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Yolk sac tumors (YSTs) of the endometrium and the broad ligament are very rare, with only
29 cases and one case of each other reported before in the English literature. Due to lack
of standard guidelines, the treatment strategies of these diseases are controversial. Here,
we share two cases of YSTs originating from the endometrium and the broad ligament
respectively and review related literature. A 35-year-old woman was diagnosed with
endometrial YST in our center and underwent surgery followed by chemotherapy with
BEP (bleomycin, cisplatin and etoposide) regimen for six courses. After follow-up for 21
months, there is still no evidence of relapse. Another 36-year-old woman was admitted to
our department with YST of the broad ligament. She was treated with surgery followed by
chemotherapy with BEP regimen and was lost to follow-up after completing therapy. The
case of endometrial YST we shared was similar to cases reported before, while the case
with YST of the broad ligament we shared was the second case reported worldwide. Both
of these two cases were treated with surgery combined with chemotherapy with
BEP regimen.

Keywords: extragonadal, yolk sac tumor, endometrium, broad ligament, bleomycin, etoposide and platinum
INTRODUCTION

Yolk sac tumor (YST), also known as endodermal sinus tumor, is a malignant germ cell tumor
usually accompanied by elevated serum alpha-fetoprotein (AFP). Most YSTs occurred in the gonads
and the midline of the body of young women, young children, and infants (1). Approximately 10%
YSTs arise in extra-gonadal sites for female patients, including sacrococcygeal region,
retroperitoneum, mediastinum, pineal gland, stomach, liver, omentum, pelvis, and genital system
(2). YSTs originating from the endometrium and the broad ligament are very rare and difficult to
distinguish those from endometrial cancer and other pelvic mass preoperatively. Up to now, there
have been only 16 case reports and two case series of primary endometrial YST reported before in
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English literature (1, 3–19). In addition, there was only one case
of primary YST of the broad ligament reported in 1970 (20).
Here, we share two cases of primary YSTs, including endometrial
YST and YST of the broad ligament respectively and review
related articles.

This study was approved by the ethics committee of The
Affiliated Cancer Hospital of Nanjing Medical University.
Informed consent was obtained from patients for the
publication of any potentially identifying information and
images included in this article.
CASE PRESENTATIONS

Case 1
A 35-year-old woman was admitted to a local hospital for sudden
abnormal uterine bleeding and chronic extended menstrual
period in March 2019. Diagnostic curettage was performed at
the local hospital, the result of which was endometrial carcinoma
not excluding clear cell carcinoma. After consultation with the
pathological department of our center, endometrial carcinoma
was considered for this patient. Then she was hospitalized in the
gynecologic oncology department of our center. Pelvic
examination revealed enlarged uterus equal to pregnancy for 2
months without other obvious abnormalities. Computed
tomography (CT) scan indicated that the image was similar to
that of endometrial cancer with the myometrium invasion,
accompanied by a 3-cm mass of uneven density in the right
adnexa (Figure 1). The serum AFP was 9,152 ng/ml, while other
serum tumor markers including carbohydrate antigen (CA)72-4,
CA12-5, CA19-9, CA15-3, neuron specific enolase (NSE),
carcinoembryonic antigen (CEA), and b-human chorionic
gonadotropin (b-HCG) were 14.39, 29.39, 13.48, and 9.86 U/ml,
16.48 and 0.540 ng/ml and 0.477 mIU/ml, respectively. Based on
results of these examinations, the patient was diagnosed with
endometrial cancer and scheduled for surgery immediately.

On April 2, 2019, exploratory laparotomy was performed
including total hysterectomy, bilateral adnexectomy, omental
resection, pelvic lymphadenectomy and paraaortic lymphadenectomy.
Frontiers in Oncology | www.frontiersin.org 2
Intraoperatively, the enlarged uterus remained at the size of 2
months after conception contaminant with an approximately
3-cm mass in the right adnexa. Postoperative pathology of gross
appearance showed grayish-white mass at the endometrium and a
teratoma in the right adnexa, which were about 6 cm× 5 cm× 1 cm
and 3 × 2 cm × 2 cm in size, respectively. Microscopically, yolk sac
tumor of the endometrium with both less than half of the full
muscularis layer invasion and intravascular invasion was revealed.
No metastasis was found at any other sites, including bilateral
adnexa, omentum, cervix, and lymph nodes. Mature teratoma was
confirmed for the mass at the right adnexa without any other
abnormalities. Immunohistochemical staining of endometrial YST
yielded the following positive results: SALL4+, AFP+, AE1/AE3+,
CD117+, Ki-67 positivity rate of approximately 80% and patchy
positivity for VIM. Immunohistochemistry yielded negative results
for cytokeratin (CK)7,OCT (octamer-binding transcription factor)
3/4, CD30, CD34, estrogen receptor, and progesterone receptor.
In addition, endodermal sinusoidal (Schiller–Duval body) and
hyaloid drop were also observed microscopically (Figure 2).
According to the FIGO (International Federation of Gynecology
andObstetrics) staging classification published in 2018, the patient
belongs to stage IA (21).

