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                                                                          Chapter 8 

 

SUMMARY AND GENERAL DISCUSSION 

 

Summary  

In this thesis, I sought to explain whether the ´Freemartin-effect` is present in humans 

by investigating whether uterine development in Mayer-Rokitansky-Küster-Hauser (MRKH) 

syndrome is inhibited by exposure to AMH in utero, for which a male co-twin is the 

identified source. MRKH syndrome is a congenital disorder which is characterized by aplasia 

of the uterus and upper part of the vagina. The etiology is yet unknown. The general 

introduction of this subject is provided in chapter 1. In dizygotic cattle twin pairs, placental 

connections between the twins are often present, resulting in placental blood exchange. In 

opposite-sex twins this results in severe congenital malformation of the female internal 

genitalia. Anti-Müllerian hormone (AMH) is produced by the testes of the bull embryo 

during early embryonic development. Because vascular anastomoses in the placenta allow 

blood exchange and hormonal transfer between the male and female embryo, AMH can be 

transferred from bull to cow. AMH exposure in the cow results in regression of the Müllerian 

duct.1 This means the uterus and upper part of the vagina in the cow are not developed. 

The cow is born infertile and is called a Freemartin.2 Besides AMH, also blood stem cells 

are exchanged through the vascular placental anastomoses. This results in XX/XY twin 

chimerism in the Freemartin, the manifestation of a genetically distinct cell-line originating 

from their co-twin.  

In part one of this thesis, we have evaluated the presence of twin chimerism in humans. 

Chapter 2 describes a systematic review of all cases reported in literature of 

monochorionic dizygotic twins. Traditionally, it is understood that human dizygotic 

(‘fraternal’)  twins always have a dichorionic placenta, and monochorionic twins are always 

monozygotic (‘identical’). In a dichorionic placenta, both twins have their own placenta, 

but with a monochorionic placenta vascular anastomoses connect the two different fetal 

circulations. In our systematic review, we report 31 cases of dizygotic twins with a 

monochorionic placenta, in which blood chimerism was demonstrable in 90% of the twins. 

The reported prevalence of genital anomalies (15.4%) in opposite-sex twins may suggest 

an association with intrauterine hormonal transfer between twins. This means that close 

observation of genital anomalies is recommended in chimeric twins. In the review, we show 

that assisted reproductive technology (ART) was responsible for the origin of the 

monochorionic dizygotic pregnancy in 82% of the cases. While the precise explanation of 

monochorionic dizygotic twin formation is uncertain, ART is proposed as a risk factor. 



Moreover, most monochorionic dizygotic twins are discovered by accident and it can be 

argued that it is more common than has been assumed until now. However, the prevalence 

is still unclear. Awareness of this unusual twinning resulting in chimerism is important, with 

subsequently correct medical strategy in prenatal testing, pregnancy measures, and 

parental counseling. Similarly, the resulting (blood) chimerism is essential to consider in 

pre- and postnatal testing.  

A limited amount of chimeric cells is referred to as microchimerism, which can have various 

sources. It can occur for example through bidirectional maternal-fetal exchange. The 

presence of some male cells in a female circulation is called male microchimerism, which 

is well documented in women following pregnancy with a male fetus. Some other sources 

for microchimeric cells are hypothesized to be having a twin or an older brother, sexual 

intercourse or unrecognized pregnancies. In chapter 3, we assessed male microchimerism 

in female twins from same- and opposite-sex twin pairs, their singleton sisters and their 

mothers. We set out to test if a male co-twin is a major source for male microchimeric cells 

and compared females from oppose-sex twin pairs to others in twin family pedigrees. With 

this study we also could explore various mechanisms for microchimerism exposure (e.g. 

having sons, older brothers and genetics). The participants for this study came from the 

Netherlands Twin Register (NTR) Biobank. The study included 446 adult women with a 

median age of 34 years: 62 females with a twin brother, 80 females of monozygotic twin 

pairs, 68 females of dizygotic female twin pairs, 130 singleton sisters and 106 mothers. 

