canal which undergoes extraordinary convolution and
forms the epididyms This structure has a head where the vasa effer

sacrum

course of vas deferens
through wnguinal canal

h
;ﬂ%‘& (SIS

rectum

- vas
deferens
semnal
vesicle
course of
145 deferens
gacudatory,
\duc
prostatuc .
urethéa membranous
ra

cut sucface of
nght crus penis

pemle urethra

repuce testis and eprdidymis withun serotum
prep! P

Serm dragrammatic sagittal sectton through a male pelvis to show the arrange
ment of the prostate semmnal vesicles bladder and urethra

entia enter 1t a body and a tail from which emerges the vas deferens
The latter 15 the direct continuation of the canal of the epididymis
being distinguished from the latter by sts much thicker muscular wall
The canal of the epdidyms when unravelled has the remarkable
length of about 20 feet Lining the canal of the eprdidynus are columnar
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to marntam the testes at a temperature Jower than that of the body
cavity The necessity for this extraordsnary state of affairs anses because
spermatogenests will not take place at the normal body temperature and
hence there occurs the phenomenon called testicular descent whereby
the testes leave the abdomunal cavity where they are first developed
embryologically to enter the scrotum where they are maintained at a
lower temperature

Descent of the testes Some details of this process must now be given
since they will help to explan the peculiar course taken by the vas
deferens It will first be necessary to consider the embryology and com
parative anatomy of the uro-genital organs—urinary as well as genutal
for 1t 1s charactenistic of vertebrates that the organs of generatton and
of unnary excretion are closely assoctated

In the division of vertebrates to which man belongs the segmental
tubules from which the uro gemtal organs will develop group them
selves 1nto three distinct parts each with its pasred ducts The foremost
part the pronephros disappears after a brief embryological phase but
its duct remains as the Mullenian duct which forms the oviduct or
Fallopian tube of the female The muddle part of the embryologtcal
kidney the mesonephros has as its duct the Wolffian duct which be
comes the vas deferens 1n the male In some of the lower vertebrates
such as the amphibrans the mesonephros 1s the actual kidney of adult
Iife and 1n the males of these ammals the senumferous tubules open by
vasa efft (which are dified phric tubules) into the
tubules of the mesonephros and thence mnto the Wolffian duct In the
higher vertebrates (ncluding Man) a thurd kedney the metanephros
develops 1n the embryo and becomes the functional kidney of post
embryome lfe Its duct 1s the ureter In the human embryo the testis
starts 1ts development 1n the region of the mesonephros and hence high
up mside the abdominal cavity Gradually the testis comes to assume
a lower and lower position 1 the abdominal cavity by the third month
of intra utenne hife 1t lies n the thac fossa (within the false pelvis) and
by the seventh month 1t 15 at the abdonunal end of the inguinal canal
In the meantime a pouch or diverticulum of the penitoneal membrane
~the Imng of the abdomunal cavity—has grown downwards and
medsally through the mgumal canal towards the scrotum denving a
covenng {rom each of the layers of the abdonunal wall through which
1t passes This diverticulum s called the processus vaginalis and through
1t duning the seventh month the testis passes to reach the upper end
of the scrotum by the eighth month and the normal position by the time
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The scrotum The two testicles are contamed withina pouch
called the scrotum, divided tata two pottions one for each testicle
Charactenstically the left tesiicfe hangs Jower 1 the scrotum than the
nght Somettmes this disposition 1s reversed, this 1s usually the case
those rare individuals who have all therr internal organs transposed to
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the oppostte side {sttus raversus viscerum) but such a situation cannot
automatically be diagnosed from the relative positions of the two tes
ticles within the serotum The skin of the scrotum 1s very thin and 15
often thrown 1nto folds (called rogae) by a thin ruuscle beneath the skan
called the dartos muscle ‘This is an mvoluntary (unstnped) muscle and
15 made to contract chietly by cotd and to relax by warmth In this way
1t acts as a ther t ' for the fi of the scrotum 15
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unless the testis 1s 1n the scrotum What 15 more unless the tests 15 1n
the scrotum at the time of puberty that s when spermatogenesis ought
to commence 1rreparable damage will have been done to the germinal
epithelium so that even if the testis 1s later brought into the scrotum 1t
will remamn incapable of producing sperms If both testes remain withmn
the abdommal cavity they may be functionless from the standpoint of
producing male hormone also so that their possessor fails to achieve
puberty and becomes an hoid Every effort should be
made to brng about testicular descent where 1t has failed to occur

P ly before the expected onset of puberty that s certamly

glans

pents

corona corpus corpus
glandis spongiosum - cavermosum

urethral
meatus

corpus urethra
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corpus
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orus
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dorsal artery
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(a) Diagram to show the corpora cavernosa and ¢orpus spongiosum of the
penis (b) Transverse section through the shaft of the pemis

not later than the twelfth year A discussion of the therapeutic problems
tassed by testicular mal descent 15 not within the province of this book
but 1t 15 proper to poimnt out that to an adult an undescended testicle
33 2 posttive hability since 1t becomes much more frequently the seat
of a tumour than a properly placed testicle For this reason most
surgeons will advise removal of a umlateral undescended testicle Ob
wiously if both are undescended the risk wall have to be borne smce
to semove both would render the man an eunuch

The perus ‘The pems the male organ of copulation 1s composed
mataly of a pair of corpora cavernosa and a single corpus spongiosum
through which runs the urethra Each corpus cavernosum commences

RS—Q 233



APPENDIX I

the baby 1s born By this time the connexion of the processus vaginals
with the cavity of the abdomen 1s usually obliterated so that the testis
hes 1n the scrotum within a double covering of peritoneum called the
tunica vaginalis

In connexion with the descent of the testis another structure called
the gubernaculum (== rudder) should be mentioned This 1s a ridge of
fibro muscular tissue which develops m two distinct sections on the
posterior wall of the embryonic abdomen The upper end becomes
attached to the testis while the lower part 1s related to and covered by
the peritoneum of the processus vagmalis The gubernaculum 1s at its

fyreneat laing
of abdominal

avity
cemarns of
processus vzg\ruhs
/vagmzhs
processus

Vaginalis scrotum

@ (b)

Dragram to illustrate descent of the tests (a) Tcstls n abdommal cavity
covered (except behund) with vagmal ) 1nte
scrotum—condition at about the 6th month of foetal hfe (b) Testis has
descended into scrotum  processus vaginalis 15 still patent (c) Final condition
the processus vaginalis has become the tuntca vaginahs testis and its connexion
with the abdomunal cavity has been lost

greatest development at the sixth month of foetal hfe Thereafter it
atrophies and shortens thus shortening 1s thought to be a possible cause
of the descent of the testis Moreover the lower end of the gubernaculum
divides mto a number of bundles the largest of wiuch usually passes to
the scrotum while others pass to various other places—the root of the
pems the pubrs the upper part of the thigh and so on Occasionally
the testrs 1n 1ts descent follows one of these accessory bundles and so
fails to reach the scrotum It 1s then said to be ectopic Other forms of
mal descent may occur one or both testicles may remain withm the
abdomen or fail to complete their descent nto the scrotum Un
d ded testicle (or cryptorchidism) 1s an important conditton clinic
ally for as has already been pomted ;ut spermatogenests will not occur
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urogenital sinus at the base of the future pems This arrangement per
ststs in the female but i the male the urethral opening passes pro
gressively forwards along the shaft of the pems untl eventually 1t
reaches the extremuty of that organ Sometimes this process fails m
greater or lesser degree and the urethral openng (meatus) 1s found at
some pont termediate between the root of the pems and its glans
Thus condition 1s called hypospadias A skilful plastic surgeon 1s usually
able to correct 1t to a considerable extent and should be given the
of bly soon after the chuld has passed the
napkm stage Leﬂ unt:eated m the adult it may lead to infertility
through mability to ejacutate the semen into the vagina
‘The prepuce 1s a structure about which there 1s muck confused and
erroneous thinkmg In many males 1t 1s removed by the operation of
for rel ntual reasons but often for a
variety of reasons which do not bear close analysis The one fact which
appears to be indisputable 1s that circumeiston performed before the
age of 5 years gives absolute protection against the later occurrence of
cancer of the glans penis—but 1t 1s probable that proper hygientc
measures even though the prepuce be present give equal protection
Small boys are often referred for circumeision because of pon retract
ability of the prepuce this displays 1gnorance of the normal state of
affars for as Gairdner [38] has so ably shown only 4 6 per cent of
newborn boys have a fully retractable prepuce the proportion increas
g rapudly after six months as natural separation of the prepuce from
the glans occurs He beleves that only after 3 years of age does non
retractablhty of the prepuce dsmund medical attenhon Many young
boys with lly non are d d ongly
~—as having phumosis thatis a prepuce . that 15 too tight This disorder
18 actually quite rare but when 1t does occur may prevent proper erec
tion and thereby cause impotence or interfere with normal sexual 1nter
course for thus state curcumeision 15 of course sensible treatment
Accessory sex glands To complete the description of the special
anatomy of the male we must now consider the so-called accessory sex
glands These provide the hiqud portion of the seminal fluid—the
semunal plasma They are the prostate semunal vesicles and the glands
of Cowper and of Littre "The prostate 1s a structure composed of glands
muscle and fibrous tissue in shape traditionally compared with that of
aSpanish chestnut sitwated beneath the bladder and through which the
urethra passes on leaving the bladder It1s very varable in size 1n adult
males and after nuddle age often becomes greatly enlarged (benign
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as a cyhnducal structure, the crus wlich has an attachment to sts own
side of the pubic arch The two crura meet 1n the mid line and the
corpora cavernosa then run together almost to the estremuty of the
penss sharing a common median septum  Because thus latter 1s meom
plete nearer the extremity of the pems and has 2 somewhat comb-like
appearance stis called the septum pectimforme The corpus spongiossm
commences 1n the perineum as an expanded portion, called the bulb of
the pens, into which the urethra passes from the prostate gland The
€orpus spongrosum then narrows and passes forwards mn 2 groove on
the under surface of the pawred corpora cavernosa At the extreruty of
the penss the corpus spongiosum expands abruptly to form the glaos
pents which covers the ends of the corpora cavernosa The projectiog
zim of the glans 1s called the corona

"The pents 18 covered with very thin skin loosely attached to the under
lymg corpora This forms a foose fold reflected back on atself-~the
foreskin or prepuce—covermg the glaps 1o which 1t 1s firmly sttached
Just proximal to the corona The surface of the glns stself 15 covered
by even thioner skin timately attached to the underlying structure A
small median fold the frenvlum passes to the deep surface of the pre
puce from a1 pownt just below the opening of the urethra on the surface
of the glans

The corpora are the ereetile structures of the penis and are formed of
cavernous tissue From the tough surrounding fibrous coat strands
called trabeculae pass nwards enss-crossng so as to form a sort of
sponge work The spaces between the strands are filled with blood which
ftows nto them through very small coiled arteries runnng m the fra
beculae and called hehcine asteries When the pems 1s flaccid these
artertes are contracted and the flow of blood 1s small Duning erection
the hebeme artenes relax the blood flows at greater speed and higher
pressure 1ot the cavernous spaces distending the latter and so render
ng the penus erect and turgid The outflow of blood through the veins
13 app ly impeded by the d of the cavernous spaces and not
unts the blood flow through the helieine arterses 1s reduced by the con
traction of the latter does the outflow of blood from the cavernous
spaces exceed the mflow and detumescence occur

The urethra through which unine 1s emptied from the bladder runs
throughout the length of the corpus spongiosum The ejaculatory ducts
—the direct n of the vasa ter the uretha as
that structure passes through the prostate In the development of the
external gemtalin the urethra a; ;’x;st opens mta what 15 eafled the
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ejaculatory ducts They appear as sacculated structures varable in size
Iying lateral to the ampullae of the vasa deferentia behind the bladder
and in front of the rectum Each semtnal vesicle consists of a somewhat
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(8) Diagram of the prostate and semunal vesicles as seen from behmnd.
Cowper s glands and part of the bulb of the perus are also mcluded (B) (¢)
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prostatic hypertrophy) leadin g to difficulties 1n vording unne The cause
of bemgn prostatic hyperirophy 1s stli unknown Some mdication of
the usual stze of the prostate 1s as follows its longest or transverse
diameter1532-37cm (1310 131n) its antero-postenor diameter about
2cm (31n) and sts vertical drameter about 3 2em Itas possible to feel
the back of the prostate with a finger placed 1n the rectum—an examuna
tion which most patients find unpleasant but which nevertheless may
yield information of considerable value to the doctor The urethra eaters
the upper surface of the prostate and passes downwards through 1t
emerging at the lower pole nearer the antenor part In section the
prostatic urethra appears as a U shaped sht because its posterior wall1s
bulged forward as the cnista urethrals The bulging 1s greater near the
muddle of the prostatic urethra and 15 there termed the verumontanurt
or colliculus seminalis to the portions above and below the verumon
tanum the terms superior and inferior cnista are apphied The ejaculatory
ducts enter the prostate at the border between the upper and posterior
surfaces they run downwards, forwards and medually to enter the
urethra as small elongated slits {ying on the verumontanum In between
their opemings a third opemung can be seen this leads into a blind
sac very vanable 1n size and structure called the prostatic utncle o
uterus masculinus the latter term 1ndicating its embryologie ongin
and to the corresponding organ in the female

