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Abstract

Yolk sac tumor (YST) is a rare malignant germ cell tumor with no appropriate treatment strat-
egy to date. However, patients are treated on a case-to-case basis as per various case reports
that have been published. Here, we present a case of 27-year-old female patient who pre-
sented to us with chief complaints of severe abdominal pain associated with leucorrhea. She
previously had a similar pain episode, which was then evaluated by a multidisciplinary team.
She was diagnosed with YST. After that, she underwent 6 cycles of chemotherapy, but there
was no improvement. Then the medical oncologist referred her to performed radiotherapy.
Then, the radiation oncologist decided to give her curative radiotherapy of 3D-CRT. After
completing her sessions, she felt better and clinically improving. After that, she was dis-
charged and scheduled a follow-up visit for first evaluation. At her follow-up visit, she was
feeling well, and we decided to have an abdominal MRI.

© 2021 The Author(s).
Published by S. Karger AG, Basel

Introduction

Germ cell tumors are growths that form from reproductive cells. They can be benign or
malignant. Most cancerous germ cell tumors arise as cancers of the testicles or the ovaries.
Germ cell tumors could occur in other body areas than the testicles and ovaries (extragonadal
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germ cell tumors), such as the abdomen, brain, and thorax, though it is infrequent and still not
clear why.

Ayolk sac tumor (YST) is a malignant germ cell tumor. It typically occurs in the gonads and
rarely occurs as an extragonadal germ cell tumor. It predominantly occurs in girls and women
of childbearing age. That is why fertility preservation is particularly essential. Before the recent
advancements in treatment strategies, the yolk cell tumor prognosis was very poor [1].

In advance of the advent of combination chemotherapy, the prognosis of YST patients
was poor, with an average 80-90% mortality rate within 2 years of diagnosis [1]. By the late
1970s, the YST’s prognosis had improved due to novel chemotherapeutic regimens. In the
1990s, combination of substances bleomycin, etoposide, and cisplatin (BEP) was established
to be highly active against malignant germ cell tumors and became the standard treatment
for this type of tumor [2]. However, the prognosis for YST remains disappointing. Recent
studies have demonstrated FIGO stage and tumor-reductive surgery strongly affect this
disease’s prognosis [3]. Other prognosis factors remain unclear.

After the advent of the latest chemotherapeutic and radiotherapeutic regimes combined
with surgical interventions, the prognosis is better. However, it remains unsatisfactory [4].
While most of the prognostic factors are still unclear, researchers reported that the FIGO
stage and tumor-reductive surgery strongly affect the prognosis of disease [2]. Serum
a-fetoprotein (AFP) level is one of the yolk cell tumor hallmarks and facilitates its diagnosis.
[tis useful for monitoring its clinical course and response to treatment [3]. This study presents
a case of recurrent YST in the retroperitoneum. Informed consent was already provided and
written by the patient and her family.

Case Report

A 27-year-old woman, referred by a medical oncologist, came to the radiotherapy clinic
with the chief complaint of abdominal distension with severe abdominal pain along with
massive leucorrhea (fluor albus). According to her medical record, in mid-2017, she had an
episode of rightlower quadrant abdominal pain. She went to the public health center and was
given drugs, but there are no changes. Three months later, her condition was getting worse,
and the public health center referred her to a gynecologist.

Gynecologist was assembling a tumor meeting board consisting of gynecology oncologist,
radiation oncologist, digestive surgeon, and medical oncologist, and the tumor board was
concluded that she was diagnosed with suspected YST, afterward they decided to give
treatment to her starting with joining surgery between gynecologist and digestive surgeon
followed by chemotherapy and radiotherapy.

Her first AFP examination level was high (14,425 ng/mL). Her abdominal ultrasonog-
raphy was done, and gynecologist found that her leucorrhea was caused by endocervicitis
with no sign of endocervical cancer or enlargement on the lymph node and surrounding area,
and she was treated with antibiotics. Computed tomography (CT) scan was done and revealed
an intra-abdominal solid mass located in the retroperitoneum area with tumor size 24 x 20
x 18 cm (shown in Fig. 1).

