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Abstract

Objective: To assess the risk of development of hormone-related tumors in transsexuals receiving
treatment with cross-sex hormones.
Design: Description of cases of transsexuals who have developed a hormone-related malignancy
observed in their own clinic or reported in the literature. Recommendations for early diagnosis and
prevention are presented.
Methods: Review of the literature in PubMed.
Results: In male-to-female transsexuals receiving estrogen administration, lactotroph adenomas,
breast cancer, and prostate cancer have been reported. In female-to-male transsexuals receiving
treatment with testosterone, a single case of breast carcinoma and several cases of ovarian cancer have
been reported. So far endometrial cancer has not been encountered though it remains a potential
malignant development.
Conclusions: There are so far only a few cases of hormone-related cancer in transsexuals. There may be
an underreporting. The probability of a hormone-related tumor increases with the duration of
exposure to cross-sex hormones and the aging of the population of transsexuals.
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Introduction

For transsexuals, the acquisition of the secondary sex
characteristics of the other gender is fundamental
to sex reassignment. The acquisition of these secondary
sex characteristics is contingent on sex steroids. There
are presently no indications that there are fundamental
sex differences in sensitivity to hormone action of sex
steroids. Nearly all hormone-related biochemical pro-
cesses can be sex-reversed by the administration of
cross-sex hormones.

The typical transsexual requesting treatment is
young to middle-aged and healthy and, therefore, there
are usually no or few absolute or relative contra-
indications against cross-sex hormone administration.

After reassignment surgery, which includes gona-
dectomy, hormone therapy must be continued. It is
reasonable to assume that the principles of treatment
are similar to those of other subjects without own
gonadal hormonal secretion. An unresolved question is
whether in the long term the administration of cross-sex
hormones is safe, at least as safe as administration of sex
steroids to a subject receiving long-term sex-appropriate
sex steroids. While the initial treatment with cross-sex
hormones is mainly concentrated in specialized centers,
complications occurring in the longer term are often
ndocrinology
seen in general practice, and these complications are
only occasionally reported in the scientific literature.
So, it is likely that there is an underreporting of
(serious) complications of cross-sex hormone therapy.
The authors have been contacted by other physicians
with regard to medical occurrences in transsexuals, but
these cases are often lost in follow-up and registra-
tion/reporting of (potential) complications of cross-sex
hormonal treatment does not materialize. The latter
situation prevents a fair comparison with epidemiolo-
gical data in the general population. Recently, a
website has been opened for reporting side effects of
cross-sex hormone treatment (http://www.wpath.org/
resources_transgender.cfm).

This contribution focuses on the risk of development
of hormone-dependent malignancies in transsexuals. It
will try to formulate some recommendations to reduce
the risk of development of hormone-related malignan-
cies and strategies which might lead to early diagnosis.

In this regard, there are a number of considerations.
There are no evidence-based recommendations for
optimal hormonal treatment regimens for transsexuals,
but there are a number of expert opinions in the
literature (1–4). As yet, there are no recommendations
as to what age cross-sex hormone administration
must be continued. Should, for instance, estrogen
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administration to male-to-female transsexuals (MTF)
follow the guidelines formulated for postmenopausal
women and should the administration of estrogens be
discontinued at a certain age? MTF themselves are
usually reluctant to stop administration of hormones
for fear that the secondary sex characteristics of the
acquired sex will diminish. And there is presently no
evidence-based recommendation to make on risks/
benefits of continuing/stopping hormones. The
duration of sex steroid administration is probably an
element in the risk of development of hormone-related
malignancies.

Health insurance policies vary with regard to their
coverage of medical expenses related to sex-reassign-
ment treatment. Broadly speaking, most transsexuals in
Western Europe undergo sex-reassignment surgery
within a time frame of 2–3 years after initiation of
cross-sex hormones. In other parts of the world
transsexuals, for financial or other reasons, are not
operated within this time frame. Long-term exposure of
their gonads/genitalia and breasts to cross-sex hor-
mones may involve greater risk of development of
malignancies.

