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BACKGROUND: As part of transition, transmasculine persons often
use testosterone gender-affirming hormone therapy; however, there is
limited data on its long-term effects. The impact of exogenous testos-
terone on uterine pathology remains unclear. While testosterone achieves
amenorrhea in the majority of this population, persistence of abnormal
uterine bleeding can be difficult to manage. Excess androgens in cis-
gender females are associated with pathologic uterine processes such as
polycystic ovary syndrome, endometrial hyperplasia, or cancer. There are
no guidelines for management of abnormal uterine bleeding or endome-
trial surveillance in this population.

OBJECTIVE: The aim of this study was to describe the characteristics of
uterine pathology after the initiation of testosterone in transmasculine
persons.

MATERIALS AND METHODS: A retrospective, multicenter case
series was performed. Uterine pathology reports of transmasculine per-
sons who received testosterone and subsequently underwent hysterec-

tomy were reviewed. The endometrial phase and endometrial thickness
were recorded.

RESULTS: A total of 94 subjects met search criteria. The mean age of
participants was 30 = 8.6 years, and the mean interval from initiation of
testosterone to hysterectomy was 36.7 + 36.6 months. Active endo-
metrium was found in the majority of patients (n = 65; 69.1%). One
patient had complex hyperplasia without atypia. There were no cases of
endometrial cancer.

CONCLUSION: Despite amenorrhea in the majority of trans-
masculine persons on testosterone, endometrial activity persists with
predominantly proliferative endometrium on histopathology. Individu-
alized counseling for abnormal uterine bleeding is encouraged in this
patient population.
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s transgender equality advances,

more transmasculine persons are
seeking gender-affirming hormone
therapy (Table 1). Despite the wide-
spread use of testosterone in trans-
masculine persons, there are limited data
on its long-term effects and safety. As
this population seeks care, it becomes
the unique responsibility of gynecolo-
gists to lead research and management
recommendations for transmasculine
persons  experiencing  gynecologic
symptoms or to identify those at risk for
gynecologic malignancies. In regard to
the testosterone effect on the uterine
endometrium, existing literature is
conflicting.'* Excess androgens in cis-
gender women are associated with
pathologic processes such as polycystic
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ovary syndrome and endometrial
cancer.” ® However, in vitro studies
suggest that androgens suppress endo-
metrial activity and induce atrophy of
endometrial cells.”

The objective of this study is to
describe the characteristics of endome-
trial pathology after the initiation of
testosterone in transmasculine persons.

Materials and Methods

This study is a retrospective, multicenter,
descriptive case series approved by the
Institutional Review Boards at the Uni-
versity of Kansas School of Medicine
(Kansas City, KS), the University of
South Florida (Tampa, FL), MedStar
Washington Hospital Center (Washing-
ton, DC), The Cleveland Clinic (Cleve-
land, OH), and MetroHealth Medical
Center (Cleveland, OH). Inclusion
criteria were all transmasculine patients
age 18 years and older who underwent
hysterectomy with or without oopho-
rectomy following administration of
exogenous testosterone from 2015 to
2017. There was no minimum duration
of testosterone use prior to surgery.
Demographic information collected

included age and race. Complete medi-
cal, surgical, obstetric and gynecologic
history was obtained by chart review
including body mass index (BMI),
medical comorbidities, previous sur-
geries, parity with obstetric outcomes,
menstrual history including presence or
absence of complete amenorrhea, his-
tory of abnormal uterine bleeding (AUB)
prior to testosterone use, previous or
current estrogen and/or progesterone
use, length, dose, and route of testos-
terone therapy, tobacco use, and current
medications at the time of hysterectomy.
Laboratory data collected included the
most recent total testosterone and
estradiol levels prior to surgery, and pre-
and postoperative hemoglobin and he-
matocrit. From surgical pathology,
uterine weight and measurements,
endometrial thickness, endometrial
classification, cervical description, use of
histopathologic stains or markers, and
any listed diagnoses were recorded.
When available, preoperative trans-
vaginal  ultrasound reports were
reviewed for measurement of radiologic
endometrial thickness. Operative data
collected  included  intraoperative
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Why was this study conducted?

