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Sex1 In The Making – A Biological Approach.2 
 

Introduction 

Hermaphroditism3 is the starting point for a lot of biological and medical debates about 

‘normal’ sexes/genders. Hermaphrodites were considered a rare, fascinating and threatening, 

later on, in the 19th and 20th century, an aberrance of a sex/gender-pathway having only two 

opportunities. Medicine focused on them because of juridical necessities. In ‘natural law’ – 

laws which are deemed ‘determined by nature’ and not ‘made by god’, such as the French 

civil law ‘Code Civil’ (1808) and the German civil law ‘Bürgerliches Gesetzbuch’ (1900) – 

mankind was understood to be differentiated by nature between women and men. They were 

divided juridically into two categories, other categories were not designed by ‘natural law’ (in 

canonical law, for some people there was the opportunity to decide by themselves whether 

they wanted to be woman or man; such regulations were found until the 18th century)4. 

Biology and medicine were confronted with such a juridical and social system and created the 

basis to name it ‘natural’ and ‘inalterable’. Biology and medicine sought differences and 

found them: man and woman were postulated to be different in all tissues, organs, 

physiological processes and their respective behavior. People with ambiguous characteristics 

were examined, and the male or female sex/gender – in no case both – was identified as their 

‘true sex/gender’. 

In the 17th century numerous characteristics like body structure, clothing and behavior used 

to indicate the ‘true’ biological and medical sex/gender of a person - male or female. In 

contrast, in the 19th century, the gonads, and at the beginning of the 20th century, the gonads 

and the chromosomes were considered the exclusive signs of the ‘true sex/gender’. Physicians 

examined genitalia, gonads, later on chromosomes found by microscopy, discussed the 

appearance, behavior and sexual relations of persons and so declared the sex/gender of more 

and more people as ambiguous.  

Since the 15th century, but especially since the 16th and 17th century, scientific accounts had 

often been printed in local languages, not just in Latin anymore, which had been 

understandable only to a small intellectual elite. Thus, more people of the upper and middle 

classes were exposed to new scientific accounts of sex/gender characteristics and searched 

themselves for ‘true’ signs of sex/gender or ‘true’ signs of doubtful sex/gender. State interest 

in health and in reproductivity of the upper and middle classes being intensified mechanisms 

in regulating the population – M. Foucault called them ‘Bio Politics’ –, promoted the rising 

inquisitiveness of society for the individual and the uncertainness of the individuals 
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themselves.5 ‘Wrong’ clothes, androgynous appearance and, last but not least, ‘perverted’ 

sexual intercourse, evoked attention and incited people to seek advice from medical ‘experts’, 

to examine their own sex/gender characteristics or that of their children. Treatments, 

especially surgery, for designing ‘acceptable’ sex/gender characteristics have been usual since 

the mid 20th century. In the 18th and 19th but also in the early 20th century, surgery was 

combined with a very high risk of death. Today, a growing community of intersex/intergender 

people fights against such sex/gender reassignments performed directly after birth without 

informed agreement of the affected persons themselves. 

In this article, we present some historical biological and medical accounts defining ‘true’ 

sex/gender characteristics and the philosophy of late or early sex/gender reassignments are 

presented. It shows, how the biological and medical sciences are involved in the construction 

of the two sexes/genders system in modern western societies. In a final remark, some critical 

perspectives favoring equality-based sex/gender depictions are introduced and discussed. 

Although they are relatively emancipated they nevertheless also preserve a two sex/gender 

model. We conclude that other, more radical deconstruction models are possible, also from a 

biological point of view. The article offers alternative mindsets and emphasizes, that 

biological and medical theories about sex/gender are entrenched in society but also 

changeable. 

 

Numerous characteristics of the ‘true sex/gender’ 

Up to the 17th century, fascination and fear determined the public opinion about 

hermaphrodites in France, England and the German states (these being the countries with the 

greatest number of studies examinations of hermaphroditism in the western world). Often 

hermaphrodites did not survive childhood or were convicted of witchcraft or sodomy (by this 

time a popular incrimination of transgressive behavior against morality, e. g. sexual 

relationships with the same sex/gender). Western law origins from Roman Law. This ‘old 

law’ took hermaphroditism into account and constituted that, in the case other persons' rights 

were involved (e. g. in bequest or marriage), medical experts had to prove the sex/gender of 

the affected person and had to decide the prevailing sex/gender.6 Similar regulations can be 

found in the canonical law of the 13th century. There, the additional theoretical case took into 

account, that medical ‘experts’ cannot determine the prevailing sex/gender. Only in this case, 

the affected person was allowed to choose her/his sex/gender. This choice was non-recurring 

– if a person changed her/his sex/gender role again, s/he could even be punished with death. 

