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A serous borderline ovarian tumour in a transgender male
adolescent
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Allison O’Neill5

Here we present a transgender male adolescent with an androgen receptor-positive serous borderline ovarian tumour in the
setting of testosterone treatment for medical gender transition. To our knowledge, this is the second report of borderline tumour in
a transgender individual and the first in an adolescent, an age group in which borderline tumours are extremely rare. We discuss
the specific considerations of treating ovarian tumours in the transgender male population, the incompletely understood role of
androgens in the genesis of ovarian epithelial neoplasia, and an emphasis on assessing cancer risk in transgender patients based on
patient anatomy.
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BACKGROUND
Gender diversity is increasingly recognised and the number
of patients presenting for gender-affirming care has increased.
Transmasculine individuals, those who are designated female
at birth and have a masculine gender identity, may elect
treatment with exogenous testosterone to produce secon-
dary sex characteristics in line with their gender identity.1 The
effects of testosterone therapy on the ovaries is incom-
pletely understood with conflicting data in the literature.
Some studies report polycystic ovarian pathology following
testosterone treatment, with others reporting no treat-
ment sequelae.2 Independent of concerns surrounding testos-
terone treatment, many transmasculine individuals are elec-
ting to retain their uterus, fallopian tubes, and ovaries
and require screening for malignancies involving these
organs.
We present a trans-male adolescent with an androgen receptor

(AR)-positive serous borderline tumour (SBT) discovered shortly
after starting on testosterone therapy. Because of the small
number of cases of ovarian neoplasms in adolescents, with even
fewer in the transgender population, the potential role of sex
steroids in the genesis and pathogenesis of these tumours is
largely unknown. Gynaecologic and medical providers treating
trans youth must take into account each patient’s goals with
regard to hormone therapy and gender-affirming surgery while
simultaneously assessing health risks associated with patient
anatomy. This case report was prepared using the CARE
guidelines.3

CASE PRESENTATION
A 17-year-old transgender male with obesity, anxiety, and no prior
abdominal surgical history presented to the emergency room with
acute right lower quadrant pain and nausea. Medications included
fluoxetine, norethindrone acetate to achieve menstrual suppres-
sion, begun 7 months prior, and subcutaneous testosterone
cypionate, begun 12 weeks prior. Past medical and gynaecologic
history included normal development with menarche at age 13
years and regular menstrual cycles until initiation of testosterone
and norethindrone acetate. Exam demonstrated a palpable,
tender, mobile mass extending 4 cm above the umbilicus.
Laboratory evaluation was reassuring. Ultrasound demonstrated
a large right-sided mass with solid and cystic components and
absent vascular flow.
Due to concern for adnexal torsion, urgent surgery was

recommended. After counselling regarding the risk, benefits, and
fertility implications of ovarian cystectomy versus salpingo-oophor-
ectomy, the patient and his parents elected salpingo-oophorectomy.
He expressed plans for future gender-affirming surgery, including
gonad removal. Intra-operative examination under anaesthesia
showed Tanner V pubic hair, hirsutism, and clitoromegaly. A midline
vertical incision was made. The right adnexa was torted three times
in the presence of a large right ovarian mass with an intact ovarian
capsule. A right salpingo-oophorectomy was performed. Inspection
of the uterus, left tube and ovary, omentum, and palpation of the
upper abdomen, liver edge, diaphragm, and pelvic and para-aortic
lymph nodes showed no gross abnormalities. An omental biopsy
and pelvic washings were performed.
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Pathological examination showed a 15 × 14 × 9 cm tumour, with
tan-red fleshy excrescences lining the internal surface (Fig. 1a).
Histologically, there was a proliferation of cuboidal to columnar
epithelial cells showing eosinophilic cytoplasm and arranged in
papillary fronds (Fig. 1b, c). The tumour was confined to the ovary
without evidence of invasion or implantation. Immunostaining for
AR (AR441, DAKO, Carpinteria, CA) showed nuclear staining in
lesional cells (Fig. 1d). A diagnosis of serous papillary borderline
tumour (atypical proliferative serous tumour), International
Federation of Gynecology and Obstetrics stage IA, was rendered.
Postoperative treatment, monitoring, and further gender-

affirming hormone therapy were discussed by a multidisciplinary
team involving paediatric endocrinology, oncology, gynaecology,
pathology, and adult medical oncology. In the absence of
peritoneal implants or extra-ovarian disease, the tumour was
considered low risk. Given the potential for contralateral ovarian
disease after removal of an SBT, surveillance of the remaining
ovary was recommended. Testosterone was restarted 2 months
following the surgery after discussing risks and benefits with the
patient and his family. He continued on norethindrone acetate
daily to obtain adequate menstrual suppression. Surveillance
ultrasound of the remaining ovary obtained 6 months post-
operatively was normal.

