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Introduction: Correlation of Turner syndrome (TS) with germ cell malignancy is acknowledge in TS patient with Y chromosome
material but not otherwise. This case report wishes to highlight yolk sac tumor occurrence in patients with TS 46XX karyotype
mosaicism.

Case Report: A 23-year-old nulligravid woman was admitted with abdominal mass and vaginal bleeding. She had primary
amenorrhea and had already been diagnosed with TS. Her karyotype was 46XX with 5% X mosaicism. Ultrasonography revealed a
solid mass measuring 14.05 x 10.99 cm based on the International Ovarian Tumor Analysis (IOTA) simple rule, M1 and M2. During
surgery, a solid mass originates from her left ovary measuring 20 x 15 x 15 cm with adhesion to omentum, ileum, and caecum was
found. Pathology examination reveals it’s an endodermal sinus tumors (EST).

Discussion: TS with Y cells are closely linked with germ cell malignancy but not otherwise. It’s still unclear what causes the
malignancy in such cases.

Conclusion: The present report illustrates a rare case of EST occurred in a TS patient with 46XX mosaicism.
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Introduction

Turner syndrome (TS) is a complex developmental disorder which possess a 45X cell line with or without mosaicism.'
It’s extremely rare that this condition accompanied by female reproduction tract malignancy. Only female with the
presence of Y chromosome material in TS possess risk of developing gonadoblastoma which is a precursor to germ cell
malignancies.' Few cases of gonadoblastoma occurs in woman with normal 46XX karyotype with no dysgenesis are
reported.®>® In this paper we wish to report the occurrence of a yolk sac tumor in a woman with 46XX karyotype
mosaicism Turner syndrome.

Case Report

A 23 year old female was referred to our policlinic due to vaginal bleeding because of suspected uterine fibroid and
Turner syndrome. Before she came to our facility, she was diagnosed with primary amenorrhea due to TS in 2016 in her
previous medical facility and given hormone therapy for 6 years with Cyclo-Progynova. Patient then decided to stop
taking the hormone therapy in early 2022. Three months before admission, she noticed an enlargement of her abdomen
the size of a tennis ball, accompanied by vaginal bleeding. At presentation, patient appeared with developed breasts and
pubic hair. Abdominal examination revealed a solid mass measuring 15 x 15 x 10 cm. Her external genitalia were within
normal limits (Figure 1).

Ultrasonography revealed a solid mass measuring 14.05 x 10.99 cm above the uterus, with a colour doppler score of +1
(Figure 2). Free fluid was also identified between the liver and kidneys (Morisson pouch). Ultrasonography revealed a solid
mass measuring 14.05 x 10.99 cm based on the International Ovarian Tumor Analysis (IOTA) simple rule M1 and M2, and
a malignant ovarian tumor with TS was suspected. Hormonal level examination had already been performed in 2016, which
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Figure 2 Patient’s abdominal ultrasonography. (A) Suspected solid ovarian mass with colour Doppler +1; (B) Free fluid present on Morrison pouch.

confirmed TS. The markers were Anti-Mullerian hormone (AMH) at 0.02 ng/mL, follicle stimulating hormone (FSH) at 116,8
mlU/mL, luteinizing hormone (LH) at 59.9 mIU/mL, and estradiol (E2) at 5.0 pg/mL. These results confirmed that the patient
had primary ovarian insufficiency, which is consistent with TS.

We confirmed that her karyotype was 46XX, with 5% X mosaicism, which had been identified by fluorescence in situ
hybridization (FISH) analysis in 2016. FISH analysis included 300 cells using X and Y probes, with 15 cells containing
only one X chromosome and 285 cells containing two X chromosomes. There was no Y chromosome found by FISH
analysis (Figure 3).

It was intended that the patient would then have a joint exploratory laparotomy with Gynecology Oncology
department. Alpha-feto protein (AFP), BHCG and lactic dehydrogenase (LDH) examination were planned for her next
visit before the operation. However, before her next visit, she was admitted to the emergency department because of
severe abdominal pain and increased bowel sound. We performed abdominal roentgen and found high intestinal
obstruction. Emergency laparotomy was performed in the Digestive surgery and Gynecology Oncology department.
Suboptimal debulking was performed (total abdominal hysterectomy; bilateral salpingo-oophorectomy; peritoneal sam-
pling; omental sampling) after the identification of a solid mass measuring 20 x 15 x 15 cm on her left ovary, with
adhesion to the omentum, ileum, and caeccum (Figure 4). After total abdominal hysterectomy and bilateral salpingo-
oophorectomy was performed, a residual mass measuring 5 x 3 x 2 cm was found on her ileum. Removal was not an

available option because the patient’s family refused to accept the possibility of a colostomy. After further evaluation of
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Figure 3 Patient’s chromosomal analysis. (A) Patient’s chromosome was 46XX; (B) FISH analysis reveals X mosaicism with no Y chromosome (X probe: red; Y probe:
green).
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Figure 4 Intraoperative pictures. (A) Left ovarian mass; (B) Mass with uterus and right adnexa; (C) lleum dilatation due to mass compression; (D) Mass after it was takien
out, with estimated size of 20 x 15 x 15 cm, showing the uterus, right adnexa, peritoneal sampling, and omental sampling.