Key findings

There are no current guidelines for the management of abnormal uterine bleeding
or endometrial surveillance in transmasculine persons on testosterone.

Our study describes the characteristics of uterine pathology after the initiation of
testosterone in transmasculine persons in a retrospective multicenter case series
of transmasculine patients undergoing hysterectomy, finding that despite the
majority having amenorrhea, endometrial activity persisted, with predominantly
proliferative endometrium on histopathology.

What does this add to what is known?

Based on our data and current literature, individualized assessments of a trans-
masculine person’s etiology for abnormal uterine bleeding continue to be
necessary, as the risk for concerning pathology is still present.

estimated blood loss, any listed compli-
cations, and declared pre- and post-
operative diagnoses. The retrospective
nature of data collection resulted in
incomplete records; however, all patients
had documented endometrial histopa-
thology and length of testosterone
administration.

All data collected via retrospective
chart review was deidentified. Study data
were collected and managed using
REDCap electronic data capture hosted
at the University of Kansas Medical
Center and MedStar Washington Hos-
pital Center.”

Statistical  analysis  consisted of
descriptive statistics to tabulate means,
ranges, standard deviations, and 95%
confidence intervals. Using IBM SPSS
software, Mann—Whitney U tests were
used to assess for differences between
groups; spearman’s rho was used to
assess for correlations between contin-
uous and ordinal variables; and ¥*
analysis was run for associations between
groups. In cases of significance, multi-
variate analysis was used to control for
confounders. In the case of ¥* associa-
tions, select continuous variables were
grouped. The groupings and rationale
are described in Table 2.

Results

Multicenter retrospective data collection
resulted in a total of 94 subjects
(Table 3). The average age of participants
was 30.0 £ 8.6 years at the time of hys-
terectomy (range, 18—53 years; 95% CI,

27.8—31.3). Average BMI was 29.6 £+ 7.3
kg/m? (range, 16.1—59.4 kg/m?; 95% CI,
28.1-31.1).

The majority of patients were nullip-
arous (80.9%, n = 76). One-fourth
(25.5%, n = 24) had a documented
history of menstrual irregularities
including polycystic ovary syndrome or
AUB prior to initiation of testosterone.
Only 1 subject used puberty suppression
(Table 1) prior to testosterone. Comor-
bidities of subjects included mental
health conditions (n = 29, 30.9%), to-
bacco use (n = 13, 13.9%), hypothy-
roidism (n = 11, 11.7%) endometriosis
(n = 8, 8.5%), hypertension (n = 6,
6.4%), hyperlipidemia (n = 6, 6.4%),
asthma (n = 6, 6.4%), and diabetes (n =
5, 5.3%).

Of the subjects, 52 had complete
documentation of gynecologic symp-
tomatology. Of these 52, 12 (23.1%) had
documented persistence of bleeding on
testosterone, and 30 (57.7%) endorsed
some form of intermittent pelvic pain,
usually noted as “cramps,” while on
testosterone. Thirteen subjects used es-
trogen and/or progesterone therapy
while on testosterone (13.8%). Of these
13 individuals, 7 used combined oral
contraceptives, 4  used  depo-
medroxyprogesterone, and 3 used a
52-mg levonorgestrel intrauterine device
(1 subject used 2 methods sequentially).