She was referred to digestive surgeon, who did the exploratory laparotomy surgery in
conjunction with gynecologic surgeon in December 2017 as plan. A tumor resection was
performed during the first explorative laparotomy. The histopathology result concluded the
intra-abdominal YST, and the serum AFP levels decreased from 14,425 to 5,550.20 ng/mL
after surgery was performed.

After that, the surgeon referred her to a hemato-oncologist for chemotherapy, where she was
given 6 cycles of BEP chemotherapy regimen consisting of bleomycin (20 mg for 4 consecutive
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Fig. 1. Abdominal CT-scan (axial section (a), sagittal section (b), coronal section (c)). CT, computed tomography.

days), etoposide (160 mg for 4 consecutive days), and cisplatin (40 mg for 4 consecutive
days), the serum AFP levels decreased from 5,550.20 to 825.40 ng/mL, and at that time, the
CT scan revealed that the tumor size had significantly reduced, but we cannot show it here
because that CT-scan data was lost by patients family.

After the chemotherapy was done, she felt better. However, 4 weeks after the chemo-
therapy, she felt that her abdomen was getting bigger as twice as usual. She referred back to
digestive surgeon, and then the second surgery was performed. It was believed to be the
recurrence of the tumor. After the second surgery, the histopathology came up with the same
results, and chemotherapy was given back to the patient in 4 cycles. Since there was no
response to chemotherapy, and her abdomen was still distended, she got referred by her
medical oncologist to a radiation oncologist for further management.

At the time of her admission to radiotherapy department on early February 2018, her
physical examination revealed an abdominal distention in right lower quadrant with 18 x 12
x 6 cm in size. She was having abdominal pain of grade 7 intensity associated with nausea and
vomiting. Her AFP serum levels were elevated to 15,445.54 ng/mL (normal level, <10 ng/mL);
cancer antigen 125 (CA-125) levels were elevated to 151.1 U/mL (normal level, <35 U/mL);
the serum f3-human chorionic gonadotropin was within normal limit 0.0185 mIU/mL ($-hCG;
normal level, <10 mIU/mL); and squamous cell carcinoma antigen were within the normal
limits.

She did not have a history of diabetes and hypertension. She had a family history of
cancer, her grandmother died because of cervical cancer, and her mom died of liver cancer,
and her father died of lung cancer. She was unmarried, health-care management professional
by occupation with no history of smoking and alcoholic drink.

So, after assessment was performed, we decided to give her a curative radiotherapy dose.
Radiotherapy was performed using 10 megavoltage photons for a total dose of 50 Gy divided
into 2 phases. We decided to give her 2-phase radiotherapy because we need to see the radio-
therapy responses after curative dose of 30 Gy radiotherapy is delivered, and if the responses
are positive, we continued to give her booster dose for another 20 Gy in phase 2. Phase one
radiotherapy was given to her in 30 Gy divided by 10 sessions with 3 Gy daily fractionations
in 5 days and continued by the second phase with plan 20 Gy divided by 10 sessions with 2
Gy daily dose fractionations in 5 days. Radiotherapy planning was given by field in field
3D-CRT planning because of the large abdominal mass. Figure 2a and b shows the phase 1
and phase 2 radiotherapy planning for this case.

The dose-volume histogram curve relating radiation dose to tissue volume in radiation
therapy planning on phase 1 is shown in Figure 3a and on phase 2 is shown in Figure 3b.
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Fig. 2. 3D-Conformal radiotherapy. Planning phase 1 (a), planning phase 2 (b).

After the 10th radiotherapy session on phase 1 she felt much better, she already received total
30 Gy on radiotherapy dose, and the size of the tumor reduced significantly from 18 x 12 x 6 to 12
x 8 x 6 cm, because clinically response to the first phase, so we decided to continue to the second
phase radiotherapy with total dose 20 Gy in 10 fractionations. However, after the 10th session on
phase 2, she complained of severe nausea and vomited badly. So, we prescribed anti-nausea and
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Fig. 3. DVH 3D-CRT radiotherapy planning. On phase 1 (a), on phase 2 (b). DVH, dose-volume histogram.

anti-emetic for her and she feels better. She was completely relieved of her symptoms after
completing her radiotherapy sessions and clinically proved by mass palpation measurement that
reduced from 18 x 12 x 6 to 8 x 6 x 6 cm, and there was no pain in the abdomen anymore, the AFP
serum levels also decreased from 15,445.54 to 244.41 ng/mL and her fluor albus was also stopped.