her bowel, it was returned to normal and the operation was concluded. Her post-operational diagnosis became suspected
ovarian carcinoma stage IIIC, Turner syndrome, and obstructive ileus due to an ovarian mass.

Pathology results revealed that the mass was an ovarian yolk sac tumor metastasized to the left and right of the
peritoneum and omentum. The uterus and right adnexa were free from cancer cells. The patient was then treated with
a three-weekly BEP (Bleomycin, Etoposide, and Cisplatin) regimen. Currently, the patient has finished 4 cycles of this
regimen and has been evaluated in the department of oncology and gynecology policlinic. There’s no residual mass
present on ultrasound examination and no abnormalities on tumor markers (AFP, bHCG and LDH). The patient was
placed on hormone replacement therapy after evaluation.

Discussion

Yolk sac tumors or endodermal sinus tumors (EST) are derived from the primitive yolk sac.”'® Most ESTs tend to be
unilateral and rapidly growing cancers. ESTs are also the third most frequent malignant germ cell tumors of the ovary.'”
Epithelial cell ovarian cancers make up the majority of cases, around 90%, and encompass several histologic types, each
characterized by distinct molecular alterations, clinical characteristics, and responses to treatment. Conversely, non-
epithelial ovarian cancers, constituting the remaining 10%, primarily include germ cell tumors, sex cord-stromal tumors,
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and exceptionally rare types like small cell carcinomas. Among these, germ cell tumors are predominant in women under
30 years old, with a majority diagnosed at early stages (60-70%).'" This patient’s mass developed relatively quickly in
three months, which is consistent with the rapid growth of germ cell malignancy and usually present with acute pelvic
pain related to capsular distention, hemorrhage, or necrosis.'”

TS carries a risk of ovarian malignancy if Y chromosome material is present.'®'? Although gonadoblastomas are
benign tumors, they can be precursors to germ cell malignancies, such as dysgerminomas (most commonly), teratomas,
embryonal carcinomas, or endodermal sinus tumors.'®> Around 5% of ovarian tumors that occur during pregnancies are
malignant. Presently, surgical intervention is recommended for ovarian masses exceeding 6 cm in diameter or when
symptoms are present.'* The Y chromosome is strongly linked with germ cell malignancy due to the presence of the
gonadoblastoma-Y (GBY) region. It is postulated to serve a normal function in the testis, but could exert oncogenic
effects in dysgenetic gonads.'”

The unusual thing in this case is that there’s no Y chromosome present, which means the patient should not have any
risk of developing germ cell malignancy. Even though the Y chromosome is an important factor in terms of malignancy
risk, Scully et al reported that gonadoblastomas also occur in 45X/46XX mosaicism and 45X0.'® Even after publication,
Scully et al reported two cases with the normal 46XX karyotype.'® Chandrapattan et al also reviewed 12 similar cases of
germ cell malignancy, in which all of the women had the 46XX karyotype.® *!” The main difference between those cases
and our case is that our patient had TS with mosaic 46XX, with only 5% of 45X0O. Canto et al’s study found a risk of
33% for the development of gonadoblastoma in a TS patient with prophylactic gonadectomy, which is very high.'® Due
to an elevated risk of developing cancer, experts advise that prophylactic gonadectomy be performed as early as possible
if Y chromosome material is present.'” In a study by Mittal et al involving 18 cases of TS with Y chromosome material,
tumors were identified in 6 patients (33.3%); 4 (22.2%) with dysgerminoma and 2 (11.1%) with gonadoblastoma.?® This
translates into slightly more than 50% of women with TS with Y chromosome material having a malignancy.

In contrast, a review of 114 TS cases revealed that the occurrence of gonadoblastoma among Y-positive patients
seemed to be low (7-10%), and thus the risk may have been overestimated in previous studies.?’ We suspected that our
patient had already developed gonadoblastoma, which slowly progressed to germ cell malignancy, which in this case
turned out to be EST.