The mean interval from initiation of
hormone therapy to hysterectomy was
36.7 £ 36.6 months (range, <1 to 228
months; 95% CI, 29.2—44.2). The
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majority of subjects used intramuscular
testosterone cypionate (n = 74, 78.7%).
The second most common route of
administration ~ was  subcutaneous
testosterone cypionate (n = 15, 16.0%).
One subject used a combination intra-
muscular  testosterone  preparation
(Sustanon 250, containing a 250-mg/mL
combination of 30 mg testosterone
propionate, 60 mg testosterone phenyl-
propionate, 60 mg testosterone iso-
caproate, and 100 mg testosterone
decanoate), and 3 subjects used a trans-
dermal testosterone preparation. In all,
54 subjects had documented testos-
terone levels within the year prior to
surgery. The mean level was 548.6 ng/dL
=+ 325.8 (95% CI, 460.8—638.6). A total
of 34 subjects had documented estradiol
levels within the year prior. The mean
level was 44.1 pg/mL £ 28.6 (95% CI,
34.1—54.1).

Of the subjects, 23 had documented
ultrasounds prior to hysterectomy. The
mean endometrial thickness measure-
ment was 4.9 mm =+ 2.1 (95% CI,
4.0—5.9). Ultrasound endometrial
thickness measurement was not associ-
ated with testosterone duration.

Of the 94 uterine pathology speci-
mens, histology was documented as
atrophic in 23 subjects (24.5%), secre-
tory in 4 (4.3%), and proliferative in 61
(64.9%). Documented uterine and
endometrial pathology included endo-
metrial polyps or fibroids in 9 subjects
(9.6%), adenomyosis in 7 (7.4%), com-
plex hyperplasia without atypia in 1
(1.1%), and other benign pathology in 4
(4.3%). Estrogen and/or progesterone
therapies are known to independently
affect the endometrium. As such, a
subanalysis was done excluding the 13
patients on estrogen and/or progester-
one. The histologic distributions were
noted to be similar to the primary
analysis (atrophic in 22 subjects, 27.2%;
secretory in 2, 2.5% proliferative in 54,
66.7%; complex hyperplasia without
atypia in 1, 1.2%; and other benign pa-
thology in 2, 2.5%) (x> = 0.645, P =
.886).

Endometrial thickness on histopa-
thology was documented in 82 speci-
mens. Mean thickness was 2.0 mm =+ 1.3
(95% CI, 1.7—2.3). A total of 35 subjects
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Transmasculine

Gender-affirming hormone therapy

Puberty suppression

TABLE 1

Transgender and gender-based care definitions

Word/terminology Definition

Transgender A person whose gender identity differs from the sex
that was assigned at birth. May be abbreviated to trans.

Cisgender A person whose gender identity is congruent with their

sex assigned at birth.

A transmasculine person is someone assigned female
at birth, who identifies along a masculine spectrum
gender identity. Transmasculine persons are inclusive
of gender nonconforming or nonbinary persons and
transgender men.

Gender -affirming hormone therapy is the use of
hormones allowing for development of secondary sex
characteristics congruent with an individual’s gender
identity. In the case of transmasculine persons, this is
achieved with testosterone.

Use of gonadotropin-releasing hormone (GnRH)
analogues to delay, or to avoid altogether, the
development of undesired secondary sex
characteristics resulting from an unwanted
endogenous pubertal process.

Grimstad et al. Uterine pathology in transmasculine persons on testosterone. Am ] Obstet Gynecol 2019.

(42.7%) measured 1 mm, 27 (32.9%)
measured 2 mm, 10 (12.2%) measured 3
mm, 8 (9.8%) measured 4 mm, and 2
(2.4%) measured 7 mm. Uterine weight
was documented in 51 cases with a mean
weight of 77.2 g (95% CI, 53.7—100.6).
There was no correlation between uter-
ine weight and endometrial thickness.
Although ultrasounds were available in
only 23 of 94 patients, no association was

seen between active endometrial histol-
ogy and thickness of endometrium on
ultrasound. There was also no correla-
tion between endometrial thickness on
pathology and testosterone duration.
Further analysis was performed, and no
association was noted between endo-
metrial thickness on pathology and
testosterone duration when testosterone
and endometrial thickness were grouped

(as in Table 2), and no association be-
tween endometrial histology and
testosterone duration. These findings
remained true when the 13 patients with
estrogen and/or progesterone therapy
were excluded from analysis. Similarly,
we found no association between BMI
(as grouped in Table 2) and endometrial
histology or thickness. Because we found
no statistically significant relationships,
multivariate analysis was not performed.