DISCUSSION
We present an SBT in a trans-male adolescent receiving
testosterone for medical gender transition. The sole previous
report of SBT in a transmasculine individual occurred in a 38-year-
old receiving testosterone therapy.4 Other ovarian neoplasms
reported in this setting include one serous cystadenoma,4

two mature cystic teratomas,5 and one endometrioid
adenocarcinoma.6

Ovarian epithelial tumours are rare in adolescents and carry a
more favourable 10-year survival rate than the same diagnoses in
adults.7 SBTs are non-invasive ovarian epithelial tumours distinct
from frank carcinoma. In our paediatric hospital, borderline
tumours account for <1% of ovarian neoplasms among patients
aged <21 years.8,9 The overall survival for patients with stage 1
disease does not differ from the general population.

The role of testosterone treatment in tumour progression is
uncertain as a putative role for androgens and the AR in the
development or proliferation of ovarian tumours has not been
established. Androgen signalling has a role in granulosa cell
maturation and differentiation, although in vitro exposure of
ovarian cancer cell lines to androgens does not result in cell
proliferation.10 Patients with polycystic ovary syndrome (PCOS),
who are exposed to high levels of endogenous androgens, have
not shown an increased risk in ovarian cancer overall; however,
Olsen et. al. showed a modest increased risk of SBT in overweight
women with PCOS and high circulating androgens (odds ratio 2.6,
95% confidence interval 1.0–6.1).11 Clinical studies have failed to
show an association between elevated androgen levels and
ovarian cancer risk,12 and attempts to treat chemotherapy-
refractive ovarian tumours with androgen deprivation have
yielded moderate responses at best in small numbers of
patients.13 Prior studies investigating endogenous androgens
may not be applicable to exogenous testosterone treatment
given to achieve male range levels and, in the case of transgender
youth, for pubertal induction.
The presence of a sex hormone-sensitive cancer is a contra-

indication to testosterone therapy, but there are no formal
recommendations for the use of testosterone in patients with SBT.
Given the importance of gender-affirming therapy, which has
been shown to reduce suicide risk and improve overall well-
being,14 our multi-disciplinary team carefully weighed the risks
and benefits of restarting testosterone therapy and, in the context
of a completely resected tumour and ambiguous risks associated
with endogenous steroids, ultimately recommended restart.
Appropriate tumour surveillance was also unclear as there is no
data to guide management in this area. The team recommended
at least 5 years of periodic transvaginal ultrasounds of the
contralateral ovary unless oophorectomy was completed sooner.
While transvaginal ultrasounds were deemed of higher sensitivity,
transabdominal were prioritised given patient preference.
Attempts to estimate the prevalence of reproductive cancers in

the transgender population have been unsuccessful. Current
guidelines suggest routine screening based on retained internal
organs in line with cisgender screening recommendations.15

Keeping in mind that significant barriers to care exist for
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Fig. 1 Pathologic features. Grossly, innumerable papillary projections lined the internal surface of the cyst (a). Microscopic papillary frond-
like architecture and basophilic mucoid secretions (b; haematoxylin and eosin; original magnification, ×20) were composed of proliferating
cuboidal to columnar epithelial cells with eosinophilic cytoplasm and absent nuclear atypia (c; haematoxylin and eosin; original magnification,
×600). Nuclear expression of androgen receptor was seen via immunohistochemistry (d; haematoxylin and eosin; original
magnification, ×600).

A serous borderline ovarian tumour in a transgender male adolescent
K Millington et al.

568

1
2
3
4
5
6
7
8
9
0
()
;,:



transgendered persons, all providers must be cognizant of and
consider the health risks posed by each patient’s anatomy, for
example, that transmasculine patients may retain their ovaries,
and should screen patients appropriately.
This manuscript details the first reported borderline ovarian

tumour in a transmasculine adolescent receiving testosterone. The
role that testosterone treatment played in the development,
growth, and recurrence risk of his tumour is largely unknown.
Further study regarding the prevalence and management of
ovarian tumours in transmasculine individuals is needed. We
propose the creation of a tumour registry for reproductive tract
tumours in the transgender population to gather longitudinal data
and increase our understanding of the role that gender-affirming
hormones play in the origin and progression of these tumours.

ACKNOWLEDGEMENTS
The authors would like to thank the patient and his family.

AUTHOR CONTRIBUTIONS
K.M., K.H., and A.F. drafted the initial manuscript. S.O.V. prepared the figure. S.R., A.M.,
S.O.V., J.V., A.F., and A.O.N. provided critical review and editing. All authors reviewed
and approved the final manuscript.

ADDITIONAL INFORMATION
Ethics approval and consent to participate The need for ethics approval and
consent was deemed unnecessary. The subject provided informed consent to
participate.

Consent to publish Written consent for publication was obtained from the subject.

Data availability Clinical data from this case was abstracted from the electronic
medical record in a de-identified manner.