In Europe, such laws were valid till the 18th and 19th century. Medical ‘experts’ were 
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entrusted to prove the ambiguous sex/gender. The decision was made by physical 

characteristics such as breasts, beard, voice and by the look and function of the genitalia (a 

woman should menstruate, a man ejaculate). The reproductive heterosexual function had an 

influence, too: a penis should penetrate, a vagina should be penetrated.7 Besides that, 

characteristics in personality and behavior had an influence on the decision about the ‘true 

sex/gender’. A ‘natural’ urge for clothes of the ‘own’ sex/gender, sexual desire for the 

‘opposite sex’ and a ‘naturally’ female or male occurrence in moving and acting were 

supposed. 

Not rarely, various physicians decided contrarily. But a physician's decision was extensive, it 

often decided life or death of a person accused under sodomy laws.8 In the 19th century new, 

‘natural’ law excluded the possibility of inexplicit sex/gender. 

 

The ‘true sex/gender’ by gonads 

In the late 19th century, the gonads became dominant in discourse. In some ancient natural 

philosophies9, the male testes, scrotum and penis had already been considered important male 

characteristics. The removal of these would according to Galenos of Pergamum be sufficient 

to emasculate a man. The result should be something third, in addition to woman and man. 

Elsewhere, Galenos pointed out, that eunuchs and women were similar.10 In Western modern 

biological and medical sciences, the shape and function of the external genitalia play an 

important role. The male testes were especially focused on, they had already been widely 

debated on in the late 18th century. The female ovaries were not attributed importance in the 

18th century, but from the early 19th century on.11 Thus, R. Virchow stated: ‘The woman is 

woman because of her reproductive glands’. Virchow described the complete body, the 

physiology but also morality, of the woman as a result of the ovaries. In length he wrote: ‘The 

woman is woman because of her reproductive glands. All her characteristics of body and 

mind, of nutrition and nervous activity, the sweet delicacy and roundedness of limbs, by the 

strange configuration of the pelvis, the development of the breasts and non-development of 

the vocal organ, the beauties of her hair and the soft down on her body, those depths of 

feeling, that unerring intuition, that gentleness, devotion and loyalty - in short, all that we 

respect and admire as truly feminine, are dependent on the ovaries. Take the ovaries away and 

we get the repulsive, coarsely formed, large-boned, pilos, deep-voiced, flat-breasted, resentful 

and egoistic virago (Mannweib).’12 In E. Klebs' classification of hermaphrodites (1876), the 

focusing on gonads yielded in a heavily noticed highlighted event. Also, the experiments of E. 

Steinach stimulated the belief, that the gonads widely influenced the ‘nature of human’. In 
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animal experiments, Steinach replaced gonads from female to male and vice versa. Both these 

experiments and his experiments of rejuvenation found much response.13 By focusing on the 

gonads, it was regarded in the following as medically and juridically necessary to identify 

testis or ovaries of a person to find out her/his sex/gender. Only if both, testis and ovaries, 

were found, a person was declared being hermaphroditic. To 19th and early 20th century's 

biologists and physicians, this case seemed to be very rare. 

But the assertion of the sex/gender of the gonads was difficult in practice, because of the 

elements, which seemed to be characteristic for testes or ovaries, which are located in the 

inner body, and not detectable by palpation. It was also difficult to define whether a drawn 

tissue sample definitely stems from an ovary or testis. Some physicians got far ahead of 

surgery, such as removing tissue by biopsy. These surgeries were extremely dangerous. Other 

physicians promised patients a diagnosis of their sex/gender in the way the patients wanted, 

but only under the precondition to do this surgery (seemingly in some cases without 

disclosing the risks involved).14 

 