Analysis of the 52 individuals with
complete documented gynecologic his-
tory revealed only 12 subjects with
persistent bleeding while on testos-
terone. Acknowledging these small
numbers, use of estrogen and/or pro-
gesterone was not associated with pres-
ence or absence of amenorrhea.
Persistent bleeding was also not associ-
ated with obesity or active endometrium
(histology distribution was atrophic in 2
subjects (16.7%), secretory in 2 (16.7%),
proliferative in 6 (50%), complex hy-
perplasia without atypiain 1 (8.3%), and
other benign pathology in 1 (8.3%).

In all, 37 patients with complete gy-
necologic history also had documenta-
tion of recent testosterone levels. There
was no difference in the testosterone
levels of patients who had persistent
bleeding compared to those with
amenorrhea. There was no difference
between the age or BMI of subjects with
persistent bleeding compared to those
with amenorrhea (Table 4).

TABLE 2
Variable groupings for statistical analysis
Variable Groupings Rationale
Endometrial thickness (ultrasound <4 mm An endometrial thickness <4 mm in postmenopausal cisgender
and pathology) ~4 mm women has greater than 99% negative predictive value for
= ruling out endometrial cancer®® (however, it is known that this cannot be
directly applied to premenopausal patients, and no available data exist on
premenopausal endometrial thickness on testosterone)
Testosterone duration 0—1 year Most patients achieve amenorrhea within 1 year of testosterone
~1-2 years gender-affirming hormone therapy.®' Virilization effects of testosterone
y can take 2—5 years to reach maximum effect.*?
>2—4 years
>4 years
BMI <30 Obesity is a known risk factor for endometrial hyperplasia.'®
>30

Grimstad et al. Uterine pathology in transmasculine persons on testosterone. Am ] Obstet Gynecol 2019.
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TABLE 3

Results in study participants

Variable n (%)

Age (mean =+ SD) 30.0 + 86

Race
Hispanic 0(0)
Non-Hispanic white 45 (86.5)
Non-Hispanic black 5(9.6)
Asian Pacific Islander 1(1.9)
American Indian 1(1.9)
Other 0(0)
Missing 42

BMI (kg/m?)
<185 2(2.1)
18.5—25.0 27 (28.7)
25.1-30.0 22 (23.4)
30.1—40.0 35(37.2)
>40.0 8 (8.5)

Comorbidities
Mental health diagnosis 29 (30.9)
Hypothyroid 11 (11.7)
Endometriosis 8 (8.9)
Hypertension 6 (6.4)
Hyperlipidemia 6 (6.4)
Asthma 6 (6.4)
Type 2 diabetes 5(5.3)

Endometrial classification
Atrophy 22(23.4)
Secretory 4(4.3)
Proliferative 61 (64.9)
Complex hyperplasia without atypia 1(1.1)
Polyps/fibroids 9 (9.6)
Adenomyosis 7(7.4)

Duration of testosterone use
0—1 year 22 (23.4)
>1-—2 years 30(31.9)
>2—4 years 19 (20.2)
>4 years 23 (24.5)

Type of testosterone used
IM cypionate 74 (78.7)
SubQ cypionate 15 (16.0)
IM sustanon 1(1.1)
Transdermal 3(3.2

Grimstad et al. Uterine pathology in transmasculine persons on testosterone. Am ] Obstet Gynecol 2019. (continued)
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Of the 82 subjects with documented
endometrial thickness on pathology
report, 54 had recent testosterone values.
There was no correlation between
testosterone value and endometrial
thickness on pathology.