Two weeks after operation, serum AFP was 231.7 ng/ml. From
April 2019 to August 2019, four courses of chemotherapy with BEP
(bleomycin, cisplatin and etoposide) regimen were administered for
this patient. During the period of chemotherapy, the serum AFP
decreased obviously, and all serum tumor markers had fallen to
normal after completing chemotherapy for two cycles. Adverse
events of chemotherapy were not serious which included nausea,
vomiting, and other chemotherapy related reactions. Follow-up
after surgery and chemotherapy including pelvic examination,
serum tumor markers, CT scanning, and pelvic ultrasound was
also conducted regularly, and the patient was still alive and free of
disease for 21 months after surgery.

Case 2
A 36-year-old woman was hospitalized at a local hospital for
pelvic mass found by physical examination in November 2017.
Exploratory laparotomy was performed at that hospital
A B

FIGURE 1 | Computed tomography (CT) scan of patient with endometrial YST preoperatively. (A) Enlarged uterus equal to pregnancy for 2 months accompanied by
occupancy in the uterus cavity; (B) A 3-cm mass of uneven density in the right adnexa.
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immediately. Intraoperatively, a free mass at approximately 6 cm ×
5 cm × 5 cm in size was observed at the bottom of the right pelvis
and adjacent to the uterosacral ligament without any other
abnormalities. Due to the examination of frozen sections
showing germ cell tumor and consultation with relatives of this
patient, pelvic mass resection, biopsy of bilateral ovaries and
partial omentum resection were performed. Postoperative
pathology reported yolk sac tumor of the pelvic mass, normal
biopsy from ovaries and normal tissue of omentum. From
December 2017 to June 2018, six courses of chemotherapy
with BEP regimen were administrated for her. After five cycles
of chemotherapy, serum tumor markers of the patient were all
normal, but her alanine aminotransferase (ALT) was elevated
nearly to 600 IU/L. She was treated with hepatoprotective
therapy for 20 days before completing the sixth cycle
Frontiers in Oncology | www.frontiersin.org 3
chemotherapy. Unfortunately, the serum AFP increased again
after sixth cycle of chemotherapy.

Due to increase of serum AFP, the patient was admitted to
our center in July 2018. Positron emission tomography–
computed tomography (PET/CT) demonstrated a round-like
mass at the right pelvis accompanied by increased [18F]-
fluorodeoxyglucose (FDG) metabolism. CT scan also indicated
a 2-cm mass at the right pelvis (Figure 3). Considering relapse of
the disease, the patient was hospitalized at our department for a
second surgery. During the operation, a dumbbell-shaped, hard,
and smooth mass at approximately 3 × 2 × 1.5 cm in size was
found at the posterior lobe of right broad ligament and near the
uterus. No abnormalities were observed at any other sites of the
pelvic and abdominal cavity. After mass resection and right
adnexectomy, frozen section was examined and demonstrated
A B

D

E F

C

FIGURE 2 | Light microscopic appearance and immunohistochemical staining of endometrial YST. (A) Yolk sac structure (H and E, 10 × 40); (B) CD117+; (C) Germ
cell tumor (GCT) cytology (H and E, 10 × 40); (D) Hyaloid drop (H and E, 10 × 40); (E) SALL4+; (F) Schiller–Duval body positive (H and E, 10 × 40).
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yolk sac tumor of broad ligament and normal right adnexa. In
consideration of normal adnexa and consultation with her
relatives, no other resection was conducted.

