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Introduction

The term "transgender" describes persons whose gender identity is incongruent with the phenotypic sex assigned at birth, the latter being generally concordant with the genetically determined sex. Transgender people following their inner sense of gender identity usually choose to transition to their perceived proper gender identity. Gender dysphoria encompasses all cases of mismatches between the inner sense of gender identity and assigned and/or genetic sex. For the individuals discussed here -transgender males -the transformation is from female to male.

Gender dysphoria is far from being a rare occurrence. There are an estimated 1.4 million transgender individuals in the United States, representing 0.6% of the population [START_REF] Flores | How many adults dentify as transgender in the United States?[END_REF]. Younger adults are more likely than older adults to identify themselves as transgender. A perceived increasing social acceptance of transgender people may be the reason for this increasing trend.

The gender affirmation process encompasses the serie of measures undertaken by an individual to assume their new sexual identity. This generally includes emotional, social, medical, and surgical steps related to that transition. Yet not all transgender people desire medical or surgical intervention. Some transgender men undergo gender-affirming surgery (GAS) to masculinize their bodies so as to bring their physical appearance in harmony with their gender identity. According to the 2015 United States Transgender Survey (USTS)surveying 27,715 respondents -49% had received gender-affirming hormone therapy (GAHT) and 25% had undergone some form of GAS [START_REF] James | The report of the 2015 U.S. transgender survey[END_REF]. A minority of transgender men had undergone hysterectomy (14%), which represents less than 1% of all hysterectomies performed in United States [START_REF] Bretschneider | Complication Rates and Outcomes After Hysterectomy in Transgender Men[END_REF]. It is important to underscore, however, that the incidence of GAS has substantially increased over the past 20 years in the United States [START_REF] Canner | Temporal Trends in Gender-Affirming Surgery Among Transgender Patients in the United States[END_REF].

In this review, we first discuss the importance of patient counseling to ensure that all alternative options to hysterectomy are discussed with the transgender male before he chooses to undergo this GAS. We then review the benefits and risks to keep or not keep his uterus, followed by a consideration of use of GAHT with or without hysterectomy or oophorectomy. Finally, we evaluate the parenting options for transmen.

Patient counseling before hysterectomy is chosen as part of gender affirming surgery (GAS) in transgender males

In most countries, approval of birth certificate sex changes for transsexual personsincluding transgender males -is now independent of having complete GAS. This therefore offers the freedom to keep or remove the uterus and further reinforces the need for comprehensive counseling regarding the risks and benefits of hysterectomy.

While many individuals need both surgery and hormone therapy to alleviate their gender dysphoria, others need only one of these treatment options. Some individuals need neither, as changes in gender role and expression may be sufficient in certain persons to alleviate their gender dysphoria. Treatment for gender dysphoria must be individualized. To that end, surgeons must talk at length with their patients and have close working relationships with other health professionals who have been actively involved in the clinical care and psychological support of the transgender persons. Interdisciplinary meetings within the health care team should be performed to decide the best option for each patient. During the preoperative consultation, the procedure and postoperative course of hysterectomy should be extensively discussed with patients. The different possible surgical options need to be explained, including hysterectomy, bilateral salpingo-oophorectomy (BSO) and male genital reconstructions, as discussed in a different article of this series (Hotaling J et al., this issue of FS). Written Informed consent involving fertility preservation options should be a prerequisite.

Hysterectomy as part of gender-affirming surgery (GAS) in transgender males

Masculinizing mastectomy is the most commonly requested GAS [START_REF] Coleman | Standards of Care for the Health of Transsexual,Transgender, and Gender-Nonconforming People, Version 7[END_REF]. Transgender men who do not request a hysterectomy are often afraid of another surgical procedure with its potential risks, added costs and the fact that a hysterectomy does not modify their gender appearance. Most reported GAS are self-pay. Now however, the trend is changing with an increasing number of transgender patients being covered by their insurances for GAS and for TAH-BSO in particular. This logically leads to increase the demands for GAS (4).

