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Abstract: We report a case of dysgerminoma in a 22-year-old woman diagnosed with chromosomal abnormality, balanced
translocation 46X,t(X:1)(q22;q21). She had received hormone replacement therapy for 7 years for primary amenorrhea. She visited
a primary care physician because of lower abdominal distension, and a large tumor in the pelvis was discovered. She was admitted to
our hospital for further examination of the pelvic tumor. She underwent laparotomy and was diagnosed with stage IIIA1 dysgermi-
noma (pT3apNOpMO) of the left ovary. Young female patients without the Y chromosome who are treated for primary amenorrhea
may also develop malignant germ cell tumors; therefore, gynecologists should provide hormone replacement therapy and periodic
pelvic evaluation.
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Introduction
Gonadoblastoma is a rare ovarian tumor derived from the sex cord cells. In particular, it is associated with malignant
germ cell tumors and accounts for <5% of all malignant ovarian tumors.' In most cases, gonadoblastoma is related to
dysplasia of the Y chromosome.” However, rare cases of gonadoblastoma in young women without the Y chromosome
have been reported.>2°

We report a case of dysgerminoma in a young woman with balanced translocation of the X chromosome without
Y chromosome mosaicism, and discuss the causes of this disease and a literature review.

Case Report

A 22-year-old nulliparous woman was admitted to our hospital. At the age of 15 years, she was referred to our hospital
because of primary amenorrhea. She was not of short stature, with height 1.59 m and weight 49.5 kg, and body mass
index 19.6 kg/m”. She had no abnormal findings in the limbs and neck. Her external genitalia were normal female type.
Her vulva was of normal maturity, but no pubic or axillary hair was noted. Transabdominal ultrasound revealed an about
3 cm mass that appeared to be her uterus. Hormone assay were as follows: free triiodothyronine 5.14 (2.37-3.91) pg/ml,
free thyroxine 1.79 (0.95-1.57) ng/dL, thyroid-stimulating hormone 0.011 (0.48-5.08) plU/ml, luteinizing hormone
36.54 mIU/ml, follicle-stimulating hormone 89.34 mIU/ml, prolactin 6.64 ng/ml, estradiol <5.0 pg/ml, and progesterone
0.23 ng/ml. Her karyotyping was balanced translocation, 46X,t(X:1)(q22;q21) (Figure 1). She was diagnosed with
primary amenorrhea caused by balanced translocation, 46X,t(X:1)(q22;q21), and she received estrogen and progestin
replacement therapy for 7 years. During that period, she had regular menstrual cycles. When she was 22 years old, she
visited a primary care physician because of lower abdominal distension. A pelvic tumor of ~12 cm was detected and she
was referred to our department for further examination of the tumor. Her complete blood count and biochemical
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Figure | Chromosome banding of the patient showed balanced translocation 46X,t(X:1)(q22;q21) without the Y chromosome.

examination were as follows: white blood cell count 2600 (3300-8600)/uL (Segments 42%, lymphocytes 39.2%,
eosinophils 2.4%, monocytes 9.8%, basophils 0.4%); hemoglobin 11.5 (11.6-14.8) g/dl; D-dimer 7.0 pg/ml; lactate
dehydrogenase 2070 (124-222) U/L; soluble interleukin-2 receptor 1, 122 (121-613) U/ml; carbohydrate antigen 125
68.1 (<35.0) U/ml; carbohydrate antigen 19-9 9.6 (<37.0) U/ml; carcinoembryonic antigen 0.3 (<5.0) ng/ml; estradiol
35.9 pg/ml; prostaglandin 0.07 ng/ml; testosterone 21.5 ng/dl; a-fetoprotein 2.0 ng/ml; and human chorionic gonado-
tropin (hCG)-f 113 mIU/ml.

A large tumor was detected in the pelvis by magnetic resonance imaging. The tumor had a high signal on T2-
weighted imaging (Figure 2), low signal on Tl-weighted imaging, and decreased diffusing capacity on diffusion-
weighted imaging. Para-aortic lymph node swelling was suspected by computed tomography. Because of the elevated
lactate dehydrogenase and hCG-f, imaging findings, and the patient’s age, we suspected a malignant germ cell tumor,
especially dysgerminoma, and performed left salpingo-oophorectomy and partial omentectomy. A small uterus and 18-
cm solid tumor of the left ovary were detected during the operation (Figure 3). The right fallopian tube was normal, but
the right ovary was not detected. The histopathological diagnosis of the left ovarian tumor was dysgerminoma (Figure 4),
International Federation of Gynecology and Obstetrics (FIGO) stage IIIA1, pT3aNOMO (positive ascites cytology and
metastasis of the greater omentum). The removed ovarian tumor specimen was strongly positive when stained for c-kit
(Figure 5). The patient was treated postoperatively with four courses of chemotherapy with bleomycin (20 mg/m?),
etoposide (100 mg/m?) and cisplatin (20 mg/m?) for FIGO stage IITA1 dysgerminoma. Post-chemotherapy imaging
showed lymph node shrinkage and a decrease in hCG-f3 to 1.6 mIU/ml.