From all subjects, blood derived DNA samples were tested for the presence of male 

microchimerism by a highly sensitive Y-chromosome-specific real-time quantitative PCR, 

with use of DYS14 marker.  

We found a high prevalence of microchimerism with 26.9% of participants having 

detectable male microchimerism in their peripheral blood samples. Of the dizygotic females 

with a co-twin brother, 27.4% tested positive for male microchimerism, compared to 

23.5% of dizygotic females with a twin sister (P = 0.61). The prevalence was highest in 

the mothers of twins (38.7%). Age had a positive relationship with the presence of male 

microchimerism. Overall, there was a tendency that prevalence of male microchimerism is 

greater in women with an older brother (31.4%), compared to those without (24.0%), P 

= 0.09. Women with or without male offspring had a similar prevalence of male 

microchimerism (26.0% and 28.0%, respectively; P = 0.63). Despite the presence of a 

male co-twin in utero, females with a twin brother have a similar prevalence of male 

microchimerism compared to females with a female twin sister or to their singleton sisters,  

implying that the presence of a male co-twin does not increase risk of male 

microchimerism.       



In the second part of this thesis, I evaluated MRKH syndrome as a possible consequence 

of intrauterine AMH transfer between opposite-sex twins. We hypothesized that 

intrauterine blood exchange with a (vanished) male co-twin, and subsequent AMH 

exposure, influenced regression of the Müllerian duct in MRKH syndrome. In chapter 4, 

we described the results of an observational case-control study to compare the presence 

of male microchimerism in women with MRKH syndrome and control women, as evidence 

of fetal exposure to male blood. The MRKH women were enrolled through recruitment via 

the Dutch patients’ association of women with MRKH. The control group comprised women 

who volunteered to participate in an earlier study at our hospital and reported never having 

been pregnant. In all study subjects, peripheral blood samples were obtained by 

venipuncture, and genomic DNA was extracted. Male microchimerism was detected by Y-

chromosome- specific real-time quantitative PCR, with use of DYS14 marker.    

The study included 194 women: 95 women with MRKH syndrome, with a mean age of 41 

years, and 99 control women, with a mean age of 30 years. The prevalence of male 

microchimerism was significantly higher in the control group than in the MRKH group 

(17.2% versus 5.3%, P = 0.009). There were no differences between women with or 

without microchimerism in occurrence of alternative sources of XY cells, such as older 

brothers, previous blood transfusion or history of sexual intercourse. Predominant absence 

of male microchimerism in adult women with MRKH syndrome does not support our 

hypothesis that intrauterine blood exchange with a (vanished) male co-twin is the 

pathophysiological mechanism. The significant difference in our study, in favor of the 

control group, may suggest that a substantial proportion of the microchimerism could be 

explained by other sources, such as unrecognized pregnancies or the harboring of 

microchimeric cells after sexual intercourse.  

In chapter 5 we hypothesized that testes-secreted hormones may have been present in 

early embryonic development in MRKH syndrome. We investigated two anthropometric 

biomarkers for prenatal androgen exposure. The measurement of the anogenital distance 

(AGD) can be used as biomarker for intrauterine androgenic influence. The reports of a 

longer AGD in women with polycystic ovary syndrome (PCOS) have contributed to the idea 

that PCOS has an intrauterine origin and is influenced by prenatal exposure to 

androgens.3,4 In women with severe endometriosis the opposite has been hypothesized, 

the presence of a shorter AGD possibly reflects prenatal estrogenic influence.5 Also the 

ratio between the 2nd and 4th digit (2D:4D ratio) is considered a potential indicator of 

androgen exposure during fetal development.6-8  

We performed an observational case-control study in which a total of 172 women were 

recruited: 43 women with MKRH syndrome, 43 women with PCOS, 43 women with 

endometriosis and 43 control women. Anogenital distance was measured from the anus to 



the anterior clitoral surface (AGDac) and from the anus to the posterior fourchette (AGDaf). 