The classic phenotype of a person with TS is short stature (with nearly all patients being <5 feet tall) and delayed
puberty.! However, in mosaic cases (46X, i(Xq); 46XX; 47XXX; 46X, del(Xp)) normal puberty and spontaneous
menarche may occur in 70% of patients.”? Due to the patient’s 46XX karyotype mosaicism, she had normal secondary
sexual development. Mosaicism with 46XX occurs in 15-25% of TS cases.'? This type of mosaicism ismostly associated
with a milder phenotype, including less risk of severe congenital heart disease and lymphatic abnormalities.'® Yolk sac
malignancies are relatively inert in hormonal profile, and rarely associated with androgen and estrogen secretion.'®*

Following surgery the patient received a three-weekly BEP (Bleomycin, Etoposide, and Cisplatin) regimen. This
regimen is highly recommended for EST. A cumulative high-dose BEP regimen results in excellent overall survival and
does not seem to impair ovarian function.** A study comparing a BEP regimen and a non-BEP regimen in yolk sac
malignancy showed that the latter was independently and significantly associated with poor overall survival.*®

In terms of preserving fertility, conservative surgery could be performed in children or adolescents with early-stage germ
cell tumors.”® The National Comprehensive Cancer Network (NCCN), in its latest guidelines, stated that fertility-sparing
surgery should be performed if the patient desired children; if not, complete surgical staging should be performed.?” Chan et al,
in their review of the Surveillance, Epidemiology, and End Results (SEER) database from 1988-2001, stated that there is no
significant difference between complete surgical staging and fertility-sparing surgery in EST.*® Considering the risks and
benefits of fertility-sparing surgery is mandatory to accommodate patient decision making. We summarize similar cases of
patients having the 46XX karyotype and germ cell tumours and their therapy of choice in Table 1.

In this case we could not perform fertility-sparing surgical staging because the mass was at an advanced stage and
fertility was not desired by the patient. This case proved that we cannot diminish the possibility of precancerous ovarian

lesions in women with Turner syndrome even when no Y chromosome material is present.
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Table | Literature Review of 46XX Karyotype Patients with Germ Cell Malignancy

Author Year | Age | Karyotyping | Location | Staging* | Management Pathology Adjuvant

Erhan et al® 1992 | 26 46XX Right 1A TAH + BSO Dysgerminoma BEP

Obata et al® 1995 | 10 46XX Bilateral 1B Bilateral Left dysgerminoma, right BEP
oophorectomy yolk sac tumour

Zhao et al* 2000 | 27 46XX Right 1C2 Complete Mixed germ cell tumor BEP
surgical staging

Erdemoglu 2007 | 19 46XX Unilateral | 1A Oophorectomy Endodermal sinus tumor -

etal® and gonodoblastoma

Gorosito et al® | 2010 | 17 46XX Left 1A LSO followed by | Dysgerminoma BEP
TAH + RSO

Raafey et al’ 2020 | 10 46XX Left 1A Conservative Gonadoblastoma with BEP 2 cycles then
surgical staging dysgerminoma loss of follow up

Chandrapattan | 2022 | 9 46,XX Right 1A Conservative Gonadoblastoma with BEP

etal'” surgical staging Dysgerminoma

Maidarti et al®® | 2023 | 16 Not tested Right 2A RSO Dysgerminoma BEP

Notes: *Staging based on case report description and staged with 2021 FIGO staging classification for cancer of the ovary, fallopian tube, and peritoneum.

Conclusion

Germ cell premalignancy and malignancy in TS patient with no Y chromosome material is very rare but should not be
ruled out. Exclusion of a Y cell line, the presence of which increases the risk of gonadoblastomas and subsequent gonadal
germ cell tumors, is necessary. Further analysis should be carried out to identify which genetic aberration in TS patients

without the Y cell line contributes to germ cell malignancy.

Abbreviations

AMH, Anti-Mullerian hormone; AFP, Alpha-feto protein; BEP, Bleomycin, Etoposide, and Cisplatin; EST, Endodermal
sinus tumors; E2, Estradiol; FISH, Fluorescence in situ hybridization; FSH, Follicle-stimulating hormone; LDH, Lactic
Dehydrogenase; LH, Luteinizing hormone; IOTA, International Ovarian Tumor Analysis; TS, Turner syndrome.

Take-Home Messages
1. Ovarian malignancy in all TS patients should be ruled out at first before suspecting other causes of abdominal
enlargement.
2. Screening for gonadoblastoma should be performed in all TS cases since it is an inherited risk for germ cell
malignancy. Prophylactic gonadectomy should be performed if the patient bears a high risk.
3. Prophylactic gonadectomy could be performed as early as possible in all female individuals with Y chromosome
material identified on standard karyotyping.

Registration of Research Studies
Registration of research is not applicable in our case.

Ethical Approval

This study is exempt from ethical approval, as determined by the institutional and departmental review board.

Consent for Publication
Written informed consent was obtained from the patient for publication of this case report and any accompanying images.
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