The prostate 1s enclosed within a tough fibro muscular sheath from
which wregular strands pass inwards towards the urethra where they
mingle with the smooth muscle bundles which surround the latter In
this way the prostate 1s more or Jess divided into some fifty sl defined
Jobules within which the branching glandular structures lie The glands
lead mto ducts of which there are 20~30 most of which open nto the
prostatic sinus which 15 the gutter lying on either side of the custa
vrethralis A few glands sometimes open through the antenor wall of
the urethra The glands are grouped 1nto somewhat imaginary lobes of
the prostate of which only the lateral lobes are regularly represented
but 1n some cases antenior postenor and middie lobes (the latter lymg
between the urethra and the ejaculatory ducts) can be made out In
general the so-called muddle lobe 1s a purely pathologcal structure
encountered 1n some cases of bemgn prostatic hypertrophy [/03] Par
ticularly i the p of older men cal P
are often found embedded in the glandular structure

The semnal vesicles are a pair of diverticula of the vasa deferentia,

emerging from the latter just before they enter the prostate as the
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testes of the male They arc situated on erther side of the petvis being
attached to the postenor or upper sutface of the broad igament of the
uterus (p 245) by 2 fold of that ligament called the mesovarum This
15 roughly trangular 1n shape and presents an mnaer free border which
15 thickened and colted the hgament of the ovary In appeatance the
ovary 15 of greyish pink colour overd 1n shape about 3 cm long
[5cm wideand Tem thick (13 x 3 x g10)  The surface 1s usually

ovum withun cumulus ripentn immature follicles
follucte

corpus luteum

granulosa
cells

corpus
theea albicans
extema’

medulla with
blood vessels

cutedge of tumea albuginea mesovarium

Diagram of an ovary with a wedge cut away to show some of the internal
structure

wregular for a reason which will appear later The position of the ovary
vanes accordmng to the posture 1t 1s also altered duning pregnancy and
seldom returns completely

The ovantes hke the testes develop i the foetus high up on the
postertor wall of the abdomen near the kidneys (see p 231) They
undergo a descent which durmg the seventh and eighth months of
foetal life carries thern down to the pelvis Occastopally the descent 1s
of an extent comparable with that of the festes 1 the male and an
ovary may be found 1n the ingwnal regron this 1s usually accompamed
by 2 herma (supture) and careless susgical repair of the herma may
place the ovary 1n jeopardy Indeed the first case of female eunuchism
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tortuous tube, bent on tself, and if straightened out, may reach a
length of nearly 125 cm (51n) a vanable number of short, {ortuous
branches spring from the tube The structure of the semmal vesile
bles that of the ampulla of the vas defs but sts lar wall

3s thinner and its plandular eputhelum more hughly developed The
name given to this organ 15 2 misnomer based on the erroneous behef
that 1t stored sermnal flmd In point of fact sperms are not normally
present sn the semmal vesicle (he ampufa and the epididymis being the
chuef storage sites and the procipal function of the serunal vesicle 1s
now kniown to be the production of the sugar found 1n sermnat flud
Thus sugar, which 1s wilized by the spermatozoa as a source of esergy,
was for long considered to be glucose the sugar found 1a the blood
The elegant researches of Mann {691 however, have recently shown that
1t 1s actually fructose a sugar typcally found in plants (frut sugar) it
appears therefore that the gland cells of the semunal vesicles possess
the chemueal destenty of turning glucose from the blood into this
atypical sugar

The glands of Cowper (bulbo urethral glands) are a parr of small
bodies, each about the size of a pea placed on erther side of the urethra
as 1t passes from the prostate into the bulb of the corpus spongiosum
(The glands hie between the tno fasciae of the vrogemtal diaphragm
the portton of the urethra Which passes between these two fasciae 1s
called the membranous urethra though a better term would be inter
membranous urethra) Each gland has a loag narrow excretory duct
by which tts secretions enter the cavernous portion of the urethra

The glands of Littre or urethral glands are a large number of munute
glands which he within the muscular wall of the urethra and open
directly tto st They are most plenttfu] on the antertor wall but seme
also open on the s1de walls and floor of the urethra Thesr numbers are
greatest towards the extremuty of the urethra and 1n the so-cafled
membranous portion

The secretory activity of the glands of Cowper and of Littre mcreases
dunng erection and gaves rise to the clear fuid which sometumes escapes
from the urethra dunng sexusl exaitement before actual ejaculation

SPECIAL ANATOMY OF THE ADULT FEMALE
The orary The prumary sex gland of the female 15 the ovary the
functions of which are to produce eggs (ovulation} and fo secrete
the fernalesex hormones The ovariesare of course homologous with the
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reason to believe that this occurs in the human and accurate investiga
t10ms of rats (one of the species in which 1t was supposed to occur) have
fatled to substantiate 1t [65-68] Before puberty primitive follicles as
described above are the only kind found 1n the ovary but at this perrod
and thercafter further development of some of the follicles accurs as
part of the process of ovulation (already briefly described 1n chapter I1I)
As the follicle nipens the cells surrounding the ovum multiply and a
cavity—the antrum—containing the hquor folliculi forms among
them The ovum projects nto the antrum being contamed within a
pemnsular mass of follicle cells called the cumulus or discus proligerus
the rest of the follicle cells line the antrum and form the stratum granu
losum The latter 15 at first several layers thick but as the follicle
expands 1t becomes reduced to one layer Surrounding the follicle 2
condensation of the connective tissue of the stroma forms the theca
follienh which 15 smd to consist of inner and outer layers The develop
ing follicles at first lie 1n the deeper parts of the cortex but as growth
takes place they become more superficial and eventually bulge the sur
face gwing nse to some of the wregulanty of the latter previously
mentioned A fully developed follicle 1s about 10 mm (3 1) or more
m diameter At ovulation one (usually) follicle bursts through the sur
face of the ovary liberating 1ts contained liquor together with the ovum
stull enclosed within the cumulus 1nto the abdomunal cavity The sub
sequent fate of the ovum has been descnibed 1n chapters IV and VII
During the later stages of follicle development and beginnmg a few
days before ovulation changes occur i the granulosa cells They
develop a yellow pigment and the process 1s therefore called Iutetniza
tion Immediately after ovulation the cawity of the follicle collapses
small blood vessels rupture and some bleeding occurs indeed bleeding
1nto the antrum may begin before the follicle bursts The blood soon
clots In lhe meantime the process of lutemization proceeds at a greatly

d rate p d by p 10n of the lutemn cells with the
formation of the corpus luteum This reaches its maximum develop
ment about 10 days after ovul only to deg fter 1f

fertidization has not taken place The degenerating corpus luteum be
comes infiltrated with fibrous tissue and 1s then called a corpus albicans
within twe months this 1s reduced 1n 517¢ to a small scar When fertiliza
tion followed by implantation of the fertilized ovum takes place the
corpus luteur continues 0 merease 1n size 50 that by the middle of
Ppregnancy it may attain a diameter of about 25 cm (1 1) Dunng the
later months of pregnancy the yellow colour of the lutem cells 15 lost
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(1e the result of surgical castration) was described by Percival Scott in
1750 (quoted by Cawadas [21]) this patient had bilateral hermae which
were treated by simply removing the hernial sacs (which contained the
ovaries')

The surface of the ovary 1s covered by a layer of cubical cells called
the germinal epithel which 1s with the pentoneal hning
of the abdominal cavity Beneath the germinal epithelum 1s a con
densed layer of the connective tissue of the ovary called the tunica
albugnea (cf the testis) Still deeper, the ovarian stroma (the connecting
substance) 1s divided into an outer cortex characterized by the presence
of ovanan follicles, and an inner medulla The stroma consists of con
nective tssue together with unstriped muscle fibres nerves blood
vessels and Iymphatics In the hilus of the ovary (that 1s the part to
which the mesovarium 1s attached) there may be seen small groups of
large cells clustered around nerves These hulus cells resemble the inter
stitial or Leydig cells of the testis and may contam similar crystalloid
granules It has been suggested that they may produce male type
hormones (androgens)

The ovanan follicles (Graafian follicles) contam the developing germ
cells—the ova They are derived at an early stage of foetal hfe by the
down growth of cords from the germmnal epithelium on the surface
These cords the egg tubes of Pluger are actually the second series of
ingrowths from the surface the first occurring m the mdifferent stage
(at which 1t 1s not possible to tell the sex of an embryo) and giving rise
to the semumferous tubules of the male but eventually disappearmng in
the female Remnants of these primary sex cords persist to a vanable
extent by becoming activated i adult Ife they may be the ongtn of a
rare type of ovanan tumour called arrhenoblastoma which may show
a structure resembling that of semmtferous tubules and which produces
masculimzing effects on the patient harbouring 1t The pnmttive ovarian
follicle consists of an ovum surrounded by a single layer of cubrcal cells
enormous numbers of these are found 1n the ovanes of children but
after puberty the number progressively decreases until after the meno
pause no more are Jeft This decrease 1 the number of follicles takes
place 1n two ways the first ovulation accounts for perhaps four hun
dred al her througt the reprod years the second atresia
(or deg; 10n) for the several th ds It had
been thought that new follicles could be produced throughout the re
productive years by differentiation of the epithelial cells on the surface
or at least that this was true for many mammals There 1s very little
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much larger 1its cavity being then nearly twice as long as the cervical
canal In the adult woman who has not had a pregnancy the average
dimensions of the uterus are 8 7cm (3% 10 )1n length Scm (2mn) 10
breadth at 1ts upper part and 25 ¢cm (1 1n) 1n thickness In ats most
usual position the uterus 1s said to be anteverted and anteflexed the
first term applyimg to the forward tilt of the axs in relation to that of
the vagina and the second to the forward directed angle of the body
1 relation to the cervix In about 20 per cent of women however the
duwections afe reversed the uterus then betng retroverted and retro
flexed

‘The body of the uterus (or corpus uten) consists principally of muscle
{the myometr dishined with mucous \ hi d Iy
which undergoes cyclic changes during the menstrual cycle (p 44) and
which takes part in the formation of the decidua n pregnancy (p 80)
Tts cavity communicates below with the cervical canal the junction being
the nternal os while on erther side at 1ts upper end 1t becomes con
tinuows with the Fallopian tubes The rounded portion of the body
extending beyond the level of insertion of the Fallopan tubes 1s called
the fundus and the horn like lateral extenstons of the cavity where 1t
Joms the tubes ate called the cornua The surface of the body of the
uterus 15 clothed with peritoneum except at its lower anterior part
where 1t 15 1n contact with the bladder

The end, shows great 1n thichness and structure
at different stages of hife and throughout the menstrual cycle Before
Ppuberty 1t 1s less than 05 mm 1n thickness and consists mostly of 2
connective Bissue stroma mto which 2 few simple tubular glands dip
from the cubrcal epsthelium on the surface Thus 15 substantially the
condition to which 1t eventually returns after the menopause Under the
wfluence of the ovaran hormones however 1t undergoes charactenishic
changes In the first half of the cycle proliferative changes i the glands
occur so that this phase 1s called prohiferative (or follicular) At the end
of menstrual bleeding the epithelium averages about 1 to 2 mm 1a thick
ness The stroma 1s dense and has relatively few blood vessels The
glands are short and quite straight They are Itned by columnar cells 1n
which numerous mutoses indicate active cell division During the suc
ceeding ten days blood vessels increase 1z number the glands lengthen
and branch 1 the basal layer and towards the end of this time the
gland cells enlarge while therr nucler move away from the lumnal
border After under the superadded stimulus of prog:
secreted by the corpus luteum (see p 38) secretory changes appear so
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and the corpus decreases in size 5o that by full term 1t 15 only about
lem mn diameter
The uterns The uterus or womb 15 a hollow organ with thick muscufat
walls situated 1 the pefnis behund the bladder and in front of the
tectum It consists of theee main parts~—the body, the cervix and the
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utersne or Faltopran tubes Its cavity communicates with that of the

abdomen by means of the Fallopian tubes and with the vagma via the

ceraix It 1s d from before backwards and 15 ear

shaped, the narrow end—the cery being directed d wards In the

nfantle state the canat of the cervi s nearly twice the feagth of the

cavity of the body, but after puberty the body becomes proportionately
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broad hgament and from 1ts posterior sutface spring the mesovaria
Lateral to the fimbniated end of the tube the free border forms the
mfundibulo pelvic igament

