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Mature cystic teratomas (dermoid cysts) of the ovary are very rarely associated with androgen « A 77-year-old woman with signs of virilisation gy hg O v e /
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production. The source of androgens in these cysts may be tumours such as Sertoli—Leydig cell tumour « A testosterone-secreting tumour was suspected e m.‘.‘ 3N E Ry LA e — N : /
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or Leydig cell hyperplasia. In this study, we present a case of virilisation in a postmenopausal female * Total blood count showed mild erythrocytosis and slightly increased Haematocrit (Htc) and 3 S s \'."'t, O &\ % °.,° o 5 ' s
patient, where Leydig cell hyperplasia in a mature cystic teratoma was found to be responsible for the Haemoglobin (HB) (Rbc= 5.25 (10%2/L), Hct= 48.2%, HB= 159 g/I (120-150)), with all other values AR oWV o By s ey Tt DS T NN | g~ »
production of testoste.ror-n?. In additior?, ext-ensi\{e areas of lipomatous differentiatign were identified. within normal limits. | .“g" i z "’:" e o ',\.:i ~o".:.' ey . X ':‘ ‘ el . =
These areas showed significant alterations in adipocytic morphology, and differential diagnoses such as « CT of abdomen and pelvis with contrast reported a 5 cm, minimally-complex, right ovarian cyst AHEE VR St '.;‘;\ ~3 o o ‘.q; £ e A o “ ol ‘
spindle cell lipoma (SCL) and atypical lipomatous tumour (ALT) were excluded after additional workup. (Figure 1). Both adrenals had normal morphology. N _i"'- °:.'.':' g e .,‘“3 Al e T A R 2 S
Adipose tissue is not only an energy reservoir, but (is recently identified as) a complex endocrine organ . Patient’s serum markers were HCG=<1.2IU/L (<5), Testosterone=37.0 nmol/L (0.1-1.4), Alpha- "."°",.=.. ) bl 3 ‘." ", :‘; A LAY " a \ P it
with additional metabolic roles in whole body homeostasis. Exuberant proliferation of lipomatous tissue fetoprotein 6.7kU/L (0.0-10.0) and CA125= 5.8ku/L (0.0-35.0). e W PR aiag, ¥ i . ' o GO b . pii 1.
in this teratoma raises the possi!oility of a synergistic role of Leydig cells and adipocytes in the « Laparoscopic bilateral salpingo-oophorectomy for a suspected androgen secreting ovarian tumour a.. “-";. ,E‘V. '..:o...".. i ‘..".\“" ' Wit ~b‘ \ B ¢ " \
development of hyperandrogenism. was performed. A right ovarian cyst 5 cm in diameter with smooth surface was excised. RS bl LA U - :

* Histology showed an ovarian tumour with scattered cysts lined by bland columnar epithelium in Figure 3. Expression of AR (3a) and CDK4 (3b) in Leydig cells, spindle stromal cells and
|ntrod uction fibrous tissue. In addition, there were infiltrative foci of differentiated adipocytic proliferation adipocytes

traversed by variably wide fibrous septa containing bland spindle cells and numerous scattered mast
Androgen-secreting ovarian tumours are rare, accounting for less than 0.5% of all ovarian neoplasms . cells (Figure 2a, 2b). Occasional enlarged cells were identified (Figure 2¢). No ropey collagen, no m
They are mo_re frequent in postmenopausal wom.er\f an_d 5h°U|d be suspected in the case Of rap|d_onset floret tumour cells and no haemorrhage or other necrosis was seen. Mitoses were inconspicuous. +  The causes of hyperandrogenism in postmenopausal women can be generally categorized as non-
of androgenic symptoms . We present a case of virilisation in a postmenopausal female patient with a The most prominent feature was widespread nests of hyperplastic Leydig/hilar cells (Figure 2d). No tumorous (functional) or tumorous. Neoplastic hyperandrogenism includes androgen secretin
mature cystic teratoma, where Leydig cell hyperplasia was found to be the source of testosterone. In significant hyperchromasia, and only occasional pleomorphic cells were identified in the lipomatous ~drenal and ovarian tumours. the I.atterprou in?l)udin Sef:rgtoli—Le die cell tumorsg Levdi Ce”g
addition, extensive lipomatous areas with altered morphology were identified. These features were component, however, the possibility of an ALT could not be entirely excluded. The Leydig cells were tumors (hilar and non-hilar t ’ ) steroidgcell Ft)umors angd nandro»I;Iagstomas » CYAIE
reported as fiboblastic and adipocytic differentiation within a teratoma after additional analysis thought to be responsible for the androgen secretion. . Levdic cell hvberolasia is a ra»;Z c::\use of hvberandro enisriyafter Menobause a.md can be the source
permitted exclusion of differential diagnoses such as SCL and ALT. The possibility that there is a « Immunohistochemistry: Desmin, $100, SMA, GFAP, p16 and CD34 were negative. Ki67 proliferation of»;n(giro enyepverF\)if the ovaries look norm\gl)on i gin The distinctionpbetween Levdie cell
synergistic role between Leydig cells and adipocytes to promote androgenic effects is hypothesised. index was low (<1%). Nuclear staining for CDK4 was observed in Leydig cells as well as in adipocytes hyperplaiia and Leydig cell tumour is based on the fizfland the pattern of growth o]zlthge cell nests:

and spmdle cells W'th'_n the .flbrous. cords (Flgurg 3a). And.rogen receptors (AR) were expressed in hyperplasia usually being nodular, but widely separated. A nodule of more than 1 cm is generally
Leydig cells, surrounding adipose tissue and residual ovarian stroma. There was also patchy

. ity f _ considered a Leydig cell tumour .
11382293 immunoreactivity for progesterone receptors (PR), but oestrogen receptor (ER) was negative  Hormonal and radiological investigation is essential to establish the diagnosis and differentiate

SOMATOM Definition AS+ OMNIZSO * Inview of the unusual morphology and CDK4 positivity in the adipose tissue (Figure 3), fluorescence between ovarian and adrenal sources. Oophorectomy is recommended as a diagnostic test, and
LOC: 343 in situ hybridization (FISH) analysis for MDM?2 gene amplification was performed (Vysis MDM2/CEP definitive treatment
3ol 12 FISH Probe, Abbot Diagnostic). The results showed no evidence of amplification and the features + In line with the referred symptoms in literature, hyperandrogenism-related symptoms and

FFS
were regarded as benign adipocytic differentiation within an androgen secreting teratoma. manifestations were the main clinical features in our patient. The patient’s rapid onset of progressive
TR, TR i virilisation raised the suspicion of an androgen-secreting tumour. High levels of testosterone and an
SRR i) ovarian cyst on imaging suggested an ovarian source. In this case, the pre-operative diagnosis of
mature cystic teratoma was proposed, but the source of androgens could not be identified.
Histopathological examination revealed the source to be Leydig cell hyperplasia in the dermoid cyst.
* An unusual additional finding was exuberant proliferation of adipose tissue with altered morphology
,which prompted a detailed immunohistochemical and molecular evaluation. After exclusion of SCL
and ALT, we considered other (than mere co-incidence) alternatives for this exuberant proliferation
of adipose tissue around the Leydig cell nests .
* Adipose tissue is a complex and highly active metabolic and endocrine organ . Hyperandrogenism is
St b (A i NFr b G the most consistent feature observed in PCOS patients, and recently aberrant neuroendocrine
a b : A w by BT signaling and adipose tissue function have been proposed as playing a role in the development of
e PCOS. Women with PCOS, and preclinical PCOS animal models, exhibit altered adipocyte
morphology, aberrant secretion of circulating adipokines, impaired adipocyte lipolysis, altered
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| : S WA e steroidogenic mechanisms, dysregulated adipokine secretion, dysfunctional glucose metabolism, and
3 : ' altered gene expression profiles, highlighting the differences between PCOS and normal adipose
: : ' YORTeT 3 | e L5 tissue . There have been reported cases of androgen-secreting teratomas where only adipocytes and
§ 3 OO - » | R metaplastic bone were found . The possibility that adipose tissue may be at least partially
8 G ‘ ' R I e R AL responsible for androgen effects needs further studies.
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: , A The presence of abundant lipomatous proliferation within an androgen secreting teratoma of the type
Page: 1 of 1 i * "o d ‘ Ers BN : described in this report is rare and may be partly responsible for the hyperandrogenism. It is important,
. : ~ : however, to exclude the differential diagnoses of spindle cell lipoma and/or atypical lipomatous tumours
Figure 2. Multiloculated cyst with abundant adipose and fibrous tissue component (2a); Spindle by appropriate analysis in lesions with these features.