We scheduled a follow-up visit after 3 months to perform evaluation by MRL
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After 3 months, she was feeling well, and we decided to have her abdominal MRI. While
she was on her waiting list for an MRI, she came to the ER complaining that her abdominal
pain was back again, and shortly after that, she was taken to the ICU because of severe pain
in the abdomen. Three days later, she died. Nevertheless, the family was very thankful to the
radiotherapy team because they felt that radiotherapy was provided her with so much relief
of her symptoms.

Discussion/Conclusion

YST is a rare malignant germ cell tumor. Most of the data published on this topic are in
the form of case reports. This is because of the clinical manifestation variation, tumor presen-
tation, CT findings, or treatment approach. With the advancements in the field of oncology,
treatment modalities have also been changed with time. Surgical resection, combination
chemotherapy, interval debulking, and radiotherapy are common treatment modalities
which are frequently used nowadays.

There are several studies about a case of retroperitoneal YST, such as Guo and his
colleagues reported that they managed the case with surgical and chemotherapeutic inter-
ventions very well. It is considerably difficult to manage these cases; however, complete
resection of retroperitoneal tumors is crucial for successful treatment [4]. DiPerna et al. [5]
noted that the resection of tumors, which are invading major vascular structures like
abdominal aorta, may provide acceptable morbidity and mortality among patients. Fertility
sparing is one of the most concerning issues when dealing with the surgical treatment of YST.
The reproductive function may be retained by preserving the uterus and the contralateral
ovary, regardless of the tumor stage. Cicin et al. [6] observed that fertility-sparing surgery
was as effective as radical surgery in patients with ovarian YST. On the other, Peccatori and
his companions [7] retrospectively analyzed 129 malignant ovarian germ cell tumor patients
found that fertility-sparing surgery did not have any effect for the recurrence or survival rate
in ovarian germ cell tumor patients. Similarly, in another study, Ayhan et al. [8] found no
significant difference between conservative and nonconservative surgery in recurrence or
survival rate of patients. Contrastingly, Zanagnolo et al. [9] noted that fertility-sparing surgery
was safe for patients with malignant ovarian germ cell tumors.

The pathogenesis of YST is yet still unknown. The classical theory suggests it happened
due to the misplaced of primordial germ cells and create local transformation. At the fourth
to the sixth week of embryogenesis, germ cells migrate through the midline dorsal mesentery;
a remnant of tissue anywhere along the migration course can be a site of GCT in the future
[10]. The histopathological features of YST are distinctive, with proliferation of tubular and
papillary structures and sinusoidal formation from fibrovascular cores lined by tumor cells
(Schiller-Duval bodies) with frequent mitotic form [11].

Majority of adults with YST mostly present with advanced local disease and distant
metastasis, therefore, the complete local excision is rarely feasible. This tumor most commonly
spreads to the regional lymph nodes, lung, liver, and bone. Extragonadal germ cell tumors
may reach alarge size with no orrelatively few symptoms [12]. The most presenting symptoms
for patients with endodermal primitive tumors are rapidly enlarging pelvic mass and pain
[13]. These symptoms presented in our case that her first chief complaint was enlarging
abdominal mass along with severe abdominal pain.

In the course of further investigation, our patient was also diagnosed with high AFP levels
(the first AFP examination was 14,425 ng/mL) that significantly decreased during the
treatment the patient received, after 4 cycles of BEP chemotherapy the AFP serum level was
decreasing to 825.40 ng/mL. The decreasing ratio of postoperative AFP serum level is an
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effectiveindicator to determine whether residual disease remains after surgery [14]. Response
to chemotherapy also can be evaluated by normalization of AFP [14]. According to the liter-
ature, in order to detect a relapse, the AFP is more sensitive than the CT scan [12]. Despite its
significance, the prognostic value of high levels of AFP in YSTs at the time of diagnosis remains
controversial. In two studies AFP >1,000 ng/mL was associated with a higher risk of relapse
after treatment [15]. Two other studies found that preoperative serum AFP levels before
initial surgery had no significant correlation with the prognosis [14]. Serum AFP levels are
excellent marker for the disease burden and severity of the disease. It also shows the response
to treatment. In a study, Talerman et al. [16] also stated serial serum AFP may be used as a
tool for diagnostic purposes and the detection of metastases and recurrence.