The ‘true sex/gender’ by heritage 

Another initial point for describing human sex/gender differences is by the consideration of 

hereditary predispositions rather than the gonads. All organs of the individual were seen 

hereditary, either as preformed (theory of preformation, dominant in the 18th century) or as 

epigenetic (theory of epigenesis, dominant in 19th/20th century). Both theories are linked to 

ancient natural philosophy.15 The adherents of preformation believed, that the individual 

resides already completely formed, either in the ovum (Ovists) or in the sperm (Spermists, 

Animalculists). They thought, that all future human offspring was carried in Eve's first ovum 

or Adam's first sperm16, and therefore no development would be possible. After an initializing 

event by the ‘male affecting principle’, a simple growing of the individual was seen as 

sufficient. The female donation to generation was seen as small, both by Ovists and 

Animalculists. Ovists believed that ‘male initializing power’ would be necessary to trigger the 

growth of the embryo. Animalculists thought that the female part in generation to be limited 

to the nourishment of the embryo. The epigenesis, formulated in 1759 by C. F. Wolff, (which 

today is considered the origin of ‘modern embryology’) voted against the theory of 

preformation and the hypothesis that a simple growth in size would be sufficient for the 

development of the embryo. Wolff described, that in the origin of the embryo only 

undifferentiated matter exists, which would develop. Based on this, undifferentiated matter 

would convert to differentiated matter, and finally to a fully developed individual. 
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With the description of ovum, sperm and the termination of fertilization, ovum and sperm 

were enclosed as the origin of heritage. Finally, chromosomes were identified as carriers of 

hereditary predispositions – and they were sexed/gendered. H. Henking showed in the last 

decade of the 19th century that the result of meiosis is two types of sperm, different in their 

chromosomal structure. C. E. McClung, E. B. Wilson, N. M. Stevens described male and 

female individuals possessing a difference in chromosomes. The chromosomes which differed 

in length, were named as ‘Y’ chromosome (in 1909), the shorter one, and as ‘X’ chromosome 

(in 1911), the larger one.17 These findings of sexed/gendered chromosomes were a result of 

research with insects. With time, biology transferred many results obtained from experiments 

with insects to human beings. This was controversial, many, particularly physicians, refused 

this universal approaches of sex/gender determination of biology for all beings, flora and 

fauna, and clutched to the gonads as sex/gender determiners.18 

Important advances in chromosomal thinking of sex/gender difference were made by J. 

Halban and R. Goldschmidt. Halban (1903)19 believed that heritable predispositions, which 

were present in the ovum (at least in the fertilized ovum), were responsible for the formation 

of sexed/gendered structures. Those predispositions would develop continuously and 

autonomously, but different in termination. So, the gonads developed fastest (up to the fifth or 

sixth embryonic week); they were followed by the genitals in the third embryonic month and 

finally, at the age of fifteen to twenty years, the secondary sex/gender characteristics 

developed. Halban considered the gonads as supporting, but not with formative influence on 

the development of the genitals and secondary sex/gender characteristics. Which gonad was 

present, he considered unimportant; it would merely be necessary that there was a gonad, no 

matter whether a testis or an ovary. Halban described that all cells, tissues, organs had to be 

differentiated for sex/gender. All physical, physiological and psychic characteristics would 

take place as sexed/gendered ones. ‘Normally’ the individual would have only female or only 

male characteristics, but in some individuals, both female and male characteristics occur 

simultaneously. Hermaphrodites represent such female/male mosaics.  

Goldschmidt (1916, 1920, 1927, and 1931)20 developed a more differentiated theory than 

Halban, a logical overall concept. He included the knowledge of chromosomes and looked for 

principles in sex/gender determination. For his research interests Goldschmidt took insects 

(especially Lymantria dispar) and declared the results he obtained universal. The 

development of sex/gender in the opinion of Goldschmidt took place in the individual 

quantitative about the distribution of parental X chromosomes (explicitly: not qualitative, 

although every individual had both, female and male heritage predispositions). If two X 
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chromosomes occurred the result should be one sex/gender, if only one X chromosome 

occurred the result should be the other. Goldschmidt described that, based on chromosomes, 

there could be either female or male sex/gender possibilities. However, the appearance of the 

individual can combine both, female and male sex/gender characteristics. Here, Goldschmidt 

pronounced a continuous row of intersexual (hermaphroditic)21 conditions. These would take 

place during ‘turning points’ in the development of the individual. Up to the turning point, the 

individual would develop as one sex/gender, and from the turning point onwards as the other 

sex/gender. This development would occur distinctly for all (sex/gender) characteristics. The 

earlier the turning point, the further reaching would the intersexuality of an individual; a very 

early turning point would be followed by the contrary sex/gender in appearance to the 

chromosomal sex/gender. But ‘normally’ Goldschmidt declared no turning point would occur, 

and the sex/gender would only result in either female or male. 

