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Could the female-to-male transgender population be donor
candidates for uterus transplantation?
Kadından erkeğe cinsiyet değiştiren kişiler uterus
transplantasyonu için donör olabilir mi?
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Abstract
Objective: To evaluate the eligibility of female-to-male (FtM) transgender people as donor candidates with regard to histologic, surgical, and social aspects.
Materials and Methods: In this prospective cohort study, 31 FtM transgender people underwent standard hysterectomy and bilateral salpingooophorectomy for gender reassignment upon their request. The pelvic viscera of the transgender people was intraoperatively observed and the histology of
the removed uteri were evaluated for fertility capacity and procurement surgery. A questionnaire was administered to explore their attitude towards uterus
donation.
Results: The mean ± standard deviation age was 28.5±5 years. The median duration of testosterone supplementation was 2.4 years; therefore, they all had
irregular menstrual periods during this therapy. None had any previous abdominal surgery or additional morbidity. The mean uterine volume was 138±48
cm3. No adenomyosis, endometriosis, polyps, adhesions or uterine anomalies were either observed or reported. Endometrial histology was reported as
proliferative (58%), atrophic (29%), and secretory (13%) pattern. Of the 31 transgender people, 30 (96.7%) had a positive attitude; only one had no
opinion at the beginning. After detailed information about the procedure was given, 26 (84%) still wanted to volunteer for donation, but 4 (12%) changed
their opinion to negative (p=0.12, McNemar test).
Conclusion: The proposal of the FtM transgender population as uterus donor is a hypothetical model that has not been experienced before. Nevertheless,
our experience revealed that the FtM transgender population would be good candidates socially, legally, and biologically.
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Öz
Amaç: Kadından erkeğe cinsiyet değiştiren kişilerin uterus donörü olmaya uygunluklarını histolojik, cerrahi ve sosyal açıdan değerlendirmektir.
Gereç ve Yöntemler: Bu prospektif kohort çalışmada, 31 kişiye kadından erkeğe cinsiyet değişimi için laparoskopik histerektomi ve bilateral salpingoooferektomi uygulandı. Bu kişilerin pelvik viserası ve çıkarılan uterusların histolojileri üreme potansiyeli açısından değerlendirildi. Operasyon sonrası
uterus donörü olmaya dair tutumlarına dair bir anket uygulandı.
Bulgular: Kişilerin ortalama ± standart sapma yaşı 28,5±5 yıldır. Ortalama testosteron desteği alma süresi 2,4 yıl iken destek süresince hastaların tümünün
menstrüel periyotları düzensizdi. Herhangi bir kronik hastalık veya geçirilmiş abdominal cerrahileri yoktu. Çıkarılan uterus volümlerinin ortalaması 138±48
cm3’tür. Herhangi bir adenomyozis, endometriozis, polip, adezyon veya uterus anomalisi gözlemlenmedi veya raporlanmadı. Endometrial histolojileri
proliferatif (%58), atrofik (%29) ve sekretuar (%13) paternde rapor edildi. Otuz bir kişinin 30’u (%96,7) uterus donörü olma yönünde pozitif bir tutum
bildirirken, bir kişi herhangi bir fikri olmadığını söyledi. Nakil için uterusun alınması operasyonu ile ilgili ayrıntılı bilgi verildikten sonra 26 (%84) kişi hala
donasyon için gönüllü iken, 4 (%12) kişi kararını değiştirerek negatif tutum beyan etti (p=0,12, McNemar testi).
Sonuç: Kadından erkeğe cinsiyet değiştiren kişilerin uterus donörü olması daha önce denenmemiş hipotetik bir modeldir. Bu çalışma ile kadından erkeğe
cinsiyet değiştiren kişilerin sosyal, hukuki ve biyolojik açıdan donör olmaya uygun adaylar olduğu düşünülebilir.
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Introduction
Absolute uterine factor infertility (AUFI) is characterized by
any condition that causes congenital/iatrogenic absence or
non-function of uterus, such as severe intrauterine adhesions
or multiple leiomyoma, which may destroy the complete
architecture of the uterus(1-3). Although congenital absence of
the uterus Mayer-Rokitansky-Küster-Hauser (MRKH) syndrome
was estimated to be present in 1/4500 female births(4), AUFI
affects one in every 500 women of reproductive age(5).
Adoption or gestational surrogacy are the currently available
options to overcome childlessness in women with AUFI
because an artificial uterus to support the embryo and carry
the foetus till birth has not yet been invented. However, one
or both of the options are forbidden or are not acceptable in
several countries due to social, legal or religious reasons. For
example, in Turkey surrogacy and in Egypt adoption are
not legally approved. Uterus transplantation (UTx), despite
it still being at a very experimental stage, is a reasonable
option for fertility achievement. It differs from other organ
transplantations with its temporary feature that has been kept
until the recipient has delivered the desired number of children
to limit the immunosuppression period. Therefore, it brings
some important clinical and ethical considerations that need
to be addressed. The ethical consideration has already been
discussed by Farrell and Falcone(6); therefore, it is beyond the
scope of our paper. The clinical issues of this new procedure
will be discussed in the context of donor candidates.
The first human UTx was carried out in 2000 in Saudi Arabia(7),
with a uterus from a 46-year-old live donor. It was transplanted
into a patient who had undergone emergency peripartum
hysterectomy during her first childbirth. This attempt resulted
in uterine prolapsus and necrosis followed by removal of the
transplanted uterus 3 months after transplantation. The second
UTx was reported by Ozkan et al.(8) from Turkey in 2013 in a
recipient with MRKH syndrome who had undergone previous
surgery for vaginal reconstruction. The uterus was procured from
a brain-dead donor. Eighteen months after the UTx, the patient
underwent two embryo transfer cycles(9). The first cycle resulted
in a biochemical pregnancy, and during the second attempt, an
intrauterine gestational sac on sonography was confirmed as
clinical pregnancy, but it was aborted. In 2014, Brännström et