In order to confirm diagnosis morphologically, explorative laparotomy surgery has
been made in our case. Laparotomy was recommended in order to achieve an optimal
staging and to avoid an uncertain tumor cell spread. Today, advancements in technol-
ogies enabled us to achieve the same or even better surgical prognosis and a potentially
faster recovery with less traumatic minimally invasive laparoscopic surgery than a
conventional laparotomy [17].

Extragonadal germ cell tumors have been managed under the same principle as their
primary gonadal counterparts, using the treatment comprised of systemic chemotherapy
together with local treatment, including surgery and radiotherapy [18]. The aim of surgery is
removing the primary tumor without excessive morbidity. Adjuvant radiotherapy can be
considered for patients with extensive intra-abdominal disease when initial debulking
surgery is not an option [19]. Furthermore, adjuvant chemotherapy can also be considered
for patients with suspected extensive local metastasis. In our case adjuvant chemotherapy
was done with 4 BEP cycles was chosen as an option to reduce the tumor size and also to
minimize the extent of surgical procedure causing as minimal as possible impact on the
patient’s fertility. Before the introduction of effective chemotherapy, the prognosis for
patients with YST was poor, with a 3-year survival rate of 13% for malignant endodermal
primitive tumors. The establishment of BEP chemotherapy for malignant germ cell tumors
has significantly improved outcomes. BEP chemotherapy is regarded to be a gold standard
regimen for the first-line treatment of germ cell tumors at all disease stages [20].

In our case, the AFP serum level was decreased after radiotherapy, indicated from
15,445.54 to 244.41 ng/mL. This result indicates that radiotherapy is the most effective
therapy for our YST patient. If chemotherapy is no longer effective, options to radiotherapy
are very recommended. Although there was postoperative recurrence in our patient, radio-
therapy was shown to be effective and affecting patient quality of life. However, there are only
afew reports regarding successful radiotherapy procedure for YST have been reported so far.

Apoptotic death was reported to be an essential factor for tumor sensitivity to radio-
therapy or chemotherapy. p53 is suspected to functionate as a control checkpoint for
responding if there is any DNA damage and plays role in the apoptosis induction [21]. Cells
with functionless p53, induced by the loss of p53 gene mutation, are unable to recognize DNA
damage and initiate apoptosis. Investigation of rat YST’s, including wild-type and radiation-
resistant cell lines, demonstrated that p53 gene status influenced differences in apoptosis and
radiosensitivity of both cell lines [22]. VP16 also has been reported to increase radiation-
induced apoptosis in radiation-resistant cell lines [23]. In addition, CDDP combined with
early radiation has been reported to have an additive effect in both cell lines [24]. Resistance
also may have been acquired after repeated chemotherapy. We also concluded that the
chemotherapy may have either increased tumor radiosensitivity or killed all radioresistant
tumor cells. Due to inconsistent reports on actual clinical cases of YST, the recommended
radiation dose and treatment plan are also yet to be determined. However, considering the
tolerable radiation dose to surrounding organs and areas, the patient’s general condition, and
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the degree of tumor shrinkage during radiotherapy, the radiation dose used for this patient
may be given appropriately.

Our case is unique due to the patient had an extensive intra-abdominal spread of the YST
that she could not survive even after having tumor reduction by surgery, chemotherapy, and
radiotherapy. Although radiotherapy helped her relieving her symptoms, it could notimprove
the survival chance. There are case reports in which researchers reported that radiotherapy
positively affects the prognosis of the disease. Sakaguchi et al. [25] reported a similar case of
postoperative recurrent YST in which radiotherapy proved to be a valuable treatment option
and saved the patient.

We conclude from our case report that radiotherapy can be a valuable treatment options
in patients with YSTs. However, it does not ensure the survival of the patient as the prognosis
depends upon various factors like the recurrence of the tumor, metastasis, extragonadal
involvement, and what kind of treatment has been done at the early stages of the disease.
Further studies on a large number will be necessary to validate the utility of radiotherapy for
YST cases.
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