The uterus is admittedly an invisible organ, which has no influence on the desired male appearance of male transgenders. Yet the presence of the uterus can be unbearable for a majority of transmen who above all do not wish to suffer from menstrual cycle issues. Even unplanned pregnancies have been reported in male transgender undergoing GAHT, as the androgen treatment may not always be fully contraceptive [START_REF] Light | Family planning and contraception use in transgender men[END_REF]. The uterus being an organ that is psychologically emblematic of femininity, certain transmen do not bear the idea to continue living with it. In that sense, a hysterectomy can alleviate the psychological discomfort and distress of individuals with gender dysphoria. GAS -and particularly, hysterectomy and bilateral salpingo-oophorectomy (TAH-BSO) -may indeed be experienced as a fundamental step in their transition toward their perceived true sexual identity. This surgical procedure is thus regarded as medically necessary for transgender patients undergoing transition by many medical organizations, including the American College of Obstetricians and Gynecologists (ACOG) [START_REF]Committee Opinion no. 512: health care for transgender individuals[END_REF]. Notably, the Standards of Care (SOC) for the Health of Transsexual, Transgender, and Gender Nonconforming People published by the World Professional Association for Transgender Health (WPATH) recommend to perform a TAH-BSO after fulfilling the following criteria, as GAS is an irreversible process that leads to definitive infertility (5):

• Persistent, well-documented gender dysphoria;

• Capacity to make a fully informed decision and to give consent for treatment;

• Age of legal majority -18 years old in most countries -a requirement, which is however now challenged in certain countries;

• If significant medical or mental health concerns exist, evidence that they are well controlled.

• 12 continuous months of GAHT, in this case testosterone therapy. The aim of recommending hormone therapy prior to GAS is to provide a period of reversible treatment before the patient undergoes irreversible GAS.

Hysterectomy: a safe technique

There are no recommendations concerning the preferred route for hysterectomy, nor for whether it should be associated with BSO. Hysterectomy for benign pathology is a safe and well-codified procedure. Mini-invasive surgery has been developed notably for indications such as these by vaginal, laparoscopic or a combination of both routes. Novel mini-invasive approaches reduce the size of scars, improve post-operative recovery and decrease the risks of complications [START_REF] Bretschneider | Complication Rates and Outcomes After Hysterectomy in Transgender Men[END_REF][START_REF] Obedin-Maliver | Feasibility of Vaginal Hysterectomy for Female-to-Male Transgender Men[END_REF].

Vaginal access may be difficult in transgender men, as most patients are nulliparous and may not even have experienced intercourse. However, their uterus is generally small enabling laparoscopic hysterectomy with or without BSO and extraction through vagina to be the most common best option(3). Furthermore, this approach allows the preservation of structures vital for phallic construction, such as inferior epigastric vessels, rectus abdominis muscle and vaginal epithelium. Since its introduction, robotic-assisted laparoscopy is becoming more common for performing hysterectomies safely via a minimally invasive approach. They today represent 18% of the hysterectomies performed for benign indications in our center [START_REF] Carbonnel | Robotic Hysterectomy for Benign Indications: What Have We Learned from a Decade?[END_REF][START_REF] Carbonnel | Robotically Assisted Hysterectomy versus Vaginal Hysterectomy for Benign Disease: A Prospective Study[END_REF].

Even lesser invasive procedures have been recently developed including robotic-assisted single site hysterectomies [START_REF] Gardella | Surgical outcome for robotic-assisted singlesite hysterectomy (RSSH) in female-to male reassignment compared to its use in benign gynecological disease: a single center experience[END_REF] and natural orifice transluminal endoscopic surgery (NOTES) with promising results [START_REF] Lee | Transvaginal Natural Orifice Transluminal Endoscopic Surgery for Female-to-Male Transgender Men[END_REF].

Postoperative complications after hysterectomy in transgender men are rare, generally minimal and their incidence is similar to that observed after hysterectomies performed for benign indications in cis-gender women [START_REF] Bretschneider | Complication Rates and Outcomes After Hysterectomy in Transgender Men[END_REF]. High satisfaction of transgender men after hysterectomy is typically observed with very few regrets (< 0•5%) [START_REF] Landen | Factors predictive of regret in sex reassignment[END_REF]. While BSO can be combined with hysterectomy, this is associated with an increased risk of complications, and there may be a benefit to preserve the ovaries derived from endogenous ovarian testosterone [START_REF] Elfering | Combining total laparoscopic hysterectomy and bilateral salpingo-oophorectomy with subcutaneous mastectomy in trans men: The effect on safety outcomes[END_REF].