Discussion
Gonadoblastoma is a rare ovarian tumor derived from the sex cord cells. It occurs in young women with a mean age of 18
years,”! and some cases have been detected during pregnancy.?? In particular, it is associated with malignant germ cell

tumors, and accounts for <less than 5% of all malignant ovarian tumors.'
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Figure 3 A small uterus and 18-cm solid tumor in the left ovary were detected intraoperatively. The right fallopian tube was normal, but the right ovary was not detected.

Dysgerminoma is the most common malignant germ cell tumor of the ovaries.”*> 2’ Dysgerminoma occurs in
adolescents and young women and is bilateral in 10-15% of cases.””° Fertility-sparing surgery is considered to have
no effect on prognosis, and unilateral salpingo-oophorectomy and early postoperative chemotherapy are recommended.?®
Clinical trials in patients with malignant germ cell tumors have shown that BEP (Bleomycin, Etoposide, and Cisplatin) is
the standard regimen for chemotherapy, with response rates as high as 100% in early-stage cases and 75% in advanced
cases.”’

In most cases, gonadoblastoma is related to Y chromosome dysplasia.”>® The risk of developing gonadal malignancy
in patients with 46,XY is reported to be 15-45%, whereas the risk is 15-40% in patients with 45,X/46,XY and other
chromosomal variants.’’ ** Most of the patients with 45X/46XY mosaicism who have streak gonads need early
prophylactic gonadectomy to avoid developing a malignant tumor, including dysgerminoma.

However, rare cases of dysgerminoma in phenotypically normal females have been reported, and to the best our
knowledge, only 18 cases have been reported.* ' As examples of cases of dysgerminoma without the Y chromosome
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Figure 4 Histopathological diagnosis was dysgerminoma in the left ovary. Large round cells proliferated like a solid nest with lymphocytic infiltration in the stroma. The cell
borders were clear and round with enlarged nuclei, clear cytoplasm, and coarse chromatin staining.

Figure 5 The ovarian tumor was stained strongly with c-kit.

except for phenotypically normal female, dysgerminoma in Turner syndrome patients without the Y chromosome has
also been reported.®® The majority of chromosome karyotypes in Turner syndrome are 45X, X chromosome
monosomy.’” The factors related to the phenotype of Turner syndrome patients are short stature homeobox-containing
gene on Xp22®® and Xp-, Yp- homologous lymphogenic genes.>* Most previous cases of dysgerminoma and Turner
syndrome have had Y chromosome mosaicism. It has been reported that 12% of Turner syndrome patients with
Y chromosome mosaicism develop gonadoblastoma or malignant germ cell tumor, which is an indication for prophy-
lactic gonadectomy.*® Cools et al have reported that 1% of Turner syndrome patients without Y chromosome mosaicism
also develop gonadoblastoma or malignant germ cell tumor.”

Kit gene mutations may be involved in the mechanism by which dysgerminoma develops in patients without the
Y chromosome.?>%3* C-kit is a tyrosine kinase receptor, which is significant growth factor receptor for normal germ cell
migration and development, and is expressed in dysgerminoma.?>***' Cheng et al reported that kit amplification
occurred in 27% of dysgerminomas, and that kit mutations occurred in more than one-third of dysgerminomas, especially
in advanced cases.*®

Our case had balanced translocation of X chromosome 46X,t(X:1)(q22;q21), which means translocation of 22 in
chromosome X and q21 in chromosome 1. The fact that our patient’s chromosomal type was balanced translocation and
place of translocation was the long arm might be related to her normal phenotype. The resected ovarian tumor specimen
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was strongly positive when stained for c-kit (Figure 5), suggesting that c-kit mutation was involved in the development of
dysgerminoma in this case without the Y chromosome.

Only a few studies about the relationship between c-kit mutation and dysgerminomas have been reported.?¢-%-!-¢:41
It is important to accumulate case reports to further elucidate the mechanism of dysgerminoma.

In conclusion, patients diagnosed with primary amenorrhea may develop an ovarian tumor depending on their
chromosomal karyotype or somatic gene mutation; therefore, gynecologists should provide hormone replacement therapy

and periodic pelvic evaluation.

Ethics Approval and Informed Consent

The case report involving a human participant was reviewed and approved by the Ethics committee of Nagasaki
University Hospital, Nagasaki, Japan. After the patient has completed treatment at our hospital, she was followed at
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consent for the case details and images to be published was witnessed, and the contents were recorded in the patient’s
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included in pathological tests and imaging tests are omitted, so that individuals cannot be identified by test results or
treatment details.
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