For the digit ratio, we used a direct, as well as a computer-assisted graphical measurement 

to measure the length of the 2nd and 4th digit. By comparing measures of the AGD and 

2D:4D ratio to control women, and to women with PCOS and endometriosis, we could 

verify our measurement method and determine whether there is evidence for prenatal 

exposure to hormones in MRKH syndrome.   

In women with MRKH syndrome, the AGDaf was significantly longer compared to the other 

three groups. The other biomarkers showed no association with the presence of MRKH 

syndrome. This reveals some evidence for prenatal androgen exposure in MRKH syndrome. 

After adjustment for BMI and age, AGDac was the shortest in endometriosis and the longest 

in PCOS. This is consistent with the concept of AGD measurement and follows existing 

literature on this subject, suggesting a prenatal androgenic environment in PCOS and an 

estrogenic prenatal environment in endometriosis. For the 2D:4D ratio no associations 

were found.  

In the third part of this thesis, I describe therapeutic possibilities for having children in 

women with the MRKH syndrome. Chapter 6 reports on the gestational surrogacy program 

in the VU University Medical Center over a 10-year period. Various medical conditions can 

indicate the need for a gestational carrier, such as (i) congenital (MRKH) or acquired (post-

hysterectomy) absence of the uterus, (ii) a serious medical condition that contra-indicates 

for a pregnancy or (iii) a non-functioning uterus. Due to the regulations in the Netherlands, 

the intended parents are themselves responsible to find a suitable gestational carrier (e.g. 

sister or friend). It requires the presence of functional ovaries in the intended mother; 

oocytes are retrieved after ovarian stimulation. The oocytes are then fertilized in vitro (IVF) 

with semen of the father. The resulting embryo is transferred into the uterus of the 

gestational carrier. Gestational surrogacy treatment is controversial and not allowed by 

law in a number of countries in Europe. Since 2006 the VU University Medical Centre in 

Amsterdam has been the only hospital in the Netherlands performing IVF treatment in 

gestational surrogacy. From 2006 to 2016, 93 IVF cycles were initiated in 60 intended 

mothers, with subsequent 184 single embryo transfers in 63 gestational carriers. This 

resulted in 34 live births. At least one live birth was achieved for 55.0% of intended 

couples. Pregnancy was complicated in 20.6% by a hypertensive disorder. None of the 

pregnancies was complicated by preterm birth. Labor was induced in 52.9% and the 

Caesarean section rate was 8.8%. Post-partum hemorrhage (>500 ml) occurred in 23.5%. 

Using an extensive intake procedure in our center, including medical and psychological 

counselling and testing, this study shows an effective non-commercial gestational 

surrogacy program. However, the observed risk for adverse obstetric outcomes in 

gestational carriers, who had previous non-complicated pregnancies and deliveries, 



requires extensive counselling during the intake procedure and careful perinatal 

monitoring. 

Another therapeutic possibility, uterus transplantation (UTx), is currently being 

investigated worldwide in several studies. This procedure involves that a uterus from a 

brain-dead donor or a live-donor (for example a family member of friend) is surgically 

removed and transplanted. Sweden started with experimental UTx in mice more than 20 

years ago and developed this technique into a clinical procedure with successful 

transplantations and the first live birth in 2014. At the time of writing, five years after the 

first live birth, worldwide 19 children have been reported born after UTx. In the 

Netherlands, no UTx have been carried out yet. In chapter 7 we performed a feasibility 

study to search for ethical, medical and financial support for performing this procedure at 

the Amsterdam UMC, location VUmc. Furthermore, in collaboration with the patients’ 

association we asked women with the MRKH syndrome to fill out a questionnaire. We found 

that the majority (64.8%) of these women thought positively about uterus transplantation 

with live-donor, with 69.6% already having a potential donor available. To investigate the 

feasibility of the procedure, we pointed out important stakeholders and discussed the 

ethical principles, surgical risks and financial aspects of the procedure. It includes two 

complex surgeries with yet unknown consequences for the unborn child. The costs are 

calculated to be around €100.000 and will not be compensated by medical insurance. This 

‘non-life-saving transplantation’ requires careful balancing of risks and benefits. Moreover, 

alternatives for having children are available in the Netherlands, by adoption or surrogacy. 