GHAT in transgender males

Cessation of menses normally occurs within a few months of testosterone treatment undertaken as part of GAHT, although high doses may be required. If uterine bleeding continues, addition of a progestin or surgical endometrial ablation may be considered. GnRH analogs or depot medroxyprogesterone can also be used to stop menses before testosterone treatment and reduce estrogen levels to values encountered in biological males [START_REF] Moore | Endocrine treatment of transsexual people: a review of treatment regimens, outcomes, and adverse effects[END_REF].

Ultimately however, even when testosterone therapy is associated with amenorrhea, resumption of menstruation is always possible, which is most disturbing for transgender men [START_REF] Cheng | Fertility concerns of the transgender patient[END_REF].

Hormone replacement with testosterone is usually continued for life unless medical contraindications arise. Testosterone is generally given orally, transdermal, or parenteral (IM).

Yet, buccal and implantable preparations are also available. These can all be used to achieve testosterone values in the normal male range (320-1000 ng/dl). Oral testosterone undecanoate, not available in the United States, results in lower serum testosterone levels than nonoral preparations and has limited efficacy in suppressing menses [START_REF] Moore | Endocrine treatment of transsexual people: a review of treatment regimens, outcomes, and adverse effects[END_REF]. Because intramuscular testosterone cypionate or enanthate are often administered every 2-4 weeks, some patients may notice cyclic variation in effects as well as energy fluctuations when their levels are outside the normal physiologic levels [START_REF] Dhejne | Long-term follow-up of transsexual persons undergoing sex reassignment surgery: cohort study in Sweden[END_REF]. Intramuscular testosterone undecanoate (also currently not available in the United States) maintains stable, physiologic testosterone levels over approximately 12 weeks and has been effective in both the setting of hypogonadism and in male transgenders [START_REF] Mueller | Long-term administration of testosterone undecanoate every 3 months for testosterone supplementation in female-to-male transsexuals[END_REF]. There is evidence that transdermal and intramuscular testosterone achieve similar masculinizing results, although the timeframe may be somewhat slower with transdermal preparations [START_REF] Davis | Acitretin prescribing patterns in women of childbearing potential[END_REF].

Testosterone induces changes to ovarian histology reminiscent of polycystic ovarian syndrome, as discussed in a different article of this series of Views and Reviews articles (Pirtea P et al. this issue of FS). Androgen receptors have been reported to increase in the ovaries after long-term administration of testosterone, which could possibly increase the risk of ovarian cancer. The probability of a hormone-related tumor could increase with the duration of hormone exposure and, in the aging of population, has been suggested but not proven [START_REF] Mueller | Hormone-related tumors in transsexuals receiving treatment with cross-sex hormones[END_REF][START_REF] Joint | Breast and reproductive cancers in the transgender population: a systematic review[END_REF] .

While several cases of ovarian cancer have been reported in transgender males, these sporadic occurrences are insufficient to definitively conclude that a correlation exists between testosterone treatment and ovarian cancer exists [START_REF] Mueller | Hormone-related tumors in transsexuals receiving treatment with cross-sex hormones[END_REF][START_REF] Joint | Breast and reproductive cancers in the transgender population: a systematic review[END_REF]. Conversely, oophorectomy performed before the age of 45-50 years is associated with increased all-causes of mortality, cardiovascular death and dementia in cis-gender women [START_REF] Rocca | Survival patterns after oophorectomy in premenopausal women: a population-based cohort study[END_REF]. However, extrapolation of these results observed in cis-gender women having undergone castration may not apply in transgender men due to the consequences of prolonged testosterone treatment.