Postoperatively, pathology report confirmed yolk sac tumor of
broad ligament again and normal adnexa. Immunohistochemical
staining yielded the following positive results: SALL4 +++, AFP ++,
GPC-3 ++, AE1/AE3 +, Ki-67 positivity rate of approximately 70%,
patchy positivity for CD117 and VIM+/−. Immunohistochemistry
yieldednegative results forCK7,CD30,PAX-8, andPLAP (Figure4).
Considering diagnosis with yolk sac tumor, four courses of
chemotherapy with BEP regimen were administrated for this
patient from August 2018 to November 2018. After completing
three cycles of chemotherapy, the serum AFP was 15.39 ng/ml.
During the period of chemotherapy, adverse events were not serious
which included decreased white blood cells and neutrophils. CT and
magnetic resonance image (MRI) scan showed thickening of the area
of the right adnexa not excluding relapse. She was discharged after
four courses of chemotherapy and the follow-up failed later.
LITERATURE REVIEW AND DISCUSSIONS

Herein, we share a case series of primary YSTs originating from
the endometrium and the broad ligament. In order to summarize
all reported cases and compare with our cases, we search the
related literature using the following combination of MeSH-
terms and keywords: “extragonadal”, “yolk sac tumor”, “YST”,
“primary”, “endodermal sinus tumor”, “endometrium”,
“endometrial”, “broad ligament” in Pubmed, Scopus, and
Cochrane Library. Furthermore, references of selected articles
were also retrieved to obtain all potentially relevant literature.
After review of the English literature, there were only 29 cases of
primary endometrial YST including 16 case reports and two case
series published before. In addition, extragonadal YST of the
broad ligament was reported only once before, which originated
from the left broad ligament, so the case we shared was the first
case of YST from the right broad ligament in the world (20). All
reported cases were summarized in Table S1.

Previous literature reported that YSTs usually occurred in the
young population. Among 29 cases of primary endometrial YST,
Frontiers in Oncology | www.frontiersin.org 4
the median age was 59 years (range 24–87 years) which seemed
to be in contradiction with the theory of early occurrence of YSTs
before. There were 11 cases of endometrial YST from M.D.
Anderson Cancer Center, an institution that primarily serves an
adult patient population, which possibly contributes to an older
median age (15). The median age of these 11 cases and the other
18 reported cases were 64 years (range 55–87 years) and 40 years
(range 24–68 years). The patient we shared was 35 years old,
which was similar to reported cases except the series from M.D.
Anderson Cancer Center. Similarly, the age of primary YST
arising from the broad ligament reported before and our case was
18 years and 36 years, respectively (20).

The diagnosis of primary YSTs of the endometrium and the
broad ligament was still a challenge. On one hand, the literature
reported before indicated that symptoms of primary endometrial
YST included abnormal vaginal bleeding [82.8% (24/29)],
abdominal pain [13.8% (4/29)], abdominal distension [3.4%
(1/29)], and abnormal vaginal discharge [3.4% (1/29)]. The
patient we reported was admitted to our center due to abnormal
vaginal bleeding which was the most common symptom of
primary endometrial YST. On the other hand, patients with
primary YST usually had an increased level of serum AFP.
Among 17 patients with available serum AFP, 88.2% (15/17) of
them had an increased value, but only 11.8% (2/17) of them had a
normal value. The cases we showed also had an elevated serum
AFP, which was a significant symbol for diagnosis of primary
YSTs and discrimination from other diseases such as endometrial
cancer and undetermined pelvic mass.

Due to lack of standard guidelines, the treatment strategies of
primary YSTs from the endometrium and the broad ligament are
controversial. According to reported cases of primary
endometrial YST, surgery combined with chemotherapy was
the main strategy for reported cases of primary endometrial
YST. Among 26 patients with available surgical information, all
of them underwent surgery, and 16 of them were administrated
with chemotherapy, yielded a percentage of 100% (26/26) and
94.1% (16/17), except for nine without available information of
chemotherapy. For those with detailed surgical information, the
proportion of total abdominal hysterectomy, modified
hysterectomy, and modified radical hysterectomy was 88.2%
A B