Comment

Although research on the effects of
exogenous testosterone in transmasculine
persons is early, our results are consistent
with an emerging pattern of evidence.
This pattern suggests the persistence of
endometrial activity in many trans-
masculine persons on testosterone with a
predominance of proliferative endome-
trium on histopathology.

A comprehensive literature review
was performed to understand our re-
sults in the context of already published
data. When we take into account our
data and the 4 studies that have already
been published on this subject matter, a
total of 269 patients have been studied,
with half (50.1%) of patients having
active endometrium on pathology.
These studies have also found that
transmasculine persons on testosterone
continue to have typical uterine and
endometrial pathology such as polyps,
leiomyomata,  and  adenomyosis.
Importantly, hyperplasia without atypia
was reported in 9 of the 269 subjects
and there was 1 reported case of
endometrial adenocarcinoma.'”* In
addition, we  determined  that
pre—testosterone-use rates of AUB in
our patient population (25.5%) were
similar to that of the general cis female
population (14—25%).’

The incidence of endometrial cancer
in the United States is 1 in 342 under age
49 years and 1 in 166 between the ages of
50 and 59. It is the fourth leading cause
of cancer in the United States among
cisgender women.'’ In our review of
currently available data, including the
original data presented in this article,
there was 1 reported case of endometrial
cancer in 269 subjects ranging in age
from 18 to 53 years.” There were 9 pa-
tients with simple hyperplasia, which
carries a 3% risk of progression to
complex hyperplasia.'’  Although we
cannot determine the risk of endome-
trial carcinoma in transmasculine
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TABLE 3

Results in study participants (continued)

Variable n (%)

Persistent bleeding on testosterone
Yes 12 (23.1)
No 40 (76.9)
Missing 42

Concomitant hormonal use
Combined oral contraceptives 7 (50.0)
Depo-medroxyprogesterone 4 (28.6)
Levonorgestrel 52 mg intrauterine device 3(21.4)
Missing 81

IM, intramuscular; SD, standard deviation; SubQ, subcutaneous.

Grimstad et al. Uterine pathology in transmasculine persons on testosterone. Am ] Obstet Gynecol 2019.

persons on testosterone relative to their
cisgender counterparts, it appears to be
on par with baseline population risk
despite the majority of patients reporting
amenorrhea.

Proliferative endometrium, found in
the majority of our subjects, occurs
during the follicular phase of the men-
strual cycle when the predominant
reproductive hormone is estrogen.'” The
predominance of proliferative endome-
trium in our data suggests that the
endometrial lining is being exposed to
estrogen, likely secondary to peripheral
conversion of testosterone to estrogen by
aromatase.”” Estrogen exposure unop-
posed by progesterone is a well-
established risk factor for endometrial
cancer.'' In addition to the risk pre-
sented by unopposed estrogen, trans-
masculine persons also have increased

is the inability to control for this), nul-
liparity, and alcohol wuse, further
increasing their lifetime endometrial
cancer risk.'*"” Exogenous androgens
may also be associated with an increased
risk for type 2 diabetes and insulin
resistance, further exacerbating the
endometrial cancer risk in transmascu-
line persons.'®

A case report of stage IIIC, grade 2
endometrial adenocarcinoma in a pre-
viously amenorrheic transgender male
was published in 2011, along with a re-
view of other reported gynecologic ma-
lignancies in transmasculine persons.'’
In this paper, the authors suggest
routine screening for cervical cancer
based on established guidelines, as well
as cervical and endometrial evaluation
prior to hysterectomy.'® The Endocrine
Society and the World Professional As-

rates of obesity (a limitation of our study  sociation for Transgender Health

TABLE 4
Comparison of persistent bleeding vs amenorrhea in transmasculine
persons on testosterone

Persistent bleeding Amenorrhea on

on testosterone testosterone
Variable (mean + SD) (mean =+ SD) Pvalue
Age 303+ 11.5 26.3+59 557
BMI 289+70 284 +6.2 .983
Duration on testosterone 53.8 + 61.1 40.1 +35.2 519
BMI, body mass index; SD, standard deviation.
Grimstad et al. Uterine pathology in transmasculine persons on testosterone. Am ] Obstet Gynecol 2019.