Competing interests The authors declare no competing interests.

Funding information This work was supported by National Institutes of Health
grants T32 DK007699.

Note This work is published under the standard license to publish agreement. After
12 months the work will become freely available and the license terms will switch to
a Creative Commons Attribution 4.0 International (CC BY 4.0).

Publisher’s note Springer Nature remains neutral with regard to jurisdictional claims
in published maps and institutional affiliations.

REFERENCES
1. Hembree, W. C., Cohen-Kettenis, P. T., Gooren, L. J., Hannema, S. E., Meyer, W. J.,

Murad, M. H. et al. Endocrine treatment of gender-dysphoric/gender-incongruent
persons: an Endocrine Society Clinical Practice Guideline. J. Clin. Endocrinol. Metab
102, 3869–3903 (2017).

2. Loverro, G., Resta, L., Dellino, M., Edoardo, D. N., Cascarano, M. A., Loverro, M. et al.
Uterine and ovarian changes during testosterone administration in
young female-to-male transsexuals. Taiwan J. Obstet. Gynecol. 55, 686–691
(2016).

3. Riley, D. S., Barber, M. S., Kienle, G. S., Aronson, J. K., von Schoen-Angerer, T.,
Tugwell, P. et al. CARE guidelines for case reports: explanation and elaboration
document. J. Clin. Epidemiol. 89, 218–235 (2017).

4. Hage, J. J., Dekker, J. J. M. L., Karim, R. B., Verheijen, R. H. M. & Bloemena, E.
Ovarian cancer in female-to-male transsexuals: report of two cases. Gynecol.
Oncol. 76, 413–415 (2000).

5. Khalifa, M. A., Toyama, A., Klein, M. E. & Santiago, V. Histologic features of hys-
terectomy specimens from female-male transgender individuals. Int. J. Gynecol.
Pathol. 38, 520–527 (2019).

6. Dizon, D. S., Tejada-Berges, T., Koelliker, S., Steinhoff, M. & Granai, C. O. Ovarian
cancer associated with testosterone supplementation in a female-to-male
transsexual patient. Gynecol. Obstet. Invest. 62, 226–228 (2006).

7. Lockley, M., Stoneham, S. J. & Olson, T. A. Ovarian cancer in adolescents and
young adults. Pediatr. Blood Cancer 66, 1–10 (2019).

8. Childress, K. J., Patil, N. M., Muscal, J. A., Dietrich, J. E. & Venkatramani, R.
Borderline ovarian tumor in the pediatric and adolescent population: a
case series and literature review. J. Pediatr. Adolesc. Gynecol. 31, 48–54
(2018).

9. Vadva, Z., Laufer, M. R., Weldon, C. B., Frazier, A. L. & Vargas, S. O. Diagnostic
impact of peritoneal fluid cytology in the setting of pediatric uterine adnexal
biopsy or resection. Pediatr. Dev. Pathol. 19, 401–408 (2016).

10. Rao, B. R. & Slotman, B. J. Endocrine factors in common epithelial ovarian cancer.
Endocr. Rev. 12, 14–26 (1991).

11. Olsen, C. M., Green, A. C., Nagle, C. M., Jordan, S. J., Whiteman, D. C., Bain, C. J.
et al. Epithelial ovarian cancer: testing the “androgens hypothesis”. Endocr. Relat.
Cancer 15, 1061–1068 (2008).

12. Ose, J., Fortner, R. T., Rinaldi, S., Schock, H., Overvad, K., Tjonneland, A. et al.
Endogenous androgens and risk of epithelial invasive ovarian cancer by tumor
characteristics in the European Prospective Investigation into Cancer and Nutri-
tion. Int. J. Cancer 136, 399–410 (2015).

13. van der Vange, N., Greggi, S., Burger, C. W., Kenemans, P. & Vermorken, J. B.
Experience with hormonal therapy in advanced epithelial ovarian cancer. Acta
Oncol. 34, 813–820 (1995).

14. de Vries, A. L. C., McGuire, J. K., Steensma, T. D., Wagenaar, E. C. F., Doreleijers, T. A.
H. & Cohen-Kettenis, P. T. Young adult psychological outcome after
puberty suppression and gender reassignment. Pediatrics 134, 696–704
(2014).

15. Hembree, W. C., Cohen-Kettenis, P., Delemarre-van De Waal, H. A., Gooren, L. J.,
Meyer, W. J., Spack, N. P. et al. Endocrine treatment of transsexual persons: an
Endocrine Society Clinical Practice Guideline. J. Clin. Endocrinol. Metab. 94,
3132–3154 (2009).

A serous borderline ovarian tumour in a transgender male adolescent
K Millington et al.

569


	A serous borderline ovarian tumour in a transgender male adolescent
	Background
	Case presentation
	Discussion
	Acknowledgements
	Author contributions
	ADDITIONAL INFORMATION
	References