al.(10) initiated the first clinical trial of multiple transplantations,
involving nine women who received uteri from live donors. After
6 months, seven uteri remained viable with regular menses and
they reported the first successful UTx that resulted in a live birth
with a weight of 1775 grams(11). As of now, 11 human UTx have
been reported and four healthy babies have been born from
the aforementioned trial(12). This report marks an important
development to enable live births from women who lack a uterus.
In 2009, the International Federation of Obstetrics and
Gynecology (FIGO) Committee(5) reported that it was unethical
to remove a uterus for transplantation from young women
who had not had the desired number of children. There
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seems to be an exception to the FIGO committee opinion.
Female-to-male (FtM) transgender people, who voluntarily
undergo hysterectomy, can be the most appropriate candidates
for donation. The aim of this article was to scrutinize FtM
transgender people as to whether they could serve as uterus
donors, and to explore their attitude towards uterus donation
(UD).
Materials and Methods
From March 2014 to November 2015, 31 FtM transgender
people underwent hysterectomy and bilateral salpingooophorectomy upon their request after all the legal
procedures regarding gender reassignment had been
completed. Morphologic and histologic eligibility of the
removed uteri were evaluated following surgery. The attitudes
of the FtM transgender people towards UD were explored
by conducting a survey composed of three choices: positive
attitude, negative attitude or no opinion. A senior surgeon
(MA) interviewed the transgender people and offered the
survey before and after giving detailed information about
standard hysterectomy and hysterectomy for procurement.
The information about the procedures detailed the type of
surgery (i.e. laparotomy/laparoscopy), duration of surgery
and hospitalization, and potential complications. Written
informed consent was obtained from all patients and the
institutional review board approved the study. The McNemar
test was used to compare the volunteers before and after
giving detailed information about the procedure.
Results
In our cohort of 31 transgender people, the mean ± standard
deviation age was 28.5±5 years. The patients were on testosterone
therapy (Sustanon 250 mg/month, Schering-Plough) for
at least two years. The median duration of testosterone
supplementation therapy was 2.4 years; therefore, they all
had an irregular menstrual history during this period. None
had any previous abdominal surgery or additional morbidity.
No adenomyosis, endometriosis, polyps, adhesions or uterine
anomalies were observed or reported. Histologic examination
revealed that the mean uterine volume was 138±48 cm3. Two
patients had intramural myomas with a maximum diameter of 2
cm. Endometrial histology was reported as proliferative (58%),
atrophic (29%), and secretory (13%) pattern.
Of the 31-transgender people, 30 (96.7%) had positive attitudes;
only one had no opinion at the beginning of the survey. After
detailed information about the procedure was given, 26 (84%)
still wanted to volunteer for donation, but 4 (12%) changed
their opinion to negative (p=0.12, McNemar test).
Discussion
Procurement of a uterus from a live transgender person has
some advantages; being young and healthy makes them ideal
volunteers for donation. According to the evidence from
studies on kidney transplantation, compared with recipients
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of deceased-donor kidneys, recipients of living-donor kidneys
wait less time for transplantation, have a lower risk of rejection,
and have better allograft survival and longer life(13). Moreover,
the long-term graft survival of kidneys from live donors is
superior to that of kidneys from deceased donors, possibly due
to the fact that brain death induces organ injury and associated
events. Living donors have to undergo extensive health and
psychological assessment. Pre-donation procedures would be
more rapid than any other living donors because transgender
people have already undergone a two-year psychological
and physical assessment for gender reassignment before the
operation. Farrell and Falcone(14) commented, “Unlike other
living-organ donors, who can expect continued organ system
function (e.g., renal or hepatic), the uterus donor loses entirely
her ability to have children.” This may trigger some regrets
about the donation. FtM transgender people are potential donor
candidates who fully volunteer for donation and are more likely
to have no regrets concerning this decision.
In the first clinical trial of UTx(10), seven of nine donors were
close relatives of the recipients (their mothers or sisters) with a
mean age of 53±7 years (Table 1). Unrelated living donors are
becoming more common in other organ donations(15). Although
living donation in related donors have many advantages for
overcoming donor-recipient incompatibility, advances in
immunosuppressive therapy make the longevity and function
of transplanted organs less dependent on the genetic donorrecipient relationship than in the past(13). It seems that finding
an unrelated donor will not always be easy. Either an unrelated
living donor might need the uterus before the end of the
reproductive age or the uterus might be useless as a healthy
donor organ after the reproductive period because the uterus
is a single organ. In the previously mentioned trial, the donors
were selected among related postmenopausal women(10).
Previously, the effect of uterine aging on age-related decline in
female infertility was studied and it was revealed that age-related
reproductive failure was attributable to oocyte quality rather
than the age of the uterus(16,17). However, this evidence has come
from older but normally menstruating women. Uterine aging
may play a role in the reduction of endometrial receptivity,
especially in elderly postmenopausal women. This issue needs
to be further studied. On the other hand, these donors used
combined oral contraceptives for 90 days before procurement to