While this should not be generalized to the entire
population of transsexuals, part of the population,
particularly those that receive their cross-sex hormones
outside of official medicine, use abnormally high doses
of cross-sex hormones with a potential impact on the
development of malignancies.
Cross-sex hormones and hormone-
dependent tumors

Some cancers of reproductive organs are hormone
related. The biology of hormone-dependent tumors
differs from tissue to tissue. The Women’s Health
Initiative Study has recently demonstrated that
women receiving estrogen plus progestin hormone
replacement therapy (HRT) have an increased risk of
invasive breast carcinoma, but women receiving
estrogen only (estrogen replacement therapy) exhibit
no increased risk of breast carcinoma (5). By contrast,
the risk of endometrial carcinoma increases with
estrogen replacement therapy, while HRT reduces the
risk of endometrial carcinoma. These clinical findings
suggest that the biological roles of estrogen and
progestin in tumor development are different between
the endometrium and the breast, even though both are
considered ‘estrogen-dependent tissues’ (6). This dis-
crepancy might be explained by the different roles of
enzymes involved in the formation of active sex steroids
in these tissues. The concentration of these enzymes is
dissimilar between endometrial and breast carcinoma
resulting in different effects of estrogens and progestins
in tumor development in these tissues (7).

So far not many hormone-dependent tumors have
been reported in hormonally treated female-to-male
www.eje-online.org
transsexuals (FTM) and they seem a rare occurrence in
MTF. The first documented hormone treatments of
transsexuals started in the 1970s and the length of time
of exposure to hormones may have been too short for
tumors to manifest themselves. In addition, transsexu-
alism is a rare phenomenon (the highest estimates are
1:12 000 males and 1:30 000 females) (8). Moreover,
the prevalence of hormone-dependent tumors is low,
and this may lead to an underestimation of tumors since
most clinicians will only encounter single cases which
are less likely to be reported in the literature than larger
numbers. Therefore, the conclusion that hormone-
related tumors are not highly prevalent among the
transsexual population must be drawn with great
caution.

MTF, as a rule, use higher doses of estrogens than
women lacking production of gonadal homones.
Compared with hypogonadal women, exposure of
transsexuals to estrogens used to be over a shorter
period of lifetime, since transsexuals mostly start cross-
sex hormone treatment well after puberty, though this is
changing. Presently, adolescent transsexuals may be
eligible for cross-sex hormone treatment. Furthermore,
transsexuals beyond the age of 50 or 60 years have a
strong inclination to continue cross-sex hormones
increasing their period of time of exposure to sex
steroids. The following is a summary of reports in the
literature on tumors in transsexuals, and some
recommendations are given on caveats, possible pre-
vention and early diagnosis.
Lactotroph adenoma

Several cases of lactotroph adenoma (prolactinoma)
following high-dose estrogen administration have been
reported in patients with normal serum prolactin
concentrations before therapy (9–12). The Amsterdam
gender clinic recently encountered a case of develop-
ment of a pituitary microprolactinoma in an MTF, only
occurring after 14 years of normal-dosed estrogen
treatment. Though causality has not been established,
we recommend that serum prolactin levels continue to
be monitored in estrogen-treated MTF in the long term.
Breast cancer

There are two reports of MTF who developed breast
carcinomas while receiving estrogen treatment (13, 14).
Breast fibroadenomas in MTF receiving hormonal
treatment have been observed. In the Amsterdam gender
clinic, no single case of breast cancer has been observed in
a series of approximately 2200 MTF, cumulative over 30
years, but recently one case has been diagnosed. On the
basis of the above information, one would be inclined to
think that breast carcinomas in MTF are rare. But it has to
be kept in mind that follow-up of 2200 subjects, with a
strong variation in estrogen exposure (from 1 to 25 years),
do not allow firm conclusions as to assessing risks. Aging
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is a factor in the development of cancer, and prolonged
exposure to estrogens may also prove to be a factor.
Indeed, the risk of developing breast cancer is strongly
associated with exposure to estrogens in women and
hence the use of anti-estrogens as an endocrine treatment
option in breast cancer. However, there is only a slight
indication of increased estrogen receptor levels in non-
neoplastic tissue in breast cancer cases (15). Moreover, the
expression of these hormone receptors does not always
imply a response to treatment with anti-estrogens and
patients who experience response at first may become
resistant after prolonged treatment (16). It might well be
that tissue-specific hormone actions and local hormone
concentrations are more relevant than hormonal levels in
the peripheral circulation. Nowadays, local enzymes
involved in the formation of active sex steroids in the
tissue itself are believed to play a major role in cancer
formation (7). The class of 17b-hydroxysteroid dehydro-
genases are enzymes involved in the formation of active
sex steroids locally in the tissues itself upon estrogen
replacement therapy (6). Another enzyme is aromatase,
also involved in local estrogen synthesis in the peripheral
tissues. Recently, this enzyme has also been studied as a
possible target enzyme of endocrine treatment regimes
and the use of aromatase inhibitors was successful in large
clinical studies and is now commonly used in women with
breast cancer (17, 18). As stated above, estrogen-alone
treatment exhibits no increased risk of breast carcinoma
and is believed to be safer than combined estrogen plus
progestin therapy (5).