We have concluded that at this time, it is not feasible to establish the uterus transplantation 

procedure at our hospital. We will closely follow the developments and will re-evaluate the 

feasibility in the future. 

 

 

 

  



GENERAL DISCUSSION 

 

One of the major goals of this thesis was to study whether the Freemartin-effect is present 

in MRKH syndrome. Here we will discuss our findings in relation to this aim. The reported 

association of a longer anogenital distance in MRKH provides some support for our general 

hypothesis that the Müllerian duct abnormalities with the syndrome may have originated 

from female overexposure to AMH, along with androgens, early in pregnancy. However, 

most of the results of our studies are not in support of our hypothesis on AMH transfer 

coming from a male (vanished) co-twin. This means we only found limited evidence for the 

Freemartin-effect in MRKH syndrome. We discuss our findings by answering the following 

questions:  

- Why do opposite-sex twin pregnancies in humans not result in evident 

Freemartinism? 

- Is the presence of Freemartinism excluded in humans?  

- What is the prevalence of twin chimerism in humans? 

- What can we say about the etiology of the MRKH syndrome? 

- What are the future perspectives on maternal desires for women with MRKH 

syndrome? 

 

Why do opposite-sex twin pregnancies in humans not result in evident 

Freemartinism?  

In male embryonic development, Sertoli cells in the testes secrete AMH from the time of 

testicular differentiation. This results in regression of the Müllerian duct in early pregnancy. 

In female embryonic development, AMH levels are very low. Only after birth AMH is 

produced by ovarian follicles, when the Müllerian duct is no longer sensitive to the 

hormone.9 Subsequently, high levels of AMH (median 148 pmol/liter (20.7 µg/L)) are 

present in umbilical cord blood of males, while AMH is undetectable or very low (median 

<2 pmol/liter (<0.3 µg/L)) in umbilical cord blood of females.10,11  

So, in the situation of a shared intrauterine environment with a male and female co-twin, 

in which the male embryo secretes significant hormones during embryonic sex 

differentiation, why does this not influence Müllerian duct development in the female? Why 

do (the majority of) opposite-sex twin pregnancies in humans not result in Freemartinism?  

The first obvious reason is that in the large majority of human dizygotic twins there are no 

placental vascular connections, so direct blood exchange—with transfer of AMH—between 

opposite-sex twins does not occur. Most dizygotic twins have a dichorionic placenta and 



vascular anastomoses are uncommon in a dichorionic placenta.12-14 Prevalence of 

monochorionic dizygotic twinning is unclear, yet is considered to be an exception with only 

several cases in literature reported, usually found by coincidence. This is in contrast to the 

twinning situation in cattle where placental fusion frequently occurs. Frank Lillie, who made 

the first detailed description of the Freemartin in 1916, showed that both arterial systems 

in dizygotic cattle twins ‘light up’ after injecting ink in the umbilical artery of one of the 

twins.2,15 However, the anastomosis of blood vessels of the placenta is rare in humans.  