Three structural layers are recognized 1n the Fallopian tube The
outer Jayer 1s the pentoneum which 1s continuous with that of the broad
ligament Next comes a muscular layer which 1s thickest 1a the 1sthmic
portion of the tube The mternal or mucous layer continuous with the
endometrium of the uterus 1s thrown into complex longitudmal folds
and has a ciliated eptthelium The cilia play an important part 1 assist
ing transport of spermatozoa from the uterus to the ampulla of the tube
where ferulization takes place while the muscular layer 1s responsible
for the somewhat rrregular peristaltic waves of relaxation and contrac
iton which pass along the tube from the fimbriated end towards the
uterus and serve to transport the ovum down the tube

The cervix or neck of the womb 1s about 25 cm (1 1n) 1n length
At ts upper part 1t 1s continuous with the uterus while 1ts lower part
projects into the vagmna and 1s therefore called the vaginal portion The
supravaginal portiorf of the cervix 1s separated from the bladder by
connective tissue part of which surrounds the lower part of the uterus
and extends within the broad hgaments (the parametrium) The vagal
portton of the cervix 1s rounded 1n outhine though wide vanations in
size and shape are found 1n different women the extremes of shape are
conical on the one hand and flattened or mushroom shaped on the
other The canal of the cervix 1s continuous with the cavity of the uterus
at the iternal os 1t opens on the vagmal portion of the cervix at the
external os The size of the latter 1s very vanable being usually a few

11 m women but ly or very much larger
in women who havc borne children In the first group of women 1t 1s
ustally approximately circular 1n shape while 1n the latter 1t 1s more
commonty 1n the form of a transverse sht The canal of the cervix 15
wider near its middle than at esther end The natrowed upper third 1s
called the 1sthmus and duning the second month of pregnancy 1t 1s
gradually taken up nto the uterus to form the lower uterine segment
On the anterior and posterior walls of the canal there 1s a longitudnal
ndge from which secondary nidges branch obliquely on exther side thus
arrangement 1s accorded the fanciful title of arbor vitae It 1s note
worthy that in most women the cervix 1 normally msensitive to pawnfut
sttmuhi (such as pricking or cutting) but 15 very sensitive to stretching
(as m dilatation of the canal)

Ligaments of the uterus These are of considerable gynaecological
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that this phase of the cycle 1s called secretory, progestational or luteal
The glands elongate very rapidly and so become cork screw shaped (be
cause the surrounding stroma grows at a slower pace) One of the earliest
changes at this stage 1s the appearance of vacuoles beneath the gland
cell nucles and 3t 1s generally agreed that ths subnuclear vacuolation s
the earliest definte evidence of the presence of a functioning corpus
luteum The glands now secrete a mucord matenal Stif fater s the
cycle the extreme degree of development of the glands gives them a
‘saw edged appearance 1n microscopical sections and three endometrial
zones can be distingwished simlar to those of the decidua of pregnancy
a superficr1] zone—the stratum compactum an mtermediate Zone—-the
stratum spongrosum and a basalzone which shows few cycheal changes
At thus stage hypertrophy of some of the more superficial of the stromal
celfs may occur so that they may be transformed into decidual cells
chatactettstic of pregnancy At this stage the endometrum may be
§ mm or more in thickness

During menstruation blood flows from damaged blood vessels 1 the
endometrium and the superficial Iayers are shed piecemeal It appears
that the endometrtum has a double blood supply, that assomated witlt
the basal layer being unaffected by the changes in the spiral arteriales
{which supply the active layers) preceding menstruation Because of
this arrangement the basal favers remain intact during meanstruation
and from them reg of the glandular part of the end
occurs this process begms while bleeding 1s stil takeng place In this
way a return ts made to the stage at which thss descnption commericed

The Fallopian tubes two m number are formed from the Mullenian
ducts of the embryo (see p 231) and they serve to transmit the ova from
the ovaries to the cavity of the uterus Each tabe 1s some 10 em (412}
long and has a funnel shaped open end near the ovary This part of the
tube 15 called the wfundibulum and 1s prolonged as a number of finger
Iike processes the fimbriae (hence this end of the tube 1s often referred
to s the fimbnated end) One fimbna longer than the rest s attached
to the ovary (ovanan Smbna) The infundibutum is succeeded by a part
of the tube called the ampulla this 1s thin walled rather tortuous and
constitutes a httle more than half the entire length of the tube The tube
then becomes cord hie with a thicker muscalar wall this part bewng the
ssthmus and extending up to the wall of the uterus the remaimng I ¢m
of tube withm the uterme wall 1s the satramural or uterine part

A double fold of pentoneum extends outwards from esther side of the
uterus the Fallopian tube lymg m sts free border tins fold 1s called the
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some 10 cm (41n) The antenor and postenor walls are normally in
apposition so that 1n transverse sectton 1t 1s H shaped The cervix pro
Jects through the upper end of the antenior wall formmg a recess
between the vaginal portion of the cervix and that wall called the
antentor formix The corresponding recess between the cervix and the
postertor wall 1s considerably deeper and 15 called the postertor fornix
on either side of the cervix are the lateral formces The walls of the
vagma present a senes of transverse ndges called rugae Lining the
vagna 1s a mucous b posed of q epithe
Im extremely sensitive to oestrogens (see p 41) Gentle rubbing with
a cotton wool applicator removes a few of the superficial cells which
can be spread on to a glass shide (vaginal smear) and examined micro

preatly yielding of derable diag value A
muscular coat hes outside the mucous membrane separated from 1t by
a thin layer of erectile tissue

Female external gemtal organs The female external gemtal organs
collectrvely termed the vulva comprise the mons pubis the labia majora
and minora the clitoris the vestibule of the vagina and the vestibular
glands

‘The mons pubss 1s an elevation caused by a collection of subcutancous
fat overlying the symphysis pubis Duning puberty 1t becomes covered
with pubic hair the upper margin of which 1s charactersstically though
by no means mvanably concave

The labia majora are a parr of rounded longitudinal folds extending
backwards from the mons pubis and enclosing between them the
pudendal cleft The laba majora are the homologue of the scrotum 1a
the male and among the connective tissue and fat of which they are
composed there are muscle fibres sumlar to those of the dartos muscle
(p 230) The umon of the two laba 1n front 1s called the antenor
commussure posteriorly there 1s a less distinct unton the posterior com
nussure behund which 1s the anus thus regon 1s the perneum.

The labia minora are two longitndinal folds situated within the labia
majora They are very vanablen size in some women bemng concealed
by the labiz majora but when more extensively developed they may
project outside Anteriorly they come together n the rud hne and
dviding 1nto two portions they surround the chitonss (p 248) formung
the prepuce and the frenulum of the fatter The internal opposed
surfaces of the labia mnora contan numerous large sebaceous
glands

The vestibule of the vagina is the cleft between the Jabia punora and
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umportance Three have been mentioned already—the broad hgaments
u:{xundxbula pelvic igaments and ovartan higaments Thete are several
others

The anterior higament jouns the front of the uterus, at 1ts Junction with
the cervax, to the bladder The posterror hgament conststs of the tecto-
vagmnal fold of penitoneum and passes from the back of the postenor
formix of the vagina (p 247) to the rectum so forming the pouch of
Douglas or cul de sac This 15 bounded on exther side by a crescentic
fold of pentoneum calted the recto uterine fold Within the recto-
utenne folds there1s a condensation of connective tissue and unsteped
muscle forming the utero sacral ligaments The pouch of Douglas has
considerable practical importance for besides beng the lowest portion
of the pelvic cavaty, 1t 15 separated from the vagina by 1 comparatively
thin Jayes of issue Consequently 1t1s easy to pass through the postenor
forpix of the vagina into the pentoneal cawty This often happeas
clumsy attempts at self induceq crummal abortion with pelvic periton
s as a cornmon result

Finally, there are the round higaments these begin at the sides of the
uterus i connexion with the higaments of the ovary and pass laterally
within the broad hgaments to the side walls of the pelvis They then
proceed forwards to the 1aguinal canals through which they pass to end
12t the 11bta majora (p 247) The round higaments and the hgaments of
the ovary are the homol of the gub fum festss in the mafe

Epooohoron and Paroisphoron Between the layers of the broad bga
ment 1 the part known 25 the mesosalpinx that 15 between the
Fallopran tube and the mesovanum there are a senes of mmute tubules
{the epoophoron) which run from the ovary to jou a siaular tube (the
duct of Gartner) runnng paralie] tothe Faliopiantube The epodphoron
cor ds to the vasa effe of the male while the duct of Gartner
15 & remnant of the Wolffian duct i e the canal of the eprdidynus 1n the
male) A simdar series of parallel tubules situated closer to the uterus
constitutes the paroBphoron, they are remnants of the more caudal
mesonephnc tubules of the embryo (see p 231) and correspond with
the paradidvns of the male Microscopic examunation 15 Usually neces-
sary to display these vestigial structures

77 e sagma This s the passage which leads from the external gental
organs 10 the nterus 1t 15 srtuated between the bladder 1 front and the
rectum belund Its lower onfice 15 partally closed i the virgn by the
hymen It extends upwards 20d backwards its anterior ot shorter, wall
has a Jength of about 75 em (3 |.2l:‘ }and its postentor wall a fength of
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and a frenulum continuous with the labta minora A small suspensory
ligament attaches the clitorts to the symphysts pubis

The mammary glands ‘The mammary glands or breasts are accessory
reproductive organs therr functiomal acwity beinp concerned with
early post natal life Each gland 1s situated in the superficial fascia be
1ng denved from highly modified sebaceous glands It consists of some
fifteen to twenty lobes each opemng by a separate lactiferous duct on
the mpple Surrounding the mpple 1s a pigmented area of skin called the
areola dunng pregnancy the pigmentation usually increases markedly
Small nodules are often seen 1n the areola they are caused by the pro
Jection of underlying cutaneous glands winch are beheved to represent
rudimentary portions of the mammary gland In the early part of preg
nancy some of the nodules often enlarge and are then referred to as
Montgomery s tubercles

Marked vanations in the size and shape of the mammary glands are
found In young gurls httle or no difference ewsts between thesr breasts
and those of boys but shortly before puberty the duct tissue begus to

i under the infl of secreted by the ovary and

a small nubbin of tissue appears beneath the areola convertingittoa
cone During and after puberty rapid development takes place and the
breast now protrudes corucally from the chest wall with the nipple sur
mounting 1t on the still cone shaped areola At the end of adolescence
1n European and Asiatic women lhe sharply conical shape of the breast
1slost and a more b ) 1s attained
with the development of lhc al\ colar system (see below) the areala
flattens out In some groups however such as West African Negroes
the comcal shape 1s retamed to a greater or less extent The size and
shape of the breasts m adult women are dependent to a large extent on
the relative and absolute amounts of breast tissue and intermingled fat
these 1n turn are much influenced by exercise nutnitional state pre
vious pregnancies and so on Exact symmetry of the breasts 1s rare
oceasionally the asymmetry 15 of such a degree that one breast may be
quite rudimentary or grossly hypertrophied Sometimes both breasts
may show one of these pathological states The presence of super
numerary glands or mpples 1s not uncommon—though apparently stilf
Iess uncommon 1n men