The question as to the age at which estrogen
treatment in MTF should be terminated has not been
conclusively answered.

There is a higher risk of developing breast carcinoma
in men who carry germline mutations in the BRCA2
gene than men in the general population (19).
Mutations in the BRCA1 gene may also constitute a
higher risk for breast carcinoma. These risk factors also
apply to women, so, upon taking a medical history it is
recommended to enquire about familial occurrence of
breast carcinomas. In any case, in addition to regular
medical examination, breast self-examination must be
part of the monitoring of estrogen administration,
following the same guidelines that exist for other
women, with clinical examinations every year or
twice a year and self-examinations every month. The
guidelines for mammography differ from country to
country, and therefore, a general recommendation is
very difficult to make, but an examination every 12–24
months if the initial examination shows no abnormal-
ities, seems reasonable.

Amazingly, breast cancer has been reported in an
FTM after bilateral subcutaneous mastectomy while
receiving treatment with testosterone. This occurred in
postoperative residual mammary tissue after 10 years of
treatment with testosterone, which is partially aroma-
tized to estradiol (20). The issue of the role of androgens
in female breast cancer has not been conclusively
resolved. Some authors have described androgens as a
risk factor (21), others view it as protective against
cancer development (22–24). It is the position of the
North American Menopause Society that there are no
randomized controlled trials of sufficient size and
duration to evaluate the effect of testosterone treatment
on breast cancer risk in postmenopausal or menopausal
women (25). Testosterone enanthate has been approved
in both the United States and Canada for the treatment
of metastatic breast cancer in the 1950s.

It is of note that androgens (both endogenous and
administered) are partially aromatized to estradiol, so
FTM receiving testosterone administration still have
substantial levels of circulating estrogens (24). As a
consequence, in FTM who have not undergone
mastectomy, clinicians should be aware of the potential
of development of a breast carcinoma.
Benign prostate hyperplasia and prostate
cancer

The prostate is not removed with sex reassignment
surgery. Prostatectomy is a surgically cumbersome
operation, with possible complications, such as urinary
incontinence. As expected, the prostate volume shrinks
after androgen deprivation. Estrogen exposure does not
induce signs of hyperplasia or (pre)malignancy (26).
Two cases of benign prostate hyperplasia, requiring
transurethral prostate resection, have been described in
subjects who had been orchidectomized and had been
treated with estrogens only for more than 20 years.
Another case of squamous metaplasia of the verumon-
tanum has been reported leading to obstruction due to
hypertrophy (27).

Three cases of prostate cancer in MTF taking estrogen
have been reported (28–30). It is not clear whether
these cancers were estrogen sensitive, or whether they
were present prior to beginning estrogen administration
and then subsequently de-differentiated to become
androgen independent. These patients were each over
50 years of age when they started cross-sex hormone
treatment (with total androgen ablation). Epidemiolo-
gical studies have shown that orchidectomy before the
age of 40 prevents the development of prostate cancer
and benign prostate hyperplasia, and the above cases do
not contradict this notion. In most clinics, screening for
the development of levels of prostate-specific antigen is
not routinely done. The question could be raised
whether a digital rectal examination of the prostate in
combination with measuring prostate-specific antigen
should be recommended in the follow-up of MTF
transsexuals. A recent study in Germany indicated
that the age-standardized incidence rate was
115/100 000 men per year, and the median age at
diagnosis was 70 years (31). The three reported cases of
prostate cancer in an unknown number of MTF set
against this incidence do not lead to an evidence-based
recommendation on routine testing. These cases of
www.eje-online.org
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prostate cancer were all in subjects who started
cross-sex hormones late in life. So, measurement of
prostate-specific antigen may be limited to candidates
with a late start of hormone treatment or those who
have a family history of prostate cancer. Obviously,
health economics are a factor in how comprehensive
laboratory monitoring of a population will be.
Ovarian cancer

Ovariectomy is recommended in FTM when they are
eligible for surgical sex reassignment, usually taking
place 18–24 months after start of testosterone admin-
istration. Three cases of ovarian carcinoma in testoster-
one-treated FTM, diagnosed before they underwent
surgery, have been reported (32, 33).