Figure 1. CT scan showing minimally complex right ovarian cyst. cell component (2b); Occasional pleomophic stromal cells (2c); Nests of Leydig cells (2d)(H&E
stain).
CO nta Ct: Refe re n ces Nardo et al., 2005 L.G. Nardo, D.W. Ray, I. Laing, C. Williams, R.J. Mcvey, M.W. Seif Ovarian Leydig cell tumor in a peri-menopausal woman with severe hyperandrogenism and
virilization Gynecological Endocrinology, 21 (4) (2005), 10.1080/09513590500369005 Google Scholar
Diogenis M atsoulis Cox et al., 2020 M.J. Cox, M.C. Edwards, V. Rodriguez Paris, A. Aflatounian, W.L. Ledger, R.B. Gilchrist, V. Padmanabhan, D.J. Handelsman, K.A. Walters Androgen Action in Adipose Tissue and the Brain are Key Mediators in the Development of * Palhaetal., 2016 A. Palha, L. Cortez, A.P. Tavares, A. Agapito Leydig cell tumour and mature ovarian teratoma: rare androgen-secreting ovarian tumours in postmenopausal
g p PCOS Traits in a Mouse Model Endocrinology, 161 (7) (2020), 10.1210/endocr/bgaa061 Google Scholar women BMJ Case Reports (2016), 10.1136/bcr-2016-215985 Google Scholar
Norfolk and Norwich Unive rsity Hospita |’ * Hofland et al., 2013 M. Hofland, S. Cosyns, P. De Sutter, C. Bourgain, B. Velkeniers Leydig cell hyperplasia and Leydig cell tumour in postmenopausal women: report of two cases Gynecological Endocrinology, 29 (3) (2013), * Sanchez-Garrido and Tena-Sempere, 2020 M.A. Sanchez-Garrido, M. Tena-Sempere Metabolic dysfunction in polycystic ovary syndrome: Pathogenic role of androgen excess and
10.3109/09513590.2012.705375 Google Scholar potential therapeutic strategies Molecular Metabolism, 35 (2020), 10.1016/j.molmet.2020.01.001 Google Scholar
The Cotman Ce ntre, Ce”U Ia r PathOIOgy, * Juniarto et al., 2013 Juniarto AZ, Setiawati BA, Ediati A, van der Zwan YG, Looijenga LH, de Jong FH, Dessens A, Drop SL, & Faradz SM. (2013). Virilization due to androgen hypersecretion in a patient with ovarian leydig cell tumor: diagnostic and * Subbaiah et al., 2017 M. Subbaiah, G. Dorairajan, D. Gochhait, G. Vijayalakshmi Virilization in a postmenopausal female due to androgen secreting ovarian dermoid cyst. Journal of
Histo atholo Department psychosocial implications. Acta Med Indones. 2013 Apr; 45(2):130-5. Google Scholar Mid-Life Health, 8 (2) (2017), 10.4103/jmh.JMH_98 16 Google Scholar
P gy P Kershaw and Flier, 2004 E.E. Kershaw, J.S. Flier Adipose Tissue as an Endocrine Organ The Journal of Clinical Endocrinology & Metabolism, 89 (6) (2004), 10.1210/jc.2004-0395 Google Scholar * Swain et al., 2013 J. Swain, S. Sharma, V. Prakash, N.K. Agrawal, S.K. Singh Steroid cell tumor: a rare cause of hirsutism in a femaleEndocrinology, Diabetes & Metabolism Case
Email: diogenis_ batsoulis@ nnuh.nhs.uk * Le Donneetal., 2018 Le Donne M, Lentini M, Sturlese E, Ardizzone A, & Benvenga S. (2018). Metachronous ovarian mature teratomas with concomitant polycystic ovarian syndrome. | JMDAT2018;1(2): E 16 8. Google Scholar Reports, 2013 (2013), 10.1530/EDM-13-0030 Google Scholar

Markopoulos et al., 2015 M.C. Markopoulos, E. Kassi, K.I. Alexandraki, G. Mastorakos, G. Kaltsas MANAGEMENT OF ENDOCRINE DISEASE: Hyperandrogenism after menopause European Journal of Endocrinology, 172 (2) (2015), 10.1530/EJE-14- ¢ Thway et al.,, 2015 K. Thway, J. Wang, J. Swansbury, T. Min, C. Fisher Fluorescence In Situ Hybridization for MDM2 Amplification as a Routine Ancillary Diagnostic Tool for
0468 Google Scholar Suspected Well-Differentiated and Dedifferentiated Liposarcomas: Experience at a Tertiary Center Sarcoma, 2015 (2015), 10.1155/2015/812089 Google Scholar