optimize uterine vasculature. This theoretical approach, which
may increase the success of the transplantation, can place the
donor in jeopardy of thromboembolism. All of these concerns
are far from transgender people who are in their reproductive
period. However, we can not obviate the fact that the uterus
of transgender people has never harbored a pregnancy or has
never been proven functional if it is transplanted. Besides, there
is a lack of information as to whether androgen treatment affects
the pregnancy potential of the uterus. The transgender patients
stated that they had irregular menses under the testosterone
supplementation, but when the therapy was suspended, their
regular menstrual cycles resumed. It seems that the effect of
androgen on the endometrium is transient(18). According to
our findings, the uteri of transgender people can be regarded
as naïve sources with no morbidity. On this basis, transgender
people would be considered as unrelated, readily available,
young donors for the future.
Brännström et al.(11) developed a national awareness of this new
parenthood option UTx in Sweden. In a recent report(19), the
publics’ attitude to UTx was examined and UTx was found to
be more acceptable than surrogacy (80% vs. 47%, p<0.001).
Surrogacy is not allowed in many countries, and also information
on the surrogate mother and their families is scarce. In spite of
its potential risk, UTx seems to be more reasonable because
it provides intrauterine bonding between the mother and the
child. In our study, most of the transgender people accepted the
idea of being a uterus donor, but they had some doubts about
the uterus procurement surgery. According to the Turkish
Lesbian Gay Bisexual Trans-sexual Society records, 1500 FtM
transgender individuals (1/25.333 female population) exist. We
performed 31 gender reassignment operations over a period of
20 months. It has been estimated that 150 MRKH syndrome
cases reach their reproductive ages each year. This rough
estimation reveals that if all FtM transgender people agree to
donate, this would supply a 10-year demand of UTx for the
population with MRKH syndrome in Turkey.
UTx surgery entails isolation of the uterus with bilateral, long
venous, and arterial vascular pedicles. The complexity of the
surgery is mostly related to the extensive dissection of the pelvic
sidewalls, which includes dissection of the ureters from their
passages over the iliac vessel bifurcations distally to their inlets
into the bladder, and dissection of the uterine veins and uterine