 

Today's sex/gender-cascades combining gonadal and chromosomal sex/gender theories 

The depicted theories on sex/gender determination seem to be invincibly antithetic. The 

reception of theories focusing on gonads and those describing chromosomes as crucially 

sex/gender determining, varies between different scientific fields. Biologists tend to focus on 

chromosomes, whereas physicians have seen gonads as decisive in sex/gender determination. 

Today's accounts from the mid 20th century onwards reconcile both concepts: They describe, 

that specific genes, located on particular chromosomes, carry the information for the 

development of the gonads and discharging hormones. In detail: Dominant current theories of 

chromosomal sex/gender determination – i.e. XX chromosomes for a female, XY 

chromosomes for a male22 – start at a sequence cascade with lots of subsequent steps, which 

all are necessary for the development of as fully female or male seen sex/gender 

characteristics. The following steps, described for the female, would be initiated by some 

genes, especially DAX1, which is delineated as encoded on the X chromosome (DAX = 

dosage-sensitive sex reversal locus-adrenal hypoplasia congenital-critical region, located on 

the X chromosome). The factor encoded by DAX1, in interconnection with other factors, 

would stimulate the development of ovaries, which control the subsequent steps. The 

occurring gonadal sex/gender (developed ovaries) results in the morphological sex/gender 

with inner and outer genitalia such as clitoris, vagina, oviduct, uterus and cervix. Located on 

the Y chromosome, the gene SRY (sex determining region), has been given the overall 

sex/gender determining title. This title makes it clear that SRY, and therefore male 

development, is understood as aberrant from the female, but is thought to be a progression 
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from a basic female state. In this context it is comprehensible why the development described 

as female was not, or rather much later, examined than the development considered as male. 

So, SRY was ‘discovered’ much earlier than DAX1. But following up, SRY is seen as 

encoding TDF (testis determining factor), which in interconnection with other factors takes 

part in the development of testes. Testes follow the typically male regarded morphological 

structures penis, prostate, epididymis, vas deferens and seminal vesicle (see picture 1 for a 

better understanding).23 

Picture 1 illustrates that a lot of genes, factors (more than 20 genes, factors are described!) are 

considered to be involved in the development of female and male inner and outer genitalia. 

But it also illustrates that the overall sequence cascade takes into account only two 

possibilities – female and male. Other possibilities, which also occur and are explainable, are 

not considered. This is obvious in the undifferentiated gonad which is seen as extending from 

an undifferentiated genital ridge. In the picture, this undifferentiated gonad is described as 

‘bipotential gonad’, a term which already presupposes that there are only two possibilities for 

sex/gender development.  

Binary models like the one in picture 1 are dominating discussions of biological sex/gender 

determination today. Even some biologists describe the brain as biologically binary 

differentiated by sex/gender and ignore social processes such as learning. Probably there are 

no such typical settings like female and male, also in sequence cascades for sex/gender 

determination – we cannot know, because most of today's biologists are blind to non-binary 

descriptions. In this sense, it is also to be noticed that the hormones estrogen and testosterone 

are primarily growth hormones and exist in both, females and males. Sometimes females have 

– contrary to the depiction in picture 1 – more testosterone than males, or males have more 

estrogen than females, but these frequent cases are not represented in picture 1 and are often 

described as ‘special’ or ‘not normal’. 
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The possibility of biological variety 

The previous descriptions show that there were several very different concepts of biological 

and medical theories. Behavior, gonads and hereditary predispositions were historically seen 

differently as the most important signs for the ‘true’, binary understood, sex/gender. It became 

clear that social, especially juridical mandates provoked biological and medical research 

explaining the highly sex/gender divided social sphere. Today's biological and medical 

theories offer a pool of sex/gender characteristics, which are used to ‘discover’ the only one 

sex/gender of a patient. Chromosomal sex/gender, genetic sex/gender, gonadal sex/gender, 

inner genitalia, outer genitali; finally the sex/gender of rearing announce the variety of 

sexes/genders, which biology and medicine created.24 There are a lot of individuals whose 

characteristics do not correspond with any of these biological and medical sexes/genders. 