The Iobes of the gland which radiate from the mpple are separated
from one another by connective tissue and fat Each lobe 1s subdivided
mnto secondary lobes and lobules The lobules consist of clusters of
alvech withn which the actual secretion of milk takes place duning
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1nto 1t open the urethra and the vagina There are also the opeatngs of
numerous small mucous glands, the lesser vestibular glands, and of the
pas of greater ve ibufar, or Bartholin s glands The latter are the homo-
logue of Cawper s glands (bulbo urethral glands) m the male (p 238)
and are situated one on exther side of the vaginal onfice In this region
15 also to be found the bulb of the vestibule, corresponding to the buib
of the pems in the male 1t consists of a pair of rounded masses of
erectile ussue, the antenor parts of which taper as they pass forward
to join m front of the vagmal onfice postenorly they overlap the
greater vestibular glands
The opening of the wrethra 15 & small onfice with puckered fips
situated an the antenior part of the vestbule The vagimal onfice 1
behind 1t and n the vitgn, 18 partially covered by the hymen a thin
fold of mucons membrane The form of the tatter 1s very vanable It
may completely close the vagina—mperforate hymen—so that when
menstruation begins the blood cannot flow from the vagua—a paiaful
d called ! jpos a simple iassion with a scaipel 1s m
mediately curatve It may have several small opemngs (cnbnform
hymen) a single wregular opening (the most usual form) or the opentag
may be 50 large that the hymen 15 virtually non exsstent This last
entirely natural condition has led to false accusations of non vurgmty
m hgh 3 times and In marned women the hymen
15 usuaily represented merely by a few small ragged tags on esther side of
the vaginal ontfice—the carunculae myrtiformes (or hymesales)
The chitons corresponds to the pems of the mafe and 15 simadar to it

10 general structure The principal dsfferences are in size and m the fact
that unlike the pemss the chitons 1s not traversed by the utethra Con

sequently there 1s no corpus spongiosum (thus an fact 1s represented by
the bufb of the vestibule and the glans clitoridis to which it 15 attached
anterrorly) Corpora cavernosa however are present and like those of
the perus form the crura which are attached to the pubue arch Passing
antenorly the two cruta meet to form the body of the chtons and as
1 the penis af m Jig; ¢ partially sep the erectile tissue
of the two fused corpora The body of the chtons is bent forwards and
downwards on itself, and 1n all has a Jength of one snch to an mch and
a half ‘The extremity of the clitons ss capped, hike the pems by the glans
chitorhs This bas a very sensiive epitheliat covering and 15 the most
erotically responsive part of the female gemtalia, indeed 1n many wotnen

1t 15 the only smportant erotically responsive area since the vagma 15
selatively in Asp ly ¢ the chtorts has a prepuce
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FURTHER REMARLKS ON TUBAL
PATENCY

Brief mention of tubal it and hy p phy was
made 1n chapter XII 1n this Appendix further details of a somewhat
technical nature are given

Tubal insufflation There can be no doubt that the only safe gas to
use for tubal msufflation 1s carbon dioxtde this 15 because unltke air
or oxygen which have sometimes been used 1t 1s hughly soluble in
blood plasma The importance of this property comes to the fore on
those rare occasions when the gas passes by accident from the uterme
cavity into the uterine vens (not 1t should be emphasized through any
neghgence on the doctor s part) When such intravasation occurs po
harm results of carbon dioude has been used but if the 1nsoluble gases
have been employed the dang d called embolism may be
the consequence In this the bubbles of gas are carnied by the circulating
blood and lodge 1n the capillartes of vital tissues such as the lungs and
bram and cause local damage or 1f the embolism be more extensive
the blood and bubbles may be churned nto a froth within the chambers
of the heart thereby sterfering with the action of the valves and so
causing circulatory faifure Because the nsk of embolism small though
1t be 1ncreases as the procedure 1s carried out nearer to the start or
finish of a penod 1t 13 usually regarded as best to choose the mud
cycle for performing tubal patency tests either by msufflation or by
hysterosalpingography

The most pp for tubal i provides an
adjustable flow of carbon diox:de at measured rates and records the
pressure of the gas on a revolving drum (kymograph) thereby produc-
10g a permanent record of the pressures during the test The gas 1 passed
1to the uterus by means of 2 metal cannula with a rubber acorn 1z
serted through the cervical eanal with its ip mside the uterine cavity
By drawing down the cervix with tenaculum forceps and pressing the
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lactation They drain by smalf ducts which umte 1o form the lactiferons
duct of that lobe Beneath the areola the ducts become dilated~tle
lactiferous sinuses—narrowing again as they pass into the mpple to
open sndependently on 1ts surface Surrounding the alveok and ducts
15 a meshwork of pecubar specialized cells caljed myoepithelal cells be
cause, although apparently of epithehal type they have the power of
contracting like muscle fibres They serve a most smportant function in
I theyr g the milk secreted i the alveolt out

along the ducts (see p 130) R

250



APPENDIX It

The information to be ob d from tubal 1nsuffl 15 d
by noting the occurrence of pan which may be expenenced by some
patients with pathologieal tubes during the test and by listeing 1n to

the abd \ ) with a stet} pe The escape of gas from
the fimbrial ends of the tubes ss heard as a series of squeaks or bubbling
noises corresponding with the do: kes of the pressure recording

pen In this way 1t 15 often possible to detect patency of one tube only
1o gas passing through the other The tracing in such cases 1s undis
tinguishable from that of bilateral patency

‘When the patient sits up on completion of the test the gas which has
passed through the tubes into the perstoneal cavity nises and accumu
lates under the diaphragm provided suffictent gas has been allowed to
flow Irntation of the diaphragm may cause pam referred to the
shoulders (the night more often than the left) This pam when present
15 therefore a valuable conclusive sign of tubal patency It 15 seldom
mote than a comparatively mild discomfort and usually subsides within
an hour Its non occurrence does not of course mean non patency of
the tubes

Errors in the interp of tubal 1nsuffl may lead to the false
conclusion of erther blockage or patency The commonest cause of
falure of the gas to flow through the tubes 1s spasm which 1f complete
gves mise 1o the same tracing as organic blockage To overcome this
source of error some workers admimster ants spasmodic drugs but the
results even with such p are not infrequently ged It
15 probably best 1n all such cases to carry out hysterosalpingography
after adequate sedation before concluding that the tubes are really
blocked Patency may be wrongly diagnosed 1f a leak of gas between
the cervix and the cannula allows the pressure to fall such leaks are
nearly always eastly detectable the escape of gas bemng quite audible
Another potential but less hikely source of error 1s the possibility of
obtainng apparently normal penstaltic waves when bilateral hydro
salpinx (the tubes being blocked but widely dilated) 15 present It 1s
said that in such cases even auscultation may appear to mdicate tubal
patency so that only on hysterosalpingography 1s the true state of affairs
revealed

The dangers of msufflation apart from gas embolism the posstbility
of which1s elirmnated by using only carbon dioxade are the introduction
of infection and the lighting up of latent infections The first of these 1s
of no smportance simce 1t does not arise when proper aseptic techmque
1s used and the test 1s not attempted when there 15 obvions cervical
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acorn agatast the vaginal sueface of the cervix the operator mantains
a gas tight yoint between cervix and cannula The gas 1s allowed to flow
at a rate of about 30 cc per minute of the rate be too great, the tubes
may be thrown 1nto spasm The same undesttable result may be pro-
duced by undue force exerted when passing the cannula, or by appre
hension of the patient

It will be appreciated that the system formed by the msufflation
apparatus, uterus and tubes 1s such that winle gas flows into the uterus
faster than it flows out the pressure will nse if the rate of ocutflow
equals that of inflow the pressure will remain constant while if the rate
of outflow exceeds that of wnflow the pressure wall falt When the gas
1s turned on the pressure nises steadily unfil 1t overcomes the tonic
resistance of the tubes gas then flows through the tubes wto the
pentoneal cavity and the pressure usually falls If the tubes are under
gomg normal penstalsis wrregular nises and falls of pressure will be
recorded The average pressure will depend upon the state of tonus of
the tubes beng high when the latter 15 Jugh and vice versa Quite
commonly the tubes are mtially mn a state of spasar, which suddenly
relaxes under the steadily § gas p msuch t
the pressure nses to a peak, falls more or less rapidly and then shows
normal persstattic waves If the spasm per 1sts or the tubes ary organtc
ally blocked the pressure continues to nse so long as the gas flows
In order to el the possibility of ruptunng the uterus or tubes
through excessive pressure a safety valve 15 usually fitted to the appara
tus blowing off at 250 mm Hg However, most operators do not permit
the pressure to exceed 200 mm Hg

Other hunds of tracings may sometimies be obtained Gas may pass
through the tubes at T without evid, of penstatsis
If the pressure be low 1 andrcates atone tubes 1f the pressute be ngh
st may sndicate esther hypertone tubes with {ature of relaxation of
stenosed (narrowed) tubes prevented from undergoing penstajue act
sty by pathological changes esther i the tubes themselves or m the
form of adhesions binding the tubes to adjacent structures Sustatned
tugh pressure with fecble penstalsis 1s usually nterpreted as tubst
stenosss It moust be emphasized that the tracing need not be constant
1m a given patient andatis therefore a wise rule to repeat the fest when
ever an abnormal result 15 obtmined the first ume 1t 1s also important
that the non occutrence of peristalsts should nat be accepted unless the
inflow of gas has been permitted for a sufficiently long tme (some
mamutes) to overcome the imihal spa;m $0 often encountered
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which 15 not as unpleasant as 1t sounds! The patient 1s 1 place on the
X roy table and when about 5 m! of medium have been injected the
first film 15 taken while continued pressure 1s mantained on the plunger
of the syrninge More medium up to 10 ml 1s then injected provided
ndue pressure 15 not required and a further film 1s taken a few minutes
later If these films do not show evidence of spill another film 1s taken
some hours later

Tubal 1nsuffl 1t will be bered gives information of the
functional state of the tubes hysterosalpingography gives information
of the anatomical condition of the uterus and tubes It wall thus reveal
various uterine abnormalities—such as polyps or fibrotds projecting
mto the cavity and abnormalities of development or posttion It will
show the shape length and position of the tubes and 1n the event of
blockage will reveal the site of obstruction Sometimes collections of
Opaque medum outside the tube reveal the presence of adhesions which
may for example be pocketing off the ovary from the end of the tube
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anfection The second 1s more serious because of 1t, the test should not
be performed where the history reveals the previous occutrence of
utero tubal infection, or suggests 1t, until a prophylactic conrse of treat
ment has first been undertaken

H) Ipmgography The pr with il apply
equally to hysterosalptngography Three kinds of radio opaque media
have been used for this investigation Iiptodo! an todized o1l was popu
Iar for many years non oily non viscous med:a, and non otly viscous
media are more recent introductions Each has its advantages and 1ts
drawbachs Liptodol produces very precise well defined shadows on the
X ray film and so provides clear pictures Bewg viscous it may be
dufficult to force through spastic or stenosed tubes and immediate spill
mto the perttoneal cavity 1s seldom obtained therefore an additional
film has to be taken some 24 hours after the 1njectton so that one can
see whether or no penttoneal spill has occurred If the tubes are blocked
or 1f there are penitoneal pockets around the ends of the tubes the
medium may reman i situ for years and produce low grade inflam
matory reactions The non oily watery media have the advantage of
flowing very easily but give nise to poor X ray shadows and consequently
provide 1l defined pictures They may be satisfactory when used 1n con
Junction with screening the operator observing the medium as it flows
through the tubes and 1nto the peritoneal cavity An objection to screen
g however 1s that the dose of X wrradiation to which the patient 15
unavordably subjected may reach dangerous proportions The non ody
viscous medra can produce pictures almost 45 good as those with
Liptodo! pass 1n general more easily through the tubes and provide
much earlier evidence of spill The great advantage of the non oy
meda 1s that they are rapidly absotbed both from the uterus and tubes
and still more so from the penttoneal cavity and so do not give nise to
mflammatory reactions Indeed so rapid 1s the absorption through the
pentoneum of the non viscous medta that their excretion through the
kidneys mto the ureters and thence mto the bladder 15 often seen 1n
X ray prctures thereby providing further and conclusive evidence of
tubal patency .

