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Sex cord tumor with annular tubules in patients
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Introduction It has been described among the literature the close relationship that
exists between dysgenetic gonads with positive Y chromosome and the risk of
developing gonadoblastoma. However, it is still uncertain the relationship with stromal
tumors and there is not much information about this topic. In this paper is presented
the case of a patient with Turner syndrome mosaicism 45X(8)/46,XY(92) and sex cord
tumor with annular tubule pattern.
Materials and methods A search was conducted in Embase, Ovid, Ebsco and PubMed
databases with the terms “(Turner syndrome) and sex cord stromal tumor”. However,
only in PubMed we were able to ﬁnd an article that meets the search criteria and it is
considered the ﬁrst case report in the literature that refers to the relationship between
Turner syndrome and sex cord stromal tumor.
Conclusions There is little evidence that exists for cases like this, so the management
of these patients is still uncertain and controversial, especially by the different
perspectives in-between specialties. Speciﬁcally, with this patient it is still uncertain
the relationship between the risk and the beneﬁt of the management with growth
hormone after the ﬁnding of neoplasm.
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Introducción En la literatura se ha descrito la estrecha relación que existe entre
gónadas disgenéticas con presencia del cromosoma Y y el riesgo de desarrollar
gonadoblastoma. Sin embargo, se sabe poco y es incierta la relación que existe con
tumores estromales de cordones sexuales. En este trabajo se presenta el caso de una
paciente de 14 años años con síndrome de Turner, 45X (8)/46XY(92) con tumor de
cordones sexuales con patrón anular.
Materiales y métodos Se realizó una búsqueda en las bases de datos de Embase,
Ovid, Ebsco y PubMed con los términos «(Turner Syndrome) AND Sex cord stromal
tumor». Sin embargo, solo en PubMed se encontró un artículo que cumpliera con los
criterios de búsqueda, y este se considera el primer reporte de caso en la literatura que
hace referencia a la relación entre el síndrome de Turner y tumor estromal de cordones
sexuales.
Conclusiones Es poca la evidencia que existe para casos como este, por lo cual el
manejo de estos pacientes es aún incierto y controvertido, en especial por las
diferentes perspectivas de las especialidades tratantes. Especíﬁcamente con esta
paciente tenemos la diﬁcultad de deﬁnir el riesgo-beneﬁcio del manejo con hormona
de crecimiento como parte de su tratamiento luego de tener el resultado neoplásico.

Introduction
The incidence of Turner syndrome is approximately 2500
women born alive, making it one of the most frequent
chromosomal abnormalities in the world.1 Of the total cases,
about 6–9% have a mosaic karyotype, with Y chromosome or
abnormal fragments.2 The presence of these dysgenetic
gonads increases the risk of gonadal tumors, especially of
gonadoblastoma.2–4 Among other less common tumors there
are embryonal carcinoma, choriocarcinoma or endodermal
sinus tumor.5
Stromal tumors are less frequent in these cases. There is
only one case that has been reported in the literature with a
sex cord tumor with annular tubules in a patient with
mosaicism 45X/46XX.5 We present the case of a 14 year
old girl with Turner syndrome, 45X(8)/46,XY(92) and sex
cord tumor with annular pattern.

Case report
A 14-year-old initially seen because of short stature. No
signiﬁcant prenatal history or relevant childhood medical
records. Paraclinical studies reported ovarian failure, for
which genetic evaluation was recommended.
G-banding karyotype reported 45X(8)/46XY(92). Comparative genomic hybridization (CGH) study conﬁrmed the
presence of chromosome Y. The analysis revealed number
loss of copies for all probes of chromosome X 155.2.71 MB
and detected gain of copies for all probes of Y chromosome.
Consistent ﬁnding with the previous cytogenetic study that
showed sex chromosome mosaicism. CGH reveals 9% of 46XY
mosaic and 93% of 45X. Additionally a gain of copies was
detected on chromosome 12 in the bands 12q21.31, gain in
yp11.32q11.223 and loss in xp22.33q28.
She was assessed by a transdisciplinary group who suggested bilateral gonadectomy by laparoscopy, given the high

risk of gonadoblastoma. Intra-abdominal gonads were identiﬁed with some white indurated lesions suggestive of
malignancy. A wide resection with large margins was performed (►Fig. 1A and B). Pathology result identiﬁed a left
gonad with uterine tube segment and the presence sex cord
tumor with annular tubular morphology and abundant
calciﬁcations conﬁrmed by immunohistochemistry. It shows
positivity in tumor cells for calretinin, CD99, CK AE1-AE3,
Melan A, inhibin and negativity for PLAP was identiﬁed.
As for the microscopic ﬁndings, it is known that there are
several similarities between the gonadoblastoma and sex cord
stromal tumor, so it required an extensive histological study
for its characterization and classiﬁcation. When performing
histological sections, the linchpin for the classiﬁcation of the
tumor was found. There can be observed many simple ringshaped tubules and peripheral cores around a central hyalinized body, which is considered an annular pattern (►Fig. 2).
In addition, many foci of calciﬁcation were found in the cuts
(►Fig. 3), which are characteristic and compatible with the
gonadoblastoma, as well as the discovery of germ cells in the
extracted tissue with a testicular pattern and clusters of Sertoli
cells. Even an ovarian follicle was found in the sample, conﬁrming the presence of ovarian gonadal dysgenesis (►Fig. 4).
Therefore, the realization of special stains with immunohistochemical markers was considered necessary, which
served to exclude the diagnosis of gonadoblastoma. At ﬁrst,
the negativity of placental alkaline phosphatase (►Fig. 5) and
conﬁrmed by the positivity in calretinin, Melan A, CK AE1/AE3
and CD99 markers corresponding to sex cord tumor (►Fig. 6).

Discussion
In the literature, it has been extensively described the close
relationship that exists between dysgenetic gonads with
presence of the Y chromosome and the risk of developing
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Fig. 1 Macroscopic ﬁndings after surgical resection. (A) Right gonad
weight 3 g and measured 2.8  2.5  2 cm, additionally it has a
tubular segment with 1.5  0.8 cm. When cut, homogeneous
parenchyma was found. (B) Left gonad, weighed 4.3 g and measured
3.3  3  2.8 cm plus the tubular segment 3.6  0.8 cm. When
cut, there was whitish homogeneous parenchyma.

malignancies, especially gonadoblastoma. However, there is
little evidence and it is uncertain the relationship with sex
cord stromal tumors, which implies a challenge in the
management of these patients.
It is known that there is a high risk of gonadal tumor in
patients with Turner syndrome for which the evidence recommend surgical removal of both gonads and it should be consider
making histological sections and special immunohistochemical
staining’s as extension study for tumor characterization.
In this case, the ﬁnding of sex cord tumor has implications
for the management and prognosis of the patient, since despite
it is considered a benign tumor, there have also been reported
cases of malignant transformation in 20% of the cases.6 This not
only reafﬁrms the need for surgery but at the same time it
limits medical management, for example for the use of growth
hormone in patients with short stature, characteristic phenotype of Turner syndrome. It has been described that growth
hormone and its axis inﬂuence various stages of cancer
development, this related to angiogenesis and cell proliferation since this is a powerful mitotic agent.7
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Fig. 3 Calciﬁcation foci stain with H–E.
Fig. 5 Immunohistochemical markers: placental alkaline.

Fig. 4 Histologic sections. (A) Sertoli cell cumuli. (B) Ovarian follicle.
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Fig. 6 Immunohistochemical markers. (A) Calretinin: positive. (B) Melan A: positive. (C) CK AE1/AE3: positive. (D) CD99: positive.
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