Table 1. Brief characteristics of previous uterus transplantations
Author, year

# cases

Recipient

Donor (age)

Uterus transplantation

Clinical
Live birth (#)
pregnancy (#)

Fageeh et al.(7)

1

Peripartum hysterectomy

Live, unrelated (46)

Uterine prolapsus, necrosis

No

No

Ozkan et al.(8)

1

MRKH syndrome

Brain dead, unrelated
(22)

Successful

Yes

No

Brännström et
al.(11)

8
1

MRKH syndrome
cervical cancer

Live, related
(mean:53)

Successful

Yes (5)

Yes (4)

MRKH: Mayer-Rokitansky-Küster-Hauser
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arteries from their firm attachments to the ureters. For a living
donor, this brings some surgical complications including injury
to major pelvic organs, life-threatening bleeding, and infection,
amongst other problems. In Saudi Arabia(7), the donor’s left
ureter was damaged. Furthermore, in Sweden(10), one of nine
donors presented with a utero-vaginal fistula. In addition to
extensive dissection of the pelvis, it was reported that the donor
surgery lasted 10-13 hours(10).
There is a need for a safe and easy alternative because the
duration, complexity, and complications of the operation are
unacceptably high for a donor. Transplantation surgery has
to be more advanced by using the uterus with short pedicles
containing the uterine artery and vein. If this hypothetical
short pedicle technique could be achieved, the operations
could be risk free and shorter for the donors. Another solution
to ease the procedure is the use of other vascular anastomosis
rather than uterine vessels. Kisu et al.(20) studied experimental
surgical technique for UTx for a long time in Japan. Recently,
they suggested that the ovarian vein could be used rather
than the superficial or deep uterine vein, which were more
difficult to dissect(20). This proposal can make transplantation
surgery less invasive and safe for donors. Long venous ovarian
pedicles already exist because FtM transgender surgery
encompasses bilateral salpingo-oophorectomy.
In all our case series, every transgender operation was performed
via laparoscopy without any complications or conversion to
laparotomy. Although laparoscopy has several advantages over
laparotomy, by considering laparoscopic uterus procurement
surgery, some questions have to be addressed with this specific
issue:
1. It is well known that laparoscopy provides better
abdominopelvic exploration; with laparoscope magnification,
it enables fine dissection of vessels and pneumoperitoneum
itself theoretically assists the development of pelvic avascular
spaces. Besides these advantages, what are the limitations of
laparoscopy in transplant surgery?
2. If an endoscopic approach would be preferred for the donor,
could vascular pedicles be damaged during the extraction of the
removed uterus through the vagina?
3. Would laparoscopic surgery be more acceptable for donors
compared with laparotomy because of its better cosmetic
results?
In the near future, UTx will be performed more commonly and
the need for donors will be exceedingly debated.
Study Limitations
The results of the study are limited to the patients’ characteristics
and their attitudes toward UD. There is no information regarding
the reasons motivating their decisions. In addition, the cohort is
small, which could limit the validity of the study.
Conclusion
The proposal of the FtM transgender population as a uterus
donor is a hypothetical model that has not been experienced
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before. Nevertheless, our experience has revealed that the FtM
transgender population would be ideal candidates socially,
legally and biologically.
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