The usual procedure 1n performung hysterosalpingography 1s to myect
the warmed mediim nto the uterine cavity by means of a special
syringe and cannula the fatter may esther be stmular to that used for
imsufilation (though usually with a metal rather than a rubber acorn)
or may be of the Leech Wilkmnson pattern provided with a conical
coarse screw end which 15 screwed anto the cervical canal a procedure
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Areola. The coloured skin surrounding the nipple of the breast

Arrhenoblastoma A rare tumour of the ovary which secretes androgens and
50 causes masculinization

Aspermua_Absence of spermatozoa from the serunal flud

Atresia Degeneration partscularly applied to the fate of the great majonty
of the pnmary oocytes

A oospermia_Absence of spermatozoa from the semunal fluid

Bartholin s glands See Vestibular glands—greater

Birth canal” Consists of the cervix the true pelvis and the soft parts that line
the pelvic cawity and close its outlet

Blastocyst A zygote in which a flurd filled cavity has developed within the
morula,

Breech presentation An abnormal presentation 1n which the foetal buttocks
not head form the presenting part

Broad igament One of the utenine hgaments

Bulbo-urethral glands See Cowper s glands

Caesarian Section Delvery of the child by surgrcally opentng the abdomen
and the uterus

Carneous mole Orgaruzation of a blood clot around a mussed abortion

Carunculae my, 1f0 (or & les) The of the hymen after its
Tupture

Caul When the foetal membranes remam mtact around the foetus throughout
labour the child 1 sard to be bomn with a caul

C egion of plasm outside the nucleus which
doubles before mitosis and forms the spindle

Cervieitis Tnflammation of the cervix

Cervix The cervix uten 1s the neck of the womb

Chorioeputhel: A hght tumnour of embryonic tissue

Chorton Consists of trophoblast and its associated mesoderm

Chorton frondosum The part of the chorion beneath the decidua basalts

ghonon laeve The thinned chorion beneath the decidua capjs\bllans

cg Ag 25 X
Chromatin A constituent (sucleo-protetn) of chromc vaer
Chy The nuclear which carry the heredutary units or
genes In the human each nucleus contatns 24 pairs of chromosomes
Ciha Mucroscopic hair like structures which by their fashing can set up
currents 1n the surrounding flued
Climacteric The phase of waning reproductive function
Clitoris Part of the female external gemitalia corresponding with the pers 1n
the male
Coutus interruptus Cortus 11t which the male withdraws prior to ejaculation
Cottus reservatus Prolongatton of coitus by the avordance of male orgasm
Colliculus seminals See Verumontanum
Colostrum The material secreted by the breasts during pregnancy and espect
ally 1n the first few days after delivery before the production of mulk
COMMENTes
Commussure The union of the labia majora 1n front 13 called the anterior
commussure and behind the postenor commussure
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Aecessary glands Secondary sex glands which provide secretions within the
reproductive tract but not the germ cells themselves
decidental k hage Partial detach of the placenta with resultant

bleeding

Adrenal cortex The outer part of the adrenal gland

Adrenal gland An endocrine gland which ltes above each kidney It consists
of an outer cortex and inner medulla

Adrenal medulla ‘The nner part of the adrenal gland

Adrenalin. A hormone secreted by the adrenal medulla

Adrenarche The time at which the adrenal cortex becomes more active par
ticularly 1n the prod; of androgens 1t corresponds with puberty

Adrenocorucotrophic hormone (A CTH) A pitwitary hormone which affects
the cortex of the adrenal gland

Aft;rbxrth The placenta and foetal membranes expelled from the uterus after
the bab

Agalactia’ Fatture of milk secretion by the breast

Allantoic canal The dimunutive representative of the allantois i the human
embryo

Allantors An embryonic structure well developed mn reptiles birds and many
mammals but vestigial in the human

Aheolr of breasts The gland spaces mto which the mulk 1s secreted and
whence 1t passes 1nto the ducts

Amenorrhoea promary Fatlure of commencement of the menstrual periods

Amenorrhoea secondary Cessation of the menstrual periods other than at the
menopause

Amnesies Drugs which oblierate the memory of events occurring while under
therr influence

Ammotic cavify The flurd filled cavity within which the embryo develops

Ampulla of vas defercns The widened final part of the vas

Anaesthetics Drugs which produce aswellasp

Analgesics Drugs which prevent pain

Androgens Male type sex hormones

Androgymsm Manor intersexuality in the female

Anovular cycles Menstrual cycles in which no ovulation takes place

Anteflexion Forward directed curvature of the uterus

Anteversion The forward tilt of the uterus found in 80 per cent of women

Antrum The cavity filled wath Iquor follicuh which forms within the
developing ovaran follicle

Arbor vitae The pattern of the endo;;gvnx
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Bartholin s glands See Vestibular glands—greater

Birth canal Consists of the cervix, the true pelvis and the soft parts that ine
the pelvic cavity and close 1ts outlet
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Broad ligament One of the uterine higaments
Bulbo urethral glands See Cowper s glands

Caesarian Sectron Delwvery of the child by surgteally opening the «bdomen
and the uterus

1n which the foetal buttocks

Carneous mole Organuzation of a blood clot around a mussed abortion
Corunculae myriife (or by les) The of the hymen after tts

fupture

Caul When the foetal membranes remam ntzct around the foetus throughout
Jabour the ¢huld 15 said to be born with a caul

Region of d d cytopl.

doubles before mitosis and forms the spindle

Cervicitis Inflammation of the cervix

S:rw—\' ‘The cervix uten 15 the neck of the womb

ep A highly mal, tumour of embryonic tissue

Chonon Causists of phablast and its d

Chotion frondoswm The part of the chorion beneath the decidua basahs

Chorion laeve The thinned chorion beneath the decidua, capsulans

Choronic gonadotrap h p d by the placenta
/A n A (muck temn) of

Chromosgmes The nuclear stractures which carry the hereditary units or
genes In the human each nucleus contains 24 pairs of chromosomes

Cila Microscopie harr like structures which by therr lashing ean set up
currents 1n the surrounding flud

Chimacterse The phase of wanung reproductive function

C’;;;"L;all’art of the female external genutaliz corresponding with the penss .

e e

Coitus inferruptus Coutus in which the male withdraws prior to ejaculation

Coitus reservatus Prolongation of cortus by the avoidance of male ofgasm

go;hcuhu sernalis See Verumontanum
“lostrum. The materal secreted by the breasts duning pregnancy and esj
ally 1n the first few days after delvery before he producuon of ik
commences

Cortaussure The umon of the labia majora 1 front 13 called the antenor
commussure and behund the postenor commissure
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Condom The male sheath type of contraceptive

Contracted pelvis Deformty of the bones of the pelvis reducmg some of the
drameters of the true pelvis

Coprophagia and eoprophiha A sexual perversion m which pleasure 1
obtamed by eating faeces

Cornu The upper outer corner of the uterus where the uterme tube 1s
attached

Coronn—of glans penis The rim of the glans

Corona radiata The mnermost layers of the cumulus

Corpus albicans A degenerated corpus futeum

Corpus cavernosum A paired structure formung part of the pems and clitons

Corpus luteum The yellow body which forms within the ovarian follcle
following ovulatton” and which secretes oestrogen and progesterone

Corpus spongiosum A part of the penis through which the urethra runs

Corpus uters The body of the uterus

Cotyledons Lobes of the placenta

Conper s glands A parr of accessory glands lymg below the prostate and
operung into the urethra between its prostatic and perule parts

Cremaster muscle This 1s contamed withm the spermatic cord and its con
traction draws the testicle upwards

Crista urcthrahs The bulge on the postenior wall of the prostatic urethra

Cross birth ‘The malpresentation when the foetus presents by the shoulder

Crus The part of the corpus cavernosum which 13 attached o the pubic arch

Cryptorchucism The condition of undescended testicles

Cul de sac Se¢e Pouch of Douglas

Cumulus The mass of follicle cells surounding the ripening ovum within the
follicle and still around the newly liberated ovum after ovulation

Cunmilinctus  Application of the mouth to the female genitaba

Cystocele A condition in which the front wall of the vagina 1s stretched and

ax
Dartos muscle A thin sheet of muscle lymg beneath the skin of the scrotum
Decidua The end m after 1t has the changes which follow
upon implantation of the fertilized ovum
Decidua basahs The part of the decidua between the embedded ovum and
the muscular wall of the uterus
Decidua capsularis ‘The part of the decrdua which overlies theembedded ovum
Decidua parietalis The part of the dectdua which lines the uterus other than
at the ymplantation site of the ovum
Decidual cells Large polygonal cells found 1n the mterglandular stroma of

the decidua
Duaphragm vaginal A p ippl also known as a Dutch cap
Diplord In most cells the chromosomes are pawred the chromosome pumbet

betng called diploid as contrasted with the haploid number (halved) mn

the gametes (q v)
Draught The reflex expulsion of mulk from the breast (also called Ict down’)}

Duct of Gartner A vestigral tubule i the female corresponding to the canal

of the epididymus 1 the male
Dutch cqp  See Diaphragm vagma;ss
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Dysmenorrhoea Panful menstruation

Dystocla Abnormal mechanism of labour

Eclampsia Toxaemia of pregnancy with fits

Eetopic pregnancy A pregnancy developmg elsewhere than in the uterine
cant;

y

Efferent ducts The semumferous tubules lead via the efferent ducts into the
epididyms

Ejaculatory duct 'The vas deferens 1 Joined by the duct of the semmtnal vesicle
and then passes as the ejaculatory duct to the prostate to open mto the
prostatic nrethra

Embolism A condiion wheremn sohd particls or bubbles of gas are present
1 the blood stream

Embryo The developing individual before burth (or hatching) the embryo of
2 mammal 1s called a foefus when the matn features have developed—in
man after about two months

Endocervix The membrane hmng the cervical canal

Endometruam The liung membrane of the uterus

Eomsm  See Transvesttsm

Epudidymus Part of the duct through which the spermatozoa pass on leaving
the testis 1t consists of a hughly convoluted tube about 20 ft m length

Epiphyses “The growmg pounts of the bones

El’uwtomy A cut made n the strefched perneuym dufing childbirth to
Prevent teanin,

Epoophoron Vestigial tubules 1 the female corresponding with the vasa
efferentia i the male

Equatorial Plate In mutosis the chromosomes before separating 1nto two
grourﬁs become arranged 1n the equatorial plate across the equator of the
spindle

Erosion of cervix Overgrowth of the endocervical tissue on ta the vagwnal
surface of the cervix (usually with secondary mflammation)

Eunuch A castrated male

Eunuchord Individuals (male or female) deficient 1n the approprmate sex
hormones

Exhintiomsm Exposing oneself to obtamn sexual pleasure

Fallopian tubes See Uterine tubes

Fascia superficial “The tissue (mostly fatty) immediately beneath the skin

Fellano Application of the mouth to the perus

Fernur The thigh bone

Fertile phase The phase of the menstrual cycle when cortus 1s most likely to
lead to conception

Fertily ation The transmussion of spermatozoa to the ovum and the unton of
the former with the latter leading to the development of the ovum into
an embryo

Fetishism The substitution for the normal sexual object by another related to
1t but totally unfit for the normal sexual aim

Fibrinolysin An enzyme which breaks down the protein called fibrn

Fimbrial end of uterine tube 'The outer fringed end of the tube

Fluor seminalis Outflow of semmal plasma from the vagina after coitus

259



GLOSSARY

Foetal membranes These consist of the amnron choron Jaeve and superficl
part of the deaidua panetalis

Foetus Embryo which has assumed a distinctly human form

Follicle stumulating hormone (FS H) One of the pituttary gonadotraphic
hormones

Fonlaﬁel/e anterior and postenor Expansions of the sutures i the foetal

Foreeps obsterric Instruments used for assisting delivery of the baby m
certaint eases of difficult labour

Formatiy e mass The cell mass of the blastocyst from which the embryo wl
later develop

Formx The upper part of the vagina between the cervix and the yaginal
wall There are anter:or and postertor and two lateral fornices

Free martm A form of female mtersex found in cattfe when male and female
twins exist together 1n utero and their placentae are partially fused. Human
free martins are unknown

Frenulum A fold of skin attached to the prepuce

Frotteurism A perversion in which sexual pleasure 15 obtamed by contact
with other persons

Fundus utert The top of the uterus

Gametes Germ cells—spermatozoa m the male and ova 1n the female

Glans clitonidis Corresponds mn the female to the glans pemus of the male

Glans pemts ‘The expanded of the corpus spong of the pen:3

Glucose The sugar found i the blood

Gonadotrophins "Hormones which affect the gonads

Gonads The primary sex glands—testts 1 the male and ovary m the female—
wherein the germ cells are produced

Graafian follicle See Ovanan follicle

Granulosa cells Certaw of the cells forming the ovanan follicle

Granulosa luten cells Lutermzed granvlosa cells showing the effects of
Iuteizing hormone

5 et A

fibro which develops m association with
gonadal descent In the female part of 1t forms the round higament of the

ovary
Gynandnisrn. Mmor mtersexuality 1 the male
Haematocolpos Retention of menstrual blood within the vagina due 10

amperforate hymen

H. R of 1 blood within the uterus when the
latter does not commumncate with the vagina

Haplowd The germ cells carry half’ the chromosomes of normal body cells

tius number of chromosomes 1s called hapfoid
Helieine arteries Artenies through which blood flows into the cavernous

spaces of the erectile tissue of the penss
Hermaphrodite frue or gonadal An ntersex having either an ovotestis or an
pvary and a festis
Hilus eelts Cells within the ovary which resemble the intesutial cells of the

testis
Hilux of ovary ‘The part of the ovary to which the mesovarium ts attached
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Hursutism The excessive development of hair other than on the scalp
Hormorte A substance secreted by a gland (endocrine gland) into the blood
leld causing activity of specific organs to which tiscarried by the curculating
Jood