There are individuals with XX chromosomes (an as typically female classified set of 

chromosomes) and penis and testes which emit sperm (as typically male classified physical 

and physiological characteristics).25 There are women who were prevented from starting at 

The Olympic Games because of high levels of testosterone (an as typically male classified 

hormonal status) or because of chromosome constitution.26 There are people with both sets of 

genitalia, and so on. There is variety in all the sexed/gendered characteristics described above 

– therefore it is time to recognize these varieties. It is also prudential for biology and medicine 

to recognize the variety of possibilities because the last few decades have shown that the 

search for linear, simple descriptions for highly complex phenomena hinders thinking of 

complexity and variability.27 So individual differences could probably be described and not 

classified in a sexist way. Maybe characteristics would be desexed/degendered opening new 

possibilities for desire and love, compared to outer genitalia orientated homo- or heterosexual 

ones. 

 

The medical construction of only two sexes/genders – the homo- and heterosexist matrix 

There are other, more emotional reasons for engaging against a socially and biologically 

restrictive two-sex/gender-system. Since the 1950/1960 individuals with ambiguously defined 

outer genitalia have been medically treated. Up to the mid 20th century a surgical treatment 

was difficult and dangerous for the patients. Because of this, many physicians developed 

surgeries that did not put the patients' lives in danger. Other surgeries especially clitoris 

excision were more frequent because they were understood as only removing something 

superfluous, but it was also risky as infections could occur.28 The most important difference 

between these treatments in the management of ambiguous genitalia from the 1950th/1960th 
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forward is that the first-mentioned surgeries implicated people by the age of twenty or twenty 

five. It was the thought that the outer genitalia could develop late; in general physicians 

refused to perform surgery before an age of 25. In the 1950s J. Money, J. G. Hampson and J. 

L. Hampson declared, with reference to S. Freud29 and K. Lorenz30, that children would be 

sexually/gender-neutral at birth. Money, Hampson and Hampson had researched people with 

ambiguous genitalia and declared that chromosomal, gonadal, hormonal sex/gender and also 

the inner and outer genitalia would be unreliable indicators for the developing gender role of 

an individual. They declared that sex/gender of rearing was a better indicator for the 

sex/gender that would develop later on in the individual. Money, Hampson and Hampson 

thought a child as being devoid of sex/gender and thus sexually neutral at birth. The 

sex/gender role wouldn’t simply develop the way it used to be thought, but be imprinted, 

learned and instilled. The most intensive period of learning would occur between the age of 

eighteenth months up to three or four years. Money and the Hampsons thought it to be cruel 

growing up with ambiguous genitalia or doubtful sex/gender. Society expects a definite 

sex/gender, the parents await a boy or a girl, and every day children are addressed as definite 

boy or girl. From this psychological foundation, Money and the Hampsons, in cases of 

unambiguous sex/gender, recommended an early reassignment of sex/gender of the newborn 

before the age of the eighteenth month.31 The first sign of unambiguous sex/gender in the 

medical practice is the look of the outer genitalia – is the clitoris to long, the penis to short? 

This is the simple sign (see picture 2) which triggers an extensive medical diagnosis 

procedure. This case management of infants with doubtful sex/gender took place, not only in 

the United States, but also in many other societies especially in the West, and still applies 

today. 
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Picture 2: The lengths of clitoris/penis decide sex/gender; taken from: Fausto-Sterling, 

Sexing the body, 59.32 

 

Do no harm! In the last few decades, affected people fought against early reassignment of 

their sex/gender, with some success. So that these agonizing procedures are more and more 

under discussion and scrutiny. Some physicians, ethicists and jurists support these struggles. 

Physicians claim an informed and self-determined process in which patients (or her/his 

parents) and physicians cooperated. Ethicists declare early sex/gender reassignments to be 

physical injuries, because these are performed without the consent agreement of the affected 

children themselves. They argued that a meaningful agreement can only be made at a later 

age, of fourteen, sixteen or above. Jurists pass laws which save and increase the rights of 

patients and make mistakes of physicians expensive, in consequence of civil laws. So some 

changes have taken place but there is still much that needs to be done to prevents early 

sex/gender reassignments. 