It has been described that the ovaries of FTM taking
androgens resemble polycystic ovaries (34), but obser-
vations in the clinic of one of the authors (A M) are not
confirmatory. The earlier notion that polycystic degen-
erated ovaries are more prone to develop cancer appears
not tenable. But there is an upregulation of androgen
receptors in ovarian and uterine tissue in long-term-
treated FTM (35).
Endometrial cancer

To our knowledge, endometrial cancer has not been
reported in FTM, but it remains a risk in FTM who have
not been operated in the longer term. As indicated
above, testosterone is partially aromatized to estradiol
and the endometrium is exposed to unopposed action of
estrogens. Unopposed estrogen action substantially
increases the risk of endometrial carcinoma. The risks
of unopposed estrogen action remain elevated long after
actual use has been terminated.

In vitro studies have shown a direct effect of
androgens on endometrial function by demonstrating
the presence of androgen receptors in cultured endo-
metrial epithelial cells (36).

The local availability of androgens and the finding
that aromatase activity is present in both endometrial
cancer and benign endometrial tissue support the
hypothesis that aromatase activity in the endometrium
may play a role in malignant transformation by
converting androgens into mitogenic estrogens in the
endometrial tissue (37). In women using continuous
estrogen and testosterone regimes, a greater incidence
of simple, low-grade endometrial hyperplasia was found
than in women using continuous estrogen and
progestin regimes (38). However, during short-term
treatment with testosterone in postmenopausal women,
there was no stimulation of endometrial proliferation.
In addition, testosterone appeared to counteract
endometrial proliferation induced by estrogen to a
certain extent (39). It has been reported that testoster-
one is involved in the regulation of estrogen and
progestin receptor expression in the endometrium
www.eje-online.org
which was decreased in glands after combined treat-
ment with estradiol and testosterone (40). Testosterone
administration to postmenopausal women resulting in
physiological to slightly supraphysiological serum-free
testosterone levels appeared to be safe for a period of at
least 2 years (41).

Recently, it was shown that intermittent progesterone
administration to women using continuous estrogen
administration is, contrary to earlier beliefs, associated
with an increased risk of endometrial cancer (42).
Therefore, estrogen and continuous progestin are now
recommended as menopausal hormone therapy in
women who have not had a hysterectomy (43).

Testosterone administration to FTM usually leads to
no or a small decline in plasma estradiol levels (34, 44).
Since part of testosterone is aromatized to estradiol,
plasma levels remain in such a range that biological
effects can be expected (34, 44). Consequently, tes-
tosterone treatment in FTM generates biologically active
levels of estradiol (proportional to the circulating levels
of testosterone and sometimes higher than in post-
meopausal women receiving estrogen treatment),
which are not opposed by progesterone action. In FTM
whose uterus has not surgically been removed, addition
of a progestion might, therefore, be a consideration.

For surveillance, a once a year transvaginal,
transrectal, or transabdominal ultrasound examination
is recommended if there are no bleedings. Only when
there is a bleeding during testosterone treatment do we
perform additional examinations.
Tumors of non-reproductive organs and sex
steroids

A number of tumors show sex differences in their
prevalence and it is reasonable to assume that sex
steroids might be one of the factors to explain this sex
difference. This applies to tumors of the lung (adeno-
carcinoma, small cell carcinoma) (45), the colon (46),
the bladder (but the latter mainly in animal models),
and the brain, particularly meningiomas (47). These
tumors have been observed in transsexuals but not in
numbers that raise suspicion that cross-sex hormone
treatment has been a significant factor in the
development.
Summary

Malignancies related to cross-sex hormone treatment of
transsexuals have so far, fortunately, been a rare
occurrence. But, theoretically, there are valid reasons
to expect a higher incidence in the future. Cross-sex
hormone administration is relatively recent in medicine.
Most transsexuals undergo treatment well before middle
age and as part of that population start to age there is
the implication of exposure to hormones over more than
three or four decades. Furthermore, while usually cross-
hormone treatment is initiated in specialized centers,
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longer-term transsexuals are inclined to consult in
more conveniently located general clinics, where
physicians are less familiar with the condition and the
awareness of potential complications such as malig-
nancies might be lower.
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