Hyalurome acid A component of the Jelly hke cement substance of the
cumulus

Hyaluromdase An enzyme present in seminal find being carnied by sperma
0zoa

1

Hydatudiform mole A disease of pregnancy 1n which there 1s overgrowth and
degeneration of the chornionc villt

Hydramritos Excess of Liquor amnit

Hydrocephalus A foetal 1 which the head 15 greatly enlarged
owing to accumulation of flurd within the ventricles of the bran

Hydrosalpinx A distended flwid filled utenne tube

Hymen. The membrane which partially closes the vagina mn the virgin
7 gravid: E vomuting of p

Hyproties Drugs which promote sleep

Hypagonadism "The conditon 1n which the gonads are functioning tnade
quately 1n respect of sex hormone production

Hypospadias A defect of embryological ongin mn which the urethra opens
along the shaft mstead of at the end of the penis

Hypothalwmus A part of the brain which everts a controt over many of the
unconscious functions of the body and partrcularly over the activity of the
Ppitwtary gland,

H):fern:alpmgagmph) A hquid opaque to X rays 1s umjected through the
cervix mto the uterus and tubes and X ray pictures are taken showimng up
the shape of the reproductive tract

Impotence Tnability of the male to achieve erection of the pems

Incest The mating of persons withun forbidden degrees of relationship

Inft ty The use of persons as sexual objects

Infundibulum The funnel shaped outer end of the uterine tube

Inguinal eanal The tunnel through the abdomunal wall it the grom Through
1t the testicle passes during 1ts descent wnto the scrotum

Insufflation of uterme tubes A test of tubal patency in which a gas 1s passed
through the uterus and tubes and 1ts pressure changes recorded

Intersex An p o the male or female

sex
Intestinal cell sumulating hormone One of the pituitary gonadotrophuc hor
mones (also called lutermzing hormone or L H)
Introitus The entrance mto the vaj
Isthrus uters The part of the uterus adjoining the internal os of the cervical
al

can;

17 Ketosteroids Substances having a ketome group attached to the 17-carbon
atom of the stero:d nucleus

Kymograph A tracing as of the pressure of gas duning tubal insufflation

Labia majora Folds of skin connective tissue and fat which enclose between
them the pudendal cleft,

Labia minora Longitudinal folds of tissue within the labta majora



GLOSSARY

Labour ;l'hc muscular contractions which bring about expulsion of the baby
atats birth

Labour, premature Labour occurnng after the 28th week of gestation but
before full term (40 weeks)

Lactation Secretion of mulk by the breasts See Breast feeding

Laparoromy Surgical opening of the abdomen

Lerator am A funnel shaped sheet of muscle forming the most smportant
part of the pelvic fioor

Leydig cells Interstitial cells lying between the semunferous tubules of the
testis_and believed to be the source of the male hormone

Libido The desire for sexual activittes

Ug’lé!llb{;’ The descent of the uterns and its contents 3 or 4 weeks before
Iabour

Lipiodol An odly radto opaque medium It 15 now rarely used for hystero
salpingography

Liquor amnn The flud withun the amniotic cavity

Liquor follicult The flurd withun the follicular antrum

Lithopaedion A stone chuld —the mummufied remawns 1nfiltrated with
calcium of a foetus developing outside the uterus. after absorption of the
amotic flurd

Luteré glands of Accessoty glands situated withmn the peule urethra.

Lower uterine segment The lower part of the uterus denved from the ssthmus
which develops duning the latter patt of pregnancy and 15 passtve dunt,
labour

Lutermzation The development of yellow (futemn) matenial withm the grant
losa and theca nterna cells of the ovarran follicle

Lutevnzing hormone (L H) One of the pituttary gonadotrophic hormones
(also called -cell k h orICSH)

Luteotrophic hormone A pituitary gonadotrophic hormone probably the
same as prolactin which 1s believed to cause progesterone production by
the corpus luteum and to be concerned 1n milk secretion by the lactatng
breast

Malpresentations These eust when the vertex of the foetal head does not e
over the internal os of the uterus

Mammotrophins Hotmones thought to be secreted by the anterror pituntary
gland under the mfl of and prog and to caust
development of the breasts

Meatus The openung of a tube such as the vrethra

Mediastinum testis A thickened part of the coverng of the testis

Menarche The first menstrual period 1n girls

op Permanent of 1 activity

Menstruation The cychcal bleedmg winch takes place from the uferus when
ferttlization and the mmplantation of a fertiized ogg fails to occur

Mesoderm The embryonic cell layer which gives nise to the connective tissue
structures of the body

Mesonephros ‘The muddle group of embryological segmental kidney tubules

Mesosalpmx Part of the broad hgament between the uterne tube and the

mesovarum
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Mesovaruum. The higament by which the ovary 1s attached to the broad
Lgarnent of the uterus

Metanephros The hindmost embryomic kidney which becomes the adult
kdney 1n the higher vertebrates.

Metastases Secondary growths denved from a malignant tumour

Metropathia kaemorrhagica. Wholly trregular excessive uterine bleeding

Mitosis The usual form of nuclear division, preceding cell division 1n which
the halves of Ity sphit g a nucleus
separate tnto two 1d~ntical groups which form two daughter nucler. (Con-
trast reduction diviston )}

Mistelschmerz. Mid-cycle pan at the ume of ovulation

Mons pubts The swellng overlying the pubic bone more marked m the
female than 1n the male

Montgomery s tubercles Promment sub-areolar sebaceous glands seen n

Morula, AcZohd mass of cells formed by dvision of the fertilized egg

Mullerian ducts The embryological forerunners of the uterus and tubes

Multipara. A woman who bas previously borne children

Myoepithelial cells of breast Cells hnmg the ducts whuch can contract ke
muscle cells,

ibor[ndnm The uterme muscle e momnal paut .
ipples supernumary Nipples m excess of the nos par (corTespon
g Wﬂh‘?:hc muitrple g?ppl:s of some other ammals eg buch sow
eic.)

Dubile When a girl 15 ovulatng, she 1s saud to be nubile.

Nymphomama Excessive sexual destre m the female

Occipito-anterior The normal position m which the foetal bead engages 1
the pelvis the octiput bewng directed towards the mother’s front.

Ocapo-posterior A malposition m which the ocerput of the foetal head 1s
directed towards the mother s back.

Occipur The hind most part of the head.

Oedema. Accummulation of flnd withm the tissues

o One of the ovarnan belicved to be the true

Oestriol One of the oestrogenic ovarian hormones, believed to be derved
from oestradiol

Qestrogens Female sex hormones.

Oestrone One of the oestrogenic ovanan hormones believed to be denved
from oestradiol.

Oestrous cycle The sex cycle of certam female mammals (such as rats
bitches and cows)

Oligohydrammos Insuficency of ammotic fuid.

Ohzosperma. Semen with reduced numbers of spermatozoa.

QOocytes primary The precursors of the female egg-cells.

Qogenesis The development of egg-cells ot ova.

Orgasm The chmax of cortal activity 1n both sexes.

Os external and wnternal of cernx The outer and mner ends of the cervical
canal
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Labour The muscular contractions which brng about expulsion of the baby
at s burth

Labour premature Labour occurning after the 28th week of gestation but
before full term (40 weeks)

Lactation Secretion of mulk by the breasts See Breast feeding

Laparotomy Surgical openng of the abdomen

Levator ani A funnel-shaped sheet of muscle formung the most smportaat
part of the pelvic floor

Leydig cells Interstitial celfs fymg between the semmferous tubules of the
testss_and believed to be the source of the male hormone

Libido The desire for sexnal activities

L@h‘t):nmg The descent of the uterus and its contents 3 or 4 weeks before
labour

Liptodol An oily radio-opaque medium It 15 now rarely used for hystero-
salpingography

Liguor ammu "The fiwd within the amniotic cavity

Leguor follicul; The flnd within the folkcular antrum

Lithopaedion A stone chuld —the mummified remams mfiltrated with
calowm of a foetus developing outside the uterus after absorption of the
amnotic fud

Iittré glands of Accessory glands situated wathin the pesule urethra.

Lower uterine segment The lower part of the utcrus denved from the rsthmus
which develops duning the latter part of pregnancy and is passive durng
ITabour

Luterne.ation The developruent of yellow (luten) matenal within the granu
losa and theea interna cells of the ovanan folhcle

Lutemuzing hormone (L H) One of the pitwntary gonadotrophic hormones
(also called {1 h orICSH}

Luteotroplic hormone A pitunary gonadotrophic hormone probably the
same a3 profactm which 13 believed to cause progesterone productian by
the corpus Juteum and to be concerned 1 milk secretion by the factating
breast

Malpresemtations ‘These ewst when the vertex of the fostal head does not e
over the internal os of the uterus

Mammotrophins Hormones thought 1o be secreted by the antenor piuttary
gland under the nfh of and p and to cause
development of the breasts

Meatus The openmng of a tube such as the urethra

Mediastinums testis A thuckened part of the covering of the testis

Menarche ’llxe first menstrual period i giels

oF of activity
Menstruation The cycheal bleeding which takes place from the uterus whert
fertilization and the mmplantation of a fertilized egg fails to occur
Mesoderm The embryomc cell Taver which gives nse (o the connective tssue
structures of the body
Mesonephros The middie group of embryologicat segmental kudney tubules
Mesosalpix Part of the broad ligament between the utenine fube and the

mesovanum
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d
Mesosarum. The Ligament by which the ovary Is attached to the broa
lgament of the uterus

1t

Meteneplos "The hundmost embryonic kidney which becomes the adu

kudney 1n the b, her vertebrates

Mng:zz:: Secon:hry growths denved from & malignant tumol;zlr&dm

Metropathg taemorrhagica, Wholly trregular excessive uterine 8 tuch

Mitosit The usual form of nuclear dwision preceding cell div xsmnn |: e
halves of I d sphit ch 4

Sparate inta tw.o dentical groul;s which form two daughter nucks (Con

reduction division.) " f ovalatin

Mittelschmerz, Myd.cycte in at the time of ovulation

Mons publy Tre svfglhu;:\erlymg the pubic bone morc marked 1n the

female than 1n the mate

Mamgomery 3 tubercles
pre

Prominent sub-areofar sebaceous glands scen 1n
Morula, A sobd mass of cells, formed by division of the fertilized cgg
Mllerian duets The embryological forerunners of the uterus and tubes
Multipara A womap who has Previously borne children

Myoepithelial celfs of breast Cells Hnung the ducts which can contract like
muscle cells,

Myometrum, The uterine muscle

Mipples Supern, Nipples 1 excess of the normal pair (correspond
glg)w-h the muitiple ipples of some other anmals eg bitch sow

Nubile When o gulis ovulaung she 1s said to be nubile

Nymohomana Excessive sexual desige i the fernale

Occipito-antey;gy ‘The normat Position in which the foetal head engages 1n
e pelv. the oo ut bemg direeted towards the mother s front.