Besides direct blood contact via vascular connections, another possibility for the exchange 

of AMH could be via the blood of the mother. It should then pass the placenta from fetal 

to maternal side and again in reverse from maternal to fetal side to the other twin. AMH is 

a polypeptide with large molar mass of 140 kDa, with a biologically active form comprising 

two identical monomers of 12.5 kDa.16 It is known that hormones larger than 12 kDa are 

not able to pass the placenta barrier. There are few reports on maternal AMH levels during 

gestation in humans, the majority of which have not investigated the possible influence of 

fetal sex on maternal AMH levels.17 However, the study of Santillan reveals that maternal 

AMH levels in the first trimester are positively associated with male fetal sex.18 An 

experiment in cattle showed that cows carrying a male fetus have significantly greater 

increase in serum AMH level during pregnancy than cows carrying a female fetus, 

supporting that fetal sex alters maternal AMH during pregnancy.19 It is however unclear if 

such an increase in maternal AMH level is the result of direct transfer from male fetus to 

mother or that possibly ovarian AMH production in the mother is influenced by fetal sex. A 

recent experimental study in mice, in which fluorescent AMH was injected in a pregnant 

mouse after which the placenta was studied, shows there is no AMH transfusion over the 

placenta from maternal to fetal side.20(suppl 2H) This may show that AMH exchange via 

the mother is excluded.  

It should be noted that, although rare, there are several cases reported in literature of 

females with a twin brother with a monochorionic placenta. The majority of these females 

are born with a normally developed uterus. It is possible that the vascular connections are 

not yet present, or active, during the window of uterine development. As has been 

described in the book entitled ‘Hormones’ by Norman (pp 148): “By the end of the 8th 

week, the fate of the Müllerian ducts has already been determined: If no AMH has been 

produced by then, the uterus and fallopian tubes will develop, where withdrawal of AMH 

after the 8th week will not stop Müllerian duct regression”.16 Moreover, in relation to a 

vanishing twin, the timing of the demise can be essential. An early vanishing twin, before 

AMH production, could prevent AMH transfer. This has been shown during experimental 

Freemartin-studies in cows. When the placental anastomoses between the male and female 



twin were interrupted before 45 days of gestation, this prevented regression of the 

Müllerian duct and therefore the occurrence of Freemartinism.21  

Another explanation for the absence of freemartinism in humans may be that there is 

indeed placental AMH transfer between the twins, but with no effect in the female. This 

effect has been studied in the marmoset monkey.22 These animals possess interesting 

reproductive features, namely that singleton pregnancies rarely occur, and the majority of 

offspring consists of dizygotic twins in which a fused placenta with vascular anastomoses 

is formed. This results in the presence of blood chimerism in almost 100% of marmoset 

twins. However, the ‘intrauterine position effect’, as described in the introduction of this 

thesis, is minimal in the marmoset. A female marmoset with a male co-twin is known to 

be born with XX/XY chimerism, but also with a uterus. In this monkey, mutations in AMH-

related genes have been discovered, possibly protecting the female from the male 

hormones.23  

 

Is the presence of Freemartinism excluded in humans?  

So, taking abovementioned facts into consideration, must we conclude that the presence 

of Freemartinism is excluded in humans? No, we do not definitively refute the hypothesis. 

The case report describing the absence of a uterus in a girl born as an XX/XY chimera after 

monochorionic placentation with a male co-twin, could represent the Freemartin-effect in 

humans.24 Of the total cohort of dizygotic opposite-sex monochorionic twins, this is the 

only report of absence of the uterus. However, since monochorionic placentation is rare in 

dizygotic twins, it means that in literature now reported, freemartinism exists in 3.8% of 

the opposite-sex dizygotic twins. A publication bias should be considered. Still, this could 

suggest intrauterine hormonal transfer in a small portion of the opposite-sex twins.  

Also, by measuring the anogenital distance (AGDaf; anus—posterior fourchette) as 

biomarker, we found limited but first evidence for inadvertent prenatal androgen exposure 

in MRKH syndrome. This might be an indication for temporary exposure to altered gonadal 

hormone concentrations, including AMH. The source of these hormones is to be 

hypothesized, evidently the Freemartin-effect should be considered. The intrauterine 

exposure to hormones produced by a male co-twin has been reported to result in an 

increased anogenital distance in female cattle25. Other sources for androgenic influence 

should be also considered. It might be from internal production related to WNT4-gene 

mutation, possibly present in our patient group. This mutation is present in a clinical 

disorder in which failure of Müllerian duct formation is combined with hyperandrogenism. 