 

A new philosophy of sex/gender 

This account makes it clear that sex as a more biological category than gender is also 

embedded in society. A highly sex/gender divided society results in such thinking within the 

biological and medical sciences (coming from such a society), too. Natural sciences, 

especially biology, defined social rules as ‘made by nature’. Thus biology explained 
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sex/gender with respect to ‘nature’ as being developed very early in every individual, namely 

in the embryonic state. Biology designed sex/gender as a universal principal of all living 

beings, as sex/gender was common among both fauna and flora. But biology also presupposed 

the social division in woman and man for all its research and included aberrants of their own 

theories as ‘not normal’ and ‘pathological’.33  

In the last decades some critical accounts of sex/gender differences are made. These focused 

on equality and made clear that differences in brain, in musculature, bone structure, nervous 

system etc. are individual and socialized. One of the leading scientists in this domain is A. 

Fausto-Sterling who widely initiated these debates and described equality between woman 

and man in a far reaching way.34 In the debate about ambiguous sex/gender Fausto-Sterling 

offered a system of ‘five sexes’. She proposed three categories in addition to those of woman 

and man. She called them ‘herms’ (short form for ‘(true) hermaphrodites’), ‘ferms’ (‘female 

hermaphrodites’) and ‘merms’ (‘male hermaphrodites’).35 ‘The five sexes’ are useful for 

depathologizing ambiguous sexes/genders, avoiding early sex/gender reassignment and 

increasing acceptance and acclaim also for people with unambiguous sex/gender. In this sense 

the concept of ‘five sexes’ is very progressive. But in a philosophical understanding even this 

concept of Fausto-Sterling restores the extreme end points, woman and man. The three 

additional categories seem to be created as well as named that way only as aberrance to 

woman and man. One must not do so. Fausto-Sterling and other scientists36 and their concepts 

of equality lay the foundation for far-reaching concepts, which deconstruct the end pole 

categories ‘woman’ and ‘man’ and open the thinking for differentiated, individual 

characteristics which are non-classifiable. 

                                                 
1 In the following the term ‘sex/gender’ is used instead of the terms ‘sex’ or ‘gender’. It makes clear that the 
more biological term ‘sex’ is also embedded in society and that there is no unaffected and unchangeable 
biological ‘sex’. In more biological descriptions it needs accustomizing to the term ‘sex/gender’ but it disrupts 
the reading. So the construction – also the biological one – of ‘sex/gender’ becomes obvious once more. 
Additionally, it is not possible to set clear boundaries between ‘sex’ and ‘gender’; historically the understanding 
of sex/gender and its boundaries were changeable. In German there is the term ‘Geschlecht’ which combines the 
meanings of the English ‘sex’ and ‘gender’. So in my opinion it is more useful for deconstructing both, ‘gender’ 
and ‘sex’. 
2 This article is a result of the researches for my dissertation ‘Geschlechterdekonstruktion aus biologisch-
medizinischer Perspektive’ (working title; German, ‘Deconstructing Sex/Gender from a biological and medical 
point of view’). The dissertation will probably be published in 2010. I gratefully thank my friends M. Brade from 
www.mbtranslated.de and D. Caceres for proofreading this article. 
3 The term ‘hermaphroditism’ designates people with both male and female physical, physiological, mental and 
sociocultural sex/gender characteristics. Sex/gender characteristics have lead to different classifications of 
hermaphroditism depending on historical and individual circumstances. The designation ‘hermaphroditism’ 
comprises two meanings, i.e. a person classified as hermaphroditic has both female and male sex/gender 
characteristics but also their sex/gender characteristics are between as typical female or typical male defined 
sex/gender characteristics. Today ‘intersexual’ is the usually used term. It emphasises the latter meaning of 
‘hermaphroditism’, that the sex/gender characteristics of a person are between the sexes/genders. The terms 
‘intersexuality’ / ‘intersex’ were created by R. Goldschmidt in 1916. Goldschmidt wanted to describe with these 
terms ambiguous phenotypic characteristics, which he assigned chromosomal clearly one sex/gender – female or 
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