OcEpito-postersoy A malposition 1n whych the occput of the foetal head 13

cted towards the mother § back
Ol‘gpkl The hind most Part of the head
Oedemg

a Accummutaton of flud within the ssyeq
trslradzoil One of the Ocstrogenic ovaran hormones believed to be the true
le ne
Oestriol Opg of the cestrogenic 10 hormones
O Oestradiol, E o
Ozﬁwgemon}‘emalc 5ex hormones
Tone Qne of
Dfmm oesdeOLthc oestrogenic ovanan hormones believed to be derived
“5trous cycfe The g
o[hﬂchhes o % cycle of certan femate mammals (such as rats
80k) drampop Insufficiency of amutotic flud
ggfﬂllpe"ma Semen wotpy Teduced pumbers of spermatozoa
0.t pru © Precursors of the female egpcells
o‘:&’enexu The developmens of egp-cells or oyn
oﬁi’;‘ 'ﬂrle O contal activity 15 pogy sexes
canalma and internay of cerpix The outer and 1nner ends of the cervical
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Osteomalacis Demmeralization of the skeleton such as may octur 1 preg
nancy »f the calemm intake 15 deficient

Osarlan follicle Each egg-cell within the ovary 1s surrounded by specialired
confiective tissue cells to form an ovaran {or Graafian) foliicle

Orary The female gonad of primary sex gland

Osatestis An incompletely differentiated gonad part ovary and part testis as
found 1n some hermaphrodites

Ovulanion The liberation of mature ova by the ovary

Ovum The female germ cell

Ovars trapped  Falure of release of a mature ovum from the follicle with
{utemization of the follicle as though normal ovulation had occurred

Pamflm/arm plexus The vems mn the spermatic cord
Panky, ism See S| ds s disease Deficx of all the puntaly

0P

hormones As usually applied the term refers to the hormones of the
antenor Jobe only

Paradidymis A vestigial siructure in the male corresponding to the parod-
phoron n the female

Pa]mmelnum Connective tissue withim the two perttoneat Jayers of the broad
gament

Pargophoron Vestgial tubules i the female remnants of some of the
embryonic mesonephnc tubules

Partunnon Childburth

Pe lfigament The which ypl P the paired

COTPOra cavernosa
Pelvis Thys 15 formed by the two hup bones (ihia pubes and ischig) and the
sacrum (the lowest part of the vertebral column)
Pemes bulb of The expanded penneal portion of the corpus spongiosum
Perineun The part of the body between the legs bounded by the pubss it
front and she anus behind 3t includes the external genstal organs
Peristalsis Waves of contraction and relaxation passing along 8 hollow orga

(such as the gut and the uterme tubes)
P e lintng the abd 1 cavity and covenng st

viscera

Pfluger egg tubes of Cords of tissue peshaps derived from the germnal
epithelum which are the ongin of the ovanan follicles

Pramosts Tight prepuce

Phosphor) lated kesperdin A substance claimed 1o be effective 23 an oral con
traceptive 1t 15 & hyaluromdase tubitor

Puwntary fossa A depression m the foor of the brain-case of the skull withm
which lres the prutary gland

Pimtary gland An endocnne gland lying beneath the base of the brain

Placenfa An organ which develops within the uterus during pregnanty 10
provide for the nounshment of the embryo

Placenta praevia This usts when the placenta extends partly or wholly over
the lower uterine segment

Placental barpier The structures which intervene between the maternal blood
and the foetal blood within the placenta

Polar body A structuse cast out from the ovum during the process of matura
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tion the first polar body 13 formed at the reduction division and the second
dunng the second maturation division

Polyspermy Penetration of the ovum by more than one spermatozoon

Post-cautal test Examunation of the cervical mucus for the presence of iving
spermatozoa after cortus

Pouck of Douglas "The space above the postertor fornix bounded i front by
the uterus behind by the rectum and on exther sde by the rectovagmnal
folds (Also called the cul-de sac.)

b diol A d of

prog

S
Prepuce The foreskin
Presenting part The part of the foetus normally the head which 1s forced
uh the cervix during labour
Prapum A state of contimuous perle erection
Primipara A pregnant woman who has not previously borne children
Frocessus vaginalts A diverticulum of perttoneurn which grows out through
the ingunal canal mn assocration with testicular descent
Progestational phase  See Secreto
Pr;lgz:lerlgne A sterod hormone “secreted by the corpus luteum and by the
acent

Prolactin See Luteotrophic hormone

Proliferative phase “The phase of the cycle preceding

Pronephros The foremost group of embryoric segmental tubules

Pronucleys Dunng fertilization the nucleus of the ovum 1s called the female
Pronucleus and that of the p the male p

Prostate "The largest of the male accessory glands

Prostate wiricle "A blind sac withm the prostate of the same ongu as the
uterus in the female (also called uterus masculinus)

Pseudocyesis Phantom pregnancy i which the woman imagnes herself to be
Pregnant and produces a vanety of signs and symptoms suggestng the
eustence of pre;

Psetds hermaphrodite female A form of intersex

I’xeudo-hennaphmdue ‘male A form of mtersex

Pubert) The stage of development at which the sex glands commence effective
function

Pudendal cleft This lies between the labia majora

Recto-vaginal fold One of the uternme ligaments

Reduction division (metosis) A double division of a nucleus accompanied by
only one diviston of 1ts chromosomes occurs in gamete formation hence
the fact that gametes are haploid (q v)

Relaxin A hormone thought to be produced by the ovary durmg pregnancy
and to cause softemng of the pelvic jomnts

Rete tesns A senes of canals within the mediastinum testis into which the
semuferous tubules pass

Retraction of uterus After each contraction of labour the uterus retracts

failing to relax to 1ts previous dimensions

Retroflexion Backward-directed curvature of the uterus

Retrorersion The backward tilt of the uterus found i 20 per cent of
women
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Round ligaments Ligaments of the uterus corresponding with part of the
gubernaculum in lgne male poncie F

Rugae Rnd}ges——on the susface of the vagna and scrotum

Sacro spinaks The main mass of muscle associated with the vertebral cofumn

Sacrum The fused five preces of the vertebral column included 1n the pels.

Sado-masochism A perversion m which sexual pleasure 1s obtained by the
infliction of pam~—esther on others or on the pervert

Safe period  The ume during the cycle when coitus 15 unlikely to Jead to
conception used as a method of birth control

Salpingitis Inflammation of the uterne tubes

Salpingostomy The operation of making an opeming in a blocked uterie tube

Satyriars Excessive sexual desire 1n the male

Scoptophtha A perversion in which sexual pleasure 15 obtamed from watch
g other people—either undressing or having intercowrse (Also called
voyeunism )

§cramm The bag within which the testicles are suspended

dary sexual ck Ct whereby the sexes can be differ

entiated without reference to thewr producing either male or female germ
cells

Secretory phase The phase of the 1 cycle g ovul (Alo

called progestational phase )
Seminal fliud The muxture of accessory gland secretrons and spermatozod
which1s enutted during ejaculation
Seminal plasma The Liqutd part of the seminal fluid
Semmnal vesicle One of the male accessory glands
Serminsferous tubules Parts of the testis wherein the spermatozoa are produced
Septump if This p P the patred corpora
of the pers and chitoris
Sertol: cells Pyramdal cells found among the germ cells within the semint
ferous tubnles and believed to help i the nounshment of the developing
spermatozoa and perhaps to secrete hormones
Sex ch Of the 2 m each human cell nuclens 2 are
wath sex In the female there are 2 X chromo~
somes but in the male 1 X and 1 Y chromosome
Sex hormones Hormones secteted by the sex glands (male hormone by the
testis and female hormone by the ovary)
Sevual analism Utilization of the anus as a source of sexual gratification
Sexual aversion Tmpotence in the male and fngidity 1n the female
Sexual inversion Female behaviour in a2 man or male behaviour in a woman
without structural abnormalities
Sexual oralism Mouth genstal contacts
Stmmonds s disease See Panhypoprtwitansm
Spermatic cord This contams the vas deferens and the blood vessels nerves
etc supplymng the testicle
Spermands Immature male germ cells at a stage later than that of sperma
tocytes and in which development of the tal begns
Spermatocytes Lmmature male germ cells
7 genests The P of sp
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Spermatogonia Primary male germ cells corresponding with pnmary oocytes
m the fermale

Spermato.oon The male germ cell

Spinnbarkeir A rheols 1 term g the property of a viscous flud
which permuts 1t to be drawn out into a long thread Normal cervical mucus
at the time of ovutation has thus property

Stigma The point at which the npe ovaran follicle ruptures hberating 1ts
contamned ovum

Straturm basahs The mner layer of the decidua

Stratum compactum The outer layer of the decidua

Stratim granulosum. The layer of follicle cells Lining the antrum of the ovanan
follicle

Stratum spongiosum The rmuddle layer of the decdua

Striae White or pink lines mn the skin caused by excessive siretching (as
the abdomunal skan m pregnancy)

Stroma The supporting structure of tissues

Sublimation As applied to sexual activiies means the substitution of non
sexual imterests for sexual ones

Suppository A preparation with a gelatine or cocoa butter base inserted into
the vagina where 1t melts

Sutures The strips of connectrve tissue unmtng the bones of the skull especr
ally m the foetus

Symphysis pubis The Joint between the two pubic bones

Syncytum A protop mass nuclet ahd undsffer
entiated into discrete cells (such as the outer layer of trophoblast)

Tampon medicated A form of contraceptive inserted into the vagina

Testicle The testicle consists of the testis with 1ts attached epididymis

Testicular biopsy The removal under anaesthesia, of a small fragment of
tesus for mucroscopical exammation

Tests The male gonad or pnmary sex gland

Testosterone The male hormone produced by the testis

Theca follicul ‘The of tissue g the
developing ovanan follicle

Theea lutewn cells Luteimzed theca ntemna cells.

Thyrowd gland  An endocnine gland which lies m front of the wind pipe in the
neck

Thyrotrophic khormone (T'S.H) A pitmstary hormone which affects the
thryoud gland

B!
Trabeculpe Strands of tissue as 1n erectle tissue
Transrestism Wearing the clothes of the opposite sex for sexual purposes

Trophoblast The outer layers of the blastocyst, by means of which the zygote
burrows 1nto the endometrium

Tumica albuginea The outer covering of the testis and the oval
Tumca vagnals The double pentoneal covenng of the testicle denved from
the processus vagualis
Umbihcal arteries There 13 a parr of artenes withun the umbiical cord
Umbilical cord. The cord by which the foetus s attached to the placenta
Usmbshical vein There 13 2 smgle vem withm the umbihical cord
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Undinism A perversion in which sexual pleasure 1s chtained by watchumg the
act of urmation

Upper uterine segment The upper, muscular past of the uterus which con
tracts duning tabour

Ureter The duct of the kidney

Urethra The tube by which urme feaves the bladder In the male it ruas
through the prostate (wherein the ejaculatory ducts enter 1) and the penss

Uterine tubes The tubes (also cafled Fallopian tubes) down which ova past
from the avary to the cavity of the uterus and up which spermatozoa pass
fo meet and fertifize the ovum

Uterus The womb within which the fertibzed egg develops into 2 baby

Userus maseulmus  See Prostatic utncle

Vagina The feraate front passage leading to the uterus

Fag )] ry of the muscles g the vagima

Varicocele Varicose enfargement of the pampmuform plexus

Vas deferens The canal of the epidadymus s continued as 3 muscular tabe the
vas deferens

Yasa effererna The canals by which spermatozoa leave the testis 10 enter the
head of the eprdidymus

Vaso epididymostomy  An op Joining the epidid to the vas
deferens—to short cucuit 2 block 1n the epididymis

Vertex The highest pomt of the head just behind the mid pomnt

Verumontamum The ouddie of the cnsta urethralis {Also called colficulys
semmalis )

Vestihular glands greater A paw of glands corresponding with Cowper s
glands m the male opemng into the vestibule of the vagina Also caffed
Bartholin s glands

Vestbular glands lesser Glands of the vestibule of the vagina

Vestihule bulb of Erectle tissue m the vestibude of the vagma

Vestibule of the vagina Part of the female external genytalia

Villi trophoblasic Trregufat strands of trophoblust separated from each
other by maternal blood simuses

Virism The app n a woman of

Voyeurism See Scaptophulia

Vulya Part of the female external genitalia

Wharton 5 Jelly Pnmary mesoderm of the umtnlical cord

¥ olffian duct” The mesonephnc duct which becomes the vas deferens m the
male

X chromosome ‘The larger of the two sex chromosomes in males fumales have
two X chromosomes

X hormone A hypothencal substance which 3t 15 believed may be secreted
by the teshs in addition to the male hormone testosterone

¥ chromosome "The smaller of the two sex chromosomes a males

Zona petfucida The clear thick cell wall of the ovum

Zygote The fernhized ovum

typical of the male
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Gonadotrophins 16 18 35 36 37 40
42 55 56 60 64 66 87 88 143 260

Gonads 4 14 34 64 67 69 224 230
231 232 238 239 260

Graafian follcle  See Ovarian follicle
Grafenburg ring 17

Granulosa cells 39 55 66 241 260
— lutein cells 260

Growth hormone 16 55
Gubernaculum 232 246 260
Gynandnsm 70 260

Haematocolpos 248 260

Haematometra 260

Haploid 76 260

Helicine artenies 21 234 260

Hermaphrodite teue or gonadal 67 260

Hilos cells 240 260

— of ovary 240 260

Hirsutism 70 261

Homosexual actvities 177 179 180
183 185 186 191 192 193-5 197
200 201 203 204-6 214-16

Hormone 4 7 15-19 21 55 68 95 129
130 226 227 261

Hot flushes 62

Hyaturonic acid 75 261

Hyaluromdase 75-6 261

Hydatidiform mole 87 261

Hydrammtos 80 95 97 261

Hydrocephalus 261

Hydrosalpinx 253 261

Hymen 35 67 246 248 261

- mmperforate 67 248

Hyperemes:s gravidarum 87 261

Hypnotics 117 261

Hypogonadism 17 64 65 261

Hypospadias 65 67 235 261

Hypothalamus 16 35 56 66 130 26t

Hysterosalpingography 147 2354 261

Impotence 2! 22 149 157 161 165
189 218 261

Tacest 261

Inertia uterine 96 120

Infantosexuality 216 261

Infertiity 24 26 134-61 235

— treatment of 156-61

Infundibulo-pelvic higament 245

Infundibulum 244 261

Ingumnal canal 65 229 231 246 261

—hermia 69 239

Inhibition 21 23

Insufflation of uterme tubes 147 158
251 261

Intercourse See Coitus

Intersex 2 67 261
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Interstitial-cell stimulaung hormene 17
26

—cells 13 15 19 66 225 227 240
Intrortus 170 261

Isthmus of uterine tube 34 244
~—uten 83 245 261

17 Ketosterods 31 32 143 261
Kymograph 251 261

Labia majora 33 35 68 103 242 246
247 261

—mmora 33 35 103 242 246 261

Labour 6 99 101 107-28 262

— dy 110

— false 107

—mducton of 127

— precipitate 121

~—premature 119 262

~ Iststage of 6 93 107 121

—2nd stage of 6 110

— 3rd stage of 6 111

Lactation 6 129-33 166 262

Laparotomy 148 262

Levatoram 104 262

Leydig cells See Interstitial colls

Libido 20 62 69 101 138 180 181
187 212 218 219 262

Lt aments of uterus 245

Lightenung 107 262

Lipiodol 254 262

Liquor amnu 80 83 106 109 262

— folliculi 39 241 26.