Possibly this condition is associated with an androgenic environment also influencing the 

anogenital distance. 



Our finding of an increased AGDaf in MRKH syndrome provides some support for our 

general hypothesis that the Müllerian duct abnormalities with the syndrome may have 

originated from female overexposure to AMH. However, the male microchimerism study 

and the other anthropometric biomarkers did not reveal an association with MRKH 

syndrome. It must be considered that our methodology in the microchimerism study was 

insufficient to trace possible AMH exchange, as we used an indirect measurement method. 

AMH transfer via diffusion through fetal membranes or amniotic fluid may still have been 

a possibility. A challenging task for further research is to identify whether AMH exchange 

does occur in opposite-sex twins, for instance by measurement of AMH in amniotic fluid or 

in umbilical cord blood during opposite-sex twin pregnancy. 

  

Studying large datasets of twins may allow to identify a possible relation of congenital 

malformations with hormonal transfer in opposite-sex dizygotic twinning. By collaborating 

with large international twin registries, the incidence of MRKH syndrome in females with a 

twin brother compared to the general population could provide more insight. Also, the 

impressive birth registries in some European countries could provide the unique 

opportunity to study clinical consequences of (vanishing) twin pregnancies.  

 

What is the prevalence of twin chimerism in human? 

Despite the presence of a male co-twin in utero, adult women with a twin brother have a 

similar prevalence of male microchimerism compared to women with a twin sister or 

compared to their singleton sisters, implying that the prevalence of persistent twin 

chimerism in humans is low. This was also concluded in a recent study in which adult twin 

pairs were analyzed for chimerism using STR assays, in this study no chimerism was 

detected.26 The absence of evident twin chimerism contributes to the earlier statement 

that opposite-sex twin pregnancies in humans do not result in evident Freemartinism. 

However, a study in 4-year old children detected blood group chimerism in 8% of dizygotic 

twins.27 We do have to consider that twin chimerism is temporary, and can decrease with 

age.   

However, the prevalence of microchimerism in a general adult population is significant. We 

detect male microchimerism in around one in four adult women. This is in line with findings 

from literature.28-30 The high prevalence of male microchimerism in a general population 

of adult women highlight a need for further study of microchimerism origin. Potential 

natural sources for the male cells are hypothesized to be older brothers (or discontinued 

male pregnancies from their mother), unrecognized male miscarriages, vanishing twins, or 

possibly sexual intercourse without pregnancy. Our study shows a relationship between 

age and presence of microchimerism. It must be considered that increased exposure to 



unexplored variables due to age may be involved in chimerism risk. We also show a 

tendency of higher prevalence of male microchimerism in women having an older brother, 

supporting trans-maternal cell flow as source for microchimeric cells. It has been suggested 

that the origin may not necessarily be a close family member due to the possibility of 

sequential fetal-maternal exchanges resulting in chimerism shared across generations.31 It 

has even been proposed that every human is born as microchimera, with a yet unidentified 

source of donor cells.32 Longitudinal studies of chimerism presence and concentration are 

warranted to further understand this phenomenon in human biology. 

 

What can we say about the etiology of the MRKH syndrome? 