(WPATH) do not have specific guide-
lines for endometrial cancer surveillance
in transmasculine persons; however,
they do recommend consideration of
gynecologic malignancies in evaluation
of abdominopelvic complaints or
abnormal bleeding.'®"” Our subject with
complex hyperplasia without atypia
would support this evaluation, as that
individual had persistent bleeding on
testosterone.

In the setting of a negative workup,
there is no consensus on management of
persistent uterine bleeding while on
testosterone therapy.”’ Progestin-based
treatments and aromatase inhibitors are
most commonly used.”' Progestin-based
treatment acts directly on the proges-
terone receptors in the endometrium to
arrest glandular proliferation and to
decrease  glandular  cellularity Dby
inducing apoptosis.”>*’ In addition, the
etonorgestrel implant or levonorgestrel
intrauterine device provides excellent
contraception for transmasculine per-
sons, as spontaneous ovulation and
pregnancy can occur.”””> Aromatase
inhibitors block conversion of testos-
terone to estradiol, thereby decreasing
plasma estrogen levels. Although the
endometrium does not have aromatase,
aromatase inhibitors do target the pro-
posed mechanism of ongoing prolifera-
tive endometrium in transmasculine
persons.”’

A randomized, open-label trial
comparing testosterone undecanoate,
testosterone undecanoate plus letro-
zole, and testosterone undecanoate
plus dutasteride was published in 2011.
This study was underpowered, with
only 5 patients in each arm; however,
the investigators found a statistically
significant decrease (P < .008) in bone
density in the group receiving letro-
zole.”” Most data on long term letro-
zole use and bone health are in women
with breast cancer, with well docu-
mented detrimental bone effects with
letrozole use in this population.”®*’
The extent to which this evidence can
be applied to transmasculine persons
with persistent uterine bleeding is un-
known. However, the authors of this
article prefer to use progestin-based
therapy to treat persistent or
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abnormal bleeding in transmasculine
patients due to the concern for bone
health with use of aromatase inhibitors
as well as the predominance of prolif-
erative endometrium in this popula-
tion. Other benefits of progestin
include its use as a contraceptive, and
ability to reduce risk of endometrial
cancer.'

Strengths of this study include the
multisite nature, which allows for di-
versity in patient population and treat-
ment patterns. This is the first study of its
kind to look at large numbers within the
population of the United States, as cur-
rent data on the subject is from mostly
European and other international
groups.

However, this study has significant
limitations. Distinguishing the immedi-
ate and long-term effects of exogenous
testosterone are difficult to determine
with retrospective observational data
alone. Dose adjustments of testosterone
are frequent, and therefore documented
dosing and route of administration may
not be accurate. Compliance cannot be
assessed through review of chart data. In
addition, the retrospective nature of the
study and different practice patterns
contributed to a lot of incomplete data,
as some sites do not universally docu-
ment the same demographics (ie, 1 ma-
jor contributing site did not consistently
accurately document race, and therefore
it was not included in the study), and not
all providers use laboratory or imaging
evaluation prior to hysterectomy when
gender dysphoria is the sole indication.
There is also no current standard for
pre-testosterone assessment of the
endometrium, so we cannot guarantee
that pathology was not present prior to
initiation of testosterone. The popula-
tion is also heterogeneous, providing
difficulty in controlling for confounders.

Based on present data, individualized
assessments of a transmasculine person’s
etiology for AUB continue to be neces-
sary, as the risk for abnormal pathology
is still present. It is imperative that the
field of gynecology continue to evaluate
gynecologic concerns of the growing
transmasculine population. This will
allow us to establish guidelines and to
provide the best management for our

patients, in addition to providing them

affirming and inclusive medical
practices. |
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