Lutré glands of 14 23 238 262

Lithopaedion 94 262

Lower utenne segment 83 93 245 262

Lutenzation 38 87 147 241 262

Lutemizing hormone (L H) 16 18 37
38 40 262

Luteotrophuc hormone 3§ 40 87 130
262

Male hormone See Androgens

Malposition of foetus 116 122

Malpresentations 116-19 262

Mammotrophins 262

Masculmization S5

Masturbation 140 141 142 178 179
181 185 188 190 196 197 199
200 203 209 217

Maturation division 13 15 36 39 76

Meatus 235 262

Medastinum testis 224 225 262
Membranes rupture of 110 116 18
1

Menarche 4 36 54 59 66 67 262

Menstrual toxin 96

Menopause 7 38 58 164 262

Menstrual cycle 34-53 74 129 243

Menstruation 5 6 34 41 46 54 68 87
244

262

Mesoderm 79 80 81 262
Mesonephros 230 231 236 262
Mesosalpinx 246 262
Mesovatium 239 263
Metanephros 230 231 263
Metastases 263
Metropathia hagmorthagica 263
Miscarntage 91
Mitosis 77 263
Mittelschmerz 49 263
Mons pubis 33 35 242 247 263
Montgomery s tubercles 85 249 263
Morula 78 263
Mullertan ducts 65 230 231 244 263
Multipara 107 131 263
Myoepithelial cells of breast 130 250

2

Myometnum 42 83 243 263

Neonatal deaths 155
Nipples supernumerary 249 263
Nokumal gssions. 145 186 158
Nubile 4 263

Nymphomania 219 263

Ocaipito antertor 102 103 263

— postenor 116 117 263

Occiput 102 103 105 106 116 117 263

Ocedema 97 263

Oedipus stage of sexual development
180 215

Oestradiol 41 88 263

Oestnol 41 88 263

Ocstroens 18 19 36 37 38 40 41-3
S560 61 69 88 123 130 247 263

Oestrone 41 88 263

Oestrous cycle 44 263

Oligohydrammos 263

Oligospermua 263

Oocytes pr 7 36 263

Oogenesit 34 36 263
asm 23 23 25 71 14D 165 184
185 136 193 196 198-203 207-0
217 218 219 263
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Os external and tnternal of cervix 34
73 107-18 136 146 243 245 163

Osteomalacia 86 264

Ovarsan fojhcl;(j} 34 3741 59 239

Ovanan hgaments 73 239
Ovary 4 7 11 19 33 34 3641 49 5§
32‘60 61 64 67 70 152 238-42

Ovoteshs 67 264

Ovulation 4 5 7 3441 47 49 51 52
53 54 59 67 68 71 T4 15 136
137 138 145 146 147 148 152
158 160 238 240 241 264

Ovum } 234571133 34 36 39
40 53 72 73 7480 92 93 136
152 238 239 240 241 264

~ tapped 147 152 264

Pain relief of mn cluldburth 112415

Pampuaiform plexus 229 264

Panhypopituitansm 264

Paradidyrmus 246 264

Parameinum 245 264

Paroopharon 246 264

Partuntion 102-28 264

Pale;cy of utenne tubes tests for 147
505

Pectumform hgament 233 234 248

Pelns 103 104 106 107 $37 5213
22t 222 264

Perus 14 21 22 23 24 65 68 69 228
2235

— bulb of 228 233 234 237 248 264

Perineum 11} 264

Penstalsis 252 264

Pcnmneum“ﬂ] 232 240 243 244 245
2

Phinger egg tubes of 240 264

Phantom pregnancy 56 153

Phase-contrast microscope 76

Phmosia 218 235 264

Phasphorylated hespendin 168 264

Pinitary fossa 16 264

—gland 16 17 18 35 37 38 42 55
56 60 87 95 130

Placenta 6 §0-3 84 87 93 96 97 103
105 111 125 264

—praevia 93 125 264

Placental barner 80 264

Polar body 36 39 40 76 264

Polyspermy 76 265

Post-coital test 142 143 144 145 157
265

Pouch of Douglas 242 246 265

Preconious puberty 66

Prediabetic state 85

Pregnancy 5-7 11 38 52 53 35 71-
2528 129 135 155 163 179 4
44

~ diagnosss tests 60 8%

—multiple 93 96 118 120

— psycholagical aspects 99-10

Pregnanediol 41 88 265

Premature gjaculation 25 140 149

Premenstrual tension 43 48

Prepuce 14 228 234 235 265

— of chtons 248

Presenting part 102 117-19 265

Priapism 22 263

Pmm%:;ra 107 108 111 121 125 3¢
o

Processus vaginalis 231 232 265
Progestational phase  See Secretory

Phase

Progesterone 37 38 40 42 44 47 50
51 87 88 129 147 153 158 243
265

Prolactur  See Luteotrophic hormone

Prohferative phase 44 45 51 53 59
243 265

Pronephros 230 231 265

Pronuclens 76 265

Prostate 14 23 25 136 228 235 236
237 265

Prostatic utncle 236 237 265

Pseudocyests 56 101 153 263

Pseudo hermaphrodite female 66 68
70 265

—— muale 68 265

Psychue changes i the menstruaf eycle

Psychoanalytic theomes  of sexual
development 179-82

Puberty 4 15 16 19 20 22 24 33 36
54 55 59 178 182 185 190 194
197 198 221 223 249 265

Pubicasch 110 111 221 222 234 248

Pudendal eleft 247 265

Quadruplets 94
Recto vaguoal fold 246 265

Reduction dimision 2 15 36 265
Retnke crystallods 227

278



INDEX

Relaxation muscular 100

Relaxin 86 265

Rete teshis 224 225 227 265
Retraction of uterus 109 110 111 265
Retrofiexion 243 265

Retroversion 243 265

Round hgaments 242 246 265

Rugae 34 230 247 266

Sacro-spinalis 222 266

Sacrum 104 122 221 222 223 266
Sado-masochistn 212 213 266

Safe period 166 167 266

Salpigitis 152 174 266

Salpin ostomy 266

Satyrasss 219 266

Scoptophulia 213 266

Scrotum 65 68 228 230 231 232 247

Secondary sexual characters 1 4 65
266

Secretory phase 43 45 51 82 146 147
se 1527153 244 266
gmentation of zygote 78 79
Sclrmsnmnauonzylg;!
Semunal flud 20 23 25-9 72 75 141
142 143 150 159-61 266
—plasma 13 20 23 25 7! 136 139

—vescle 14 23 25 136 228 236 237
266

Semumferous tubules 13 69 143 224-7
266

Septum pectumforme 233 243 248 266
Sertolycells 13 17 18 19 69 225 226
266

Sex 12381 6769

— chromosomes 2 3 67 266

~- determunation 3 67

— hormones 4 12 15 18 19 266 (and
see also Androgens Oestrogens)

— prediction 11

— rato &

Sexual 2ctivities § 7 20 67 71 137-41
176-220

— analsm 211 266
—aversion 218 266
— development 4 14 19 32 36 41 54
176-.09

— dufferentiation 32 64 67

— mversion 708193 204 214 26§

— oralism 211 266

~-outlet total 186 \57,\98—20\

Sevual perversions 210-20

~— precocity 54 66

— reproduction 1

Simmonds s disease 266

Skull 105 222

Spermatic cord 229 266

Spermatds 13 15 225 266

Spermatocytes 13 15 225 266

Spermatogenesis 4 13 15 17 18 65
68 225 266

— defective 149 156 232

Spermatogonia 13 15 225 266

Spermatozoon 1 2 3 4 8 10 13-15
18 23 25-9 63 71 73 75 76 136
138 139 141 144 145 149 152
157 159 168 22§ 226 227 257

Spermucide 170 171 172

Spinnbarkert 47 267

Stem pessaty 175

Sugma 39 267

Sullbirth 155

Stratum basahs 244 267

— compactum 243 267

— granulosum 39 241 267

— spongiosum”244 267

Striae 85 267

Stroma 240 243 267

Sublmation 179 187 267

Suppository 173 267

Sutures 105 106 267

Symphysispubis 103 104 169 222 228
242 247 267

Syncytum 267

Tampon medicated 172 267

Testidle 14 224 228 229 267

Testicles maldescent of 64 67 69 150
732

Testicular biopsy 143 157 267

Testis 4 13 14 17 13 19 32 64 66 67
224 228 230 231 267

——descent of 64 231

Testosterone 8 18 19 22 156 267
(See also Androgens)

‘Theca externa 39 239 24t

—follcuh 39 241 267

—mierma 37 39

— lutewn cells 267

Thyroid gland 16 60 267

—hormone 18 60 156

Thyrotrophu hormone 16 60 267

To‘ale;rsua of pregnancy 86 953 120
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Trabeculac 234 267
Transverse arrest, 117
Transvestism 216 267
Triplets 93 120

Tumca atbuginea 224 240 267
-~ vaginahis 232 267
Trophoblast 79-82 267
Turnet § syndrome §5 &%
Twins 2 93 97 120

Umbificaf arteries 81 267

—cord 81 84 {11 267

— vewn 81 267

Undintsm 212 268

Upper uterine segment 83 106 109 265

Ureter 228 230 231 268

Urethra 14 23 65 68 181 228 Q10
233 234 236 237 238 248 16§

Urogental simus 235

Utenne tubes 33 42 47 63 72 T3 79
92 136 152 231 242 244 268

- tubes blockage of 152 158 160 252
253 254

— tubes spasm of 158 252 253

— tubes stenoms of 252

Uterus § 33 34 36 42 43 43 49 37
60 65 67 68 71 72 79 82 83 g4
92 94 9 98 103 106 107 Ing
109 110 111 112 118 119 1y
125 131 146 147 151 242-6 2§y
252 254 255 268

~ bicotis 66

— masculinus See Prostanc utricle

Vagina 13 33 14 35 41 50 60 66 67
£8 69 71 72 73 103 104 139 14
161 368 169 172 173 {74 21
242 246 268

Vaginal smear 11 41 42 47 130 247

Vaguustmus 139 149 268

Vanwocele 229 268

Vasdeferens 14 23 157 224 228 229
230 231 268

Vasaefferentia 224 227 268

Vasoepididymostoray 157 268

Venereal disease 150 171

Vestex, 102 105 306 117 1R 268

Verumontanum 236 268

Vestibular glands greater 35 243 268

~ glands lfesser 248 268

Vesubule bulb of 248 268

~~ of the vagina 247 268

Vith chonome 81 82 83

— trophoblastic 81 268

Vinlsm 70 268

Voveunsm See Scoptophuia

Vulva 60 247 268

Weight 1t pregoancy 86 96
Wharton s jully 81 268

Wollfian duct 230 231 268

X chromosome 2 3 8 31 67 268
X harmone 17 18 268

Y chromosome 2 3 8 11 268
Zona pellucida 76 78 79 268
Zypote 13 8 77 78 268
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