MRKH is a heterogeneous disorder. This is illustrated by the presence of extra-genital 

malformations, then described as atypical (or type 2) MRKH syndrome. This includes 

mainly renal defects and various skeletal malformations. This atypical form is reported in 

about half of the women in our study cohort, which is in agreement with larger MRKH 

cohorts.33 A small portion of women with this atypical form are diagnosed with the MURCS 

association, this represents the most severe form which is characterized by uterine 

(Müllerian duct), Renal and Cervico-thoracic Somite malformations. The uterine anomaly 

with MRKH is also heterogeneous. This can be differentiated as the classical form, with 

symmetric uterine buds and normal fallopian tubes, or the partial form, with aplasia of one 

or both uterine buds and dysplasia of one or both tubes.34 

Experiments in mice support our hypothesis of AMH involvement.35 Overexpression of AMH 

results in a phenotype resembling MRKH syndrome.36,37 The clinical heterogeneity of the 

internal genitalia with MRKH, could be a reflection of timing and duration of exposure to 

AMH. Furthermore, it could be hypothesized that other Müllerian duct anomalies, i.e. uterus 

didelphys or arcuate uterus, may possibly reflect a sliding scale of AMH exposure or AMH 

effect with yet unknown source. Moreover, the association with renal malformations 

suggests that defects occur during embryonic development of the intermediate mesoderm, 

as this is the structure from which internal genitalia and kidneys derive.  

The etiology of MRKH syndrome is complex and presumably heterogeneous. A 

comprehensive review concerning the genetics of MRKH, suggests some evidence for ”an 

autosomal dominant inheritance pattern, with incomplete penetrance and variable 

expressivity”.38 This is based on the heterogeneous inheritance pattern. Most cases are 

isolated, but occasional familial cases of MRKH syndrome have been reported and even 

within one family, the MRKH phenotype may differ.39 Multifactorial inheritance is also 

supported by the absence of uterine malformations in biological daughters of women with 



MRKH syndrome, born through surrogacy.40,41 Although in literature there have been no 

reports of daughters with MRKH syndrome to a mother with MRKH syndrome, counseling 

regarding recurrence risk remains complex. The recurrence risk is estimated to be 1 - 5%, 

since MRKH is assessed as a disorder with multifactorial etiology.42 Therefore, genetic 

counseling should be offered in women with MRKH prior to surrogacy treatment.  

To further clarify the role of (epi)genetics in the development of MRKH syndrome, extensive 

techniques, such as whole genome sequencing and genome-wide epigenetic studies should 

be considered in affected families, including investigating genital tract tissue to account for 

tissue-specific epigenetic features.  

 

What are the future perspectives on maternal desires for women with MRKH 

syndrome? 

Generally, the diagnosis of MRKH syndrome is made in adolescence, when a young woman 

with a normal female development and karyotype (46,XX) presents with primary 

amenorrhoea at the age of 16 years or older. The diagnosis can be accompanied by 

uncertainty about the female role and femininity and psychological distress.43 Sexual 

consequences should proactively be discussed to help women develop sexual self-

confidence.44 Psychological support at critical times may be helpful.45 In the Netherlands, 

a semi-structured group program is available for women with MRKH syndrome which has 

positive effects on the general feeling of wellbeing.43  

The maternal desires are also an important subject during the counselling of women with 

MRKH syndrome. Gynecologists should discuss this subject in an early stage and explain 

the possibilities for having a biological or non-biological child. Explanation of, and clarity 

on their reproductive potential may help women to cope with concerns regarding fertility. 

At time of writing this thesis, MRKH women in the Netherlands can only have their own 

biological children through gestational surrogacy. A significant hurdle in this treatment is 

that the intended mother is responsible for finding another woman as gestational carrier. 

For many women finding a suitable gestational carrier is very difficult to impossible. 

Possibly an agency that mediates between intended parents and possible surrogates, as 

existing in the UK,  can be a solution. Since recently, there has been a proposal for a new 

law in which mediation between intended parents and surrogate parents is possible with a 

government license on a non-profit base. 

The new technology of uterus transplantation is a ground-breaking surgical procedure. We 

believe that international collaboration with more experienced clinics in UTx may provide 

access to this special and advanced technology for Dutch women. It is important to realize 

this technique is still under scientific evaluation and cannot be regarded as routine fertility 



treatment. Furthermore, the ethical aspects are essential, but are also expected to evolve 

over time and advancement of the technique.  
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