FIGURE 3 | Computed tomography (CT) scan of patient with YST originating from the broad ligament. (A) A 2-cm mass at the right pelvis; (B) Slightly enlarged
lymph nodes.
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FIGURE 4 | Light microscopic appearance and immunohistochemical staining of YST originating from the broad ligament. (A) Yolk sac tumor (H and E, 10 × 40);
(B) AE1/AE3+; (C) AFP++; (D) GPC-3(++); (E) Yolk sac tumor (H and E, 10 × 40); (F) Ki-67 positivity rate of approximately 70%; (G) PLAP negative; (H) SALL4 +++.
Frontiers in Oncology | www.frontiersin.org June 2021 | Volume 11 | Article 6724345
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(15/17), 5.9% (1/17), and 5.9% (1/17), respectively. There were
only three cases that suffered ovarian metastasis, all of whom
were diagnosed with stage FIGO IV disease (4, 5, 12). This may
indicate that patients with young age and early stage endometrial
YST can preserve their ovaries if they have fertility requirements.
The percentages of bilateral salpingo-oophorectomy, single
salpingo-oophorectomy, bilateral ovary biopsies plus fallopian
tube resection and preservation of bilateral adnexa were 76.5%
(13/17), 5.9% (1/17), 5.9% (1/17), 5.9% (1/17), and 5.9% (1/17).
In terms of lymphadenectomy, 58.8% (10/17) of cases underwent
pelvic lymph node dissection, and 29.4% (5/17) of them also
underwent paraaortic lymphadenectomy. The postoperative FIGO
stage ranged from IA to IVB including 35.7% (10/28) for stage I,
17.9% (5/28) for stage II, 21.4%(6/28) for stage III, and25.0% (7/28)
for stage IV. Pathological results also demonstrated that Schiller–
Duval (SD) bodieswere observed for 62.5% (15/24) of patients with
available information, but 16.7% (4/24) of them are rare.
Interestingly, the median ages of patients with positive SD bodies,
rare SDbodies, andnoSDbodieswere 44 years (range 24–68 years),
59.5 years (range 42–68 years), and 64 years (range 59–87 years)
separately. This demonstrated that SD bodies may decrease as
patients being older.

Among 16 patients with available information of
chemotherapy, the percentages of BEP regimen, VAC regimen,
and other regimens were 56.3% (9/16), 12.5% (2/16), and 31.3%
(5/16) individually. In terms of chemotherapy regimen, BEP
regimen was the most common regimen. The two cases we
shared were also treated with the BEP regimen, but their
prognosis was markedly different. The case with endometrial
YST was free of disease for 21 months, while the disease from the
broad ligament relapsed soon after primary therapy, which
indicates that BEP regimen may be not an excellent choice for
patients with YST of the broad ligament. Furthermore,
radiotherapy was also conducted for 19.2% (5/26) of those who
underwent surgery, including 15.4% (4/26) with chemotherapy
and 3.8% (1/26) without chemotherapy.

Without fertility desire, the case of primary endometrial YST we
sharedwas treatedwith surgery, including total hysterectomy, bilateral
adnexectomy, omental resection, pelvic lymphadenectomy, and
paraaortic lymphadenectomy, followed by chemotherapy with BEP
regimen, which was the most common strategy for endometrial YST
reported before. After follow-up for 21months, no evidence of disease
progression was indicated till now. The outcome of treatment and
follow-updiffered fromeachotheramongall casespublishedbefore.As
forYST from the broad ligament, the case published before underwent
laparotomy, had widespread metastases in the pelvic, and refused to
accept chemotherapy and radiotherapy later (20). The case of YST
fromthebroad ligamentwe sharedrelapsedsoonafterprimary surgery
combined with chemotherapy and underwent secondary surgery/
chemotherapy treatment strategy. Therefore, both of the two cases of
YST originating from the broad ligament had a poor prognosis. The
reason why YST from the broad ligament had worse prognosis than
endometrial YST may be derived from the mechanisms of its
occurrence. According to reported cases, four hypotheses for YST
originating from the endometrium are as follows: 1) metastasis from
other sites; 2) residual tissues from incomplete abortion; 3) abnormal
Frontiers in Oncology | www.frontiersin.org 6
differentiation of somatic cells; 4) abnormal migration of primordial
germ cells (1, 9). However, the mechanisms of YST from the broad
ligament need to be explored. As for female patientswith extragonadal
YSTs, there was still lack of standard guidelines. According to NCCN
guidelines for ovarian YSTs, the most common regimen is BEP
regimen, while some patients with recurrent disease can also be
treated with high-dose chemotherapy and stem cell transplantation
as a salvage therapy (22). Considering both the ovarian YST and the
broad ligament YST occurring outside the uterus and metastasizing
easily, the treatment strategies suited for ovarian disease may be also
suited for thebroad ligamentYSTandneed tobeexplored in the future.
CONCLUSIONS

YSTs originating from the endometrium and the broad ligament
are very rare, especially YST from the broad ligament. There are
several symptoms of endometrial YST, the most common of
which is abnormal vaginal bleeding, usually accompanied by
elevated serum AFP. The case of YST from the broad ligament
we shared was the second case in the English literature. Due to
lack of standard guidelines, the treatment strategies are
controversial and needed to be explored.
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