The long-term outcome of performing oophorectomy at the time of hysterectomy in transgender men is currently unknown. The potential benefit and risks of BSO should be discussed with patients, as no clear-cut recommendations are available. The report of polycystic ovary like transformations reported as a result of testosterone treatment in male transgenders has been seen as a theoretical risk factor for endometrial cancer, but disclaimed by a lack of cases encountered [START_REF] Barry | Risk of endometrial, ovarian and breast cancer in women with polycystic ovary syndrome: a systematic review and meta-analysis[END_REF]. Also, testosterone itself may prevent endometrial proliferation. Both proliferative and atrophic endometrium have been described in small cohorts [START_REF] Hawkins | Endometrial findings among transgender and gender nonbinary people using testosterone at the time of genderaffirming hysterectomy[END_REF][START_REF] Grynberg | Histology of genital tract and breast tissue after long-term testosterone administration in a female-to-male transsexual population[END_REF]. Large-scale prospective studies are needed, as the risk of hormone-related tumor could have been underestimated. Men transgenders experience discomfort accessing gynecological care, which likely impairs the screening for female reproductive tract diseases and cancer. Some benign gynecological diseases have been described in transmen who had not undergone hysterectomy such as occasional heavy menses, dysmenorrhea and cyclic-related pelvic pain [START_REF] Ferrando | Preoperative Pain Symptoms and the Incidence of Endometriosis in Transgender Men Undergoing Hysterectomy for Gender Affirmation[END_REF]. In 1/3 of cases, endometriosis is discovered at the time of surgery [START_REF] Ferrando | Preoperative Pain Symptoms and the Incidence of Endometriosis in Transgender Men Undergoing Hysterectomy for Gender Affirmation[END_REF]. For these reasons, hysterectomy with or without BSO seems to be a safe option to reduce reproductive tract disease. When patients desire oophorectomy, the implications for future fertility need to be discussed, and oocyte cryopreservation should be offered and discussed in depth when appropriate.

Parenthood for male transgender

The World Professional Association for Transgender Health (WPATH), the Endocrine Society, the American Society for Reproductive Medicine (ASRM), and the European Society of Human Reproduction and Embryology (ESHRE) recommend that clinicians counsel their transgender patients on the potential for reduced fertility and, in turn, the possibility of fertility preservation (FP) prior to initiating testosterone therapy and/or hysterectomy with or without BSO [START_REF] Coleman | Standards of Care for the Health of Transsexual,Transgender, and Gender-Nonconforming People, Version 7[END_REF][START_REF] Society For Reproductive | Access to fertility services by transgender persons: an Ethics Committee opinion[END_REF][START_REF] Hembree | Endocrine Treatment of Gender-Dysphoric/Gender-Incongruent Persons: An Endocrine Society Clinical Practice Guideline[END_REF][START_REF] De Wert | ESHRE Task Force on Ethics and Law 23: medically assisted reproduction in singles, lesbian and gay couples, and transsexual peopledagger[END_REF].

In addition to retention of the uterus and FP options, which include oocyte, embryo and ovarian tissue freezing, transmen wishing to become parents may also pursue adoption or sperm donation.

Most of pregnancies in transmen have been achieved using sperm donors. In practice, very few male transgender persons use their own oocytes or carry a pregnancy once the sex change is made [START_REF] Defreyne | Parental desire and fertility preservation in assigned female at birth transgender people living in Belgium[END_REF].

In France, transmen who obtain a legal civil change and have a marital life with a female partner, qualify for fully covered sperm donation to enable the female partner to become pregnant. In a French Survey, almost half of transmen were living with children: half as the stepfather and half as the father through use of donor sperm. Finally, a few transmen had become parents through adoption. In that survey, no transmen had been pregnant before or after transitioning [START_REF] Karpel | Le bien-être psycho-social postopératoire de 207 transsexuels[END_REF]. In Belgium, where surrogacy is authorized, only 9% of transmen had cryopreserved reproductive cells or tissue [START_REF] Defreyne | Parental desire and fertility preservation in assigned female at birth transgender people living in Belgium[END_REF].

Adoptive fatherhood for transmen is more challenging to achieve because there are few children available for adoption, and discrimination against transgenderism -albeit illegalcertainly exists. These issues create undue difficulties to obtain the necessary agreement, which is mandatory for adoption in many countries, including France. So, one of the barriers impairing the fulfilment of parental desire includes the difficulties encountered in undertaking the adoption procedure [START_REF] Defreyne | Parental desire and fertility preservation in assigned female at birth transgender people living in Belgium[END_REF].

While ovarian cryopreservation is possible, birth rates are still low following the replacement of ovarian tissue. Furthermore, conceiving through replacement of ovarian fragments implies stopping hormonal therapy for a potentially prolonged period. Interrupting testosterone treatment causes fatigue, changes in voice, odor, and resumption of menstruation [START_REF] Sterling | Fertility preservation options for transgender individuals[END_REF], and is also psychologically disturbing in transmen.

Cryopreservation of oocytes or in vitro fertilization to create embryos for storage also requires interrupting testosterone treatment. There is the added burden of undergoing transvaginal ultrasound examinations, ovarian stimulation with female hormones, and an invasive transvaginal procedure to harvest oocytes. Likewise, during pregnancy follow-up, transmen need to expose their nudity, to show their genital organs to the gynecologist and cope with pelvic ultrasounds performed vaginally. Some, or all of these procedures can make transmen feel that they are becoming more feminine and thus exacerbate their gender dysphoria [START_REF] Cheng | Fertility concerns of the transgender patient[END_REF].

International literature remains elusive regarding procreation in transmen. Most authors describe pregnancies in a variety of non-binary gender people included queer, fluid gender and transmen. Pregnancies occurred mostly before gender transitioning, with only a small series of deliveries occurring after female to male transition are reported [START_REF] Light | Transgender men who experienced pregnancy after female-to-male gender transitioning[END_REF]. One third of these pregnancies were not planned [START_REF] Light | Family planning and contraception use in transgender men[END_REF]. The rate of abortion is high, including abortion attempts without clinical supervision [START_REF] Moseson | Abortion attempts without clinical supervision among transgender, nonbinary and gender-expansive people in the United States[END_REF].

The psychological risks of pregnancies in the transgender male population include a feeling of loneliness during the entire pregnancy and an increased expression of gender dysphoria symptoms [START_REF] Obedin-Maliver | Transgender men and pregnancy[END_REF][START_REF] Hoffkling | From erasure to opportunity: a qualitative study of the experiences of transgender men around pregnancy and recommendations for providers[END_REF]. Pregnancy is socially accepted providing it is a female experience. Thus, transmen are confronted with a conflict between their own identity as a male and the social norms, which defines pregnant people as women and a gestational parent as a mother. Some are afraid to have a female appearance, while others prefer to be perceived as an overweight man and never as pregnant woman. This duality and the conflicts that stem from it can impact on their own perception of gender identity, lead to intensifying gender dysphoria and also impact their social transition and mental health. Pregnancy can lead transmen to acknowledge that they still have female reproductive organs [START_REF] Obedin-Maliver | Transgender men and pregnancy[END_REF]. A pregnancy may disrupt the notion of physical identity or may require a redefinition of masculinity. Hence, the experience of pregnancy is seen as painful by most transmen. Finally, most authors report that the risk of postpartum depression is remarkably high in the transmen population [START_REF] Light | Transgender men who experienced pregnancy after female-to-male gender transitioning[END_REF][START_REF] Hoffkling | From erasure to opportunity: a qualitative study of the experiences of transgender men around pregnancy and recommendations for providers[END_REF].

Conclusion

The arguments for transmen to undergo hysterectomy are primarily psychological, as the uterus is a symbol of femininity, and its removal stands at the center of the gender identity transition. The indication for hysterectomy is also medical because it removes the risk of menses and feminine-related disorders such as menstrual irregularities and/or hemorrhage.

Mini-invasive surgery is today available and proven simple and safe.

A personalized approach with a multidisciplinary team is mandatory before envisioning GAS as part of the transition process. Irreversibility of loss of fertility and options for fertility preservation must be discussed in depth. In practice, very few transmen carry a pregnancy or use their own oocytes once the sex change is made, as it implies a painful exacerbation of gender dysphoria. Hence, for all the reasons discussed above it is ethically acceptable and appropriate to perform hysterectomy for transmen who desire this GAS.

  Carbonnel M. et al. Last revised on June 25, 2021. Page 7 of 15.

  Carbonnel M. et al. Last revised on June 25, 2021. Page 8 of 15.

  Carbonnel M. et al. Last revised on June 25, 2021. Page 9 of 15.

  Carbonnel M. et al. Last revised on June 25, 2021. Page 11 of 15.

  Carbonnel M. et al. Last revised on June 25, 2021. Page 12 of 15.