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Background: Ovarian endodermal sinus tumors (ESTs) are rapidly growing and highly malignant tumors that
respond well to chemotherapy. They can be difficult to diagnose and delayed diagnosis can worsen prognosis.
Case:We present the case of a 20-year-old woman with an EST initially misdiagnosed as a tubo-ovarian abscess
who then experienced rapid progression within weeks of initial presentation and was subsequently found to
have unresectable advanced stage disease.
Conclusion: ESTs are extremely aggressive and require prompt referral and early treatment with chemotherapy.
Presenting symptoms of pain and amass can lead to a broad range of differential diagnoses. In suchpatients, early
consideration of tumor markers is warranted. This case report reviews the key aspects for prompt diagnosis and
rapid treatment of these tumors, which significantly impacts the prognosis.
© 2020 The Authors. Published by Elsevier B.V. This is an open access article under the CC BY-NC-ND license (http://

creativecommons.org/licenses/by-nc-nd/4.0/).
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1. Introduction

Endodermal sinus tumors (ESTs) account for approximately 20% of
malignant germ cell tumors [1]. The median age of onset is 19, and the
majority of patients present with a combination of abdominal pain
and an abdominal mass [1]. Historically, survival for this this type of
ovarian tumor has been lowbutwith the utilization of combination che-
motherapy, survival has drastically improved. Modern therapy for ESTs
consists of bleomycin, etoposide, and cisplatin (BEP). Negative prognos-
tic factors include unsatisfactory decline in serum alpha-fetoprotein
(AFP)with chemotherapy, presence of ascites at diagnosis, the presence
of residual tumor after debulking, and increased stage at presentation
[2–4]. Positive prognostic factors include use of BEP therapy. Here we
present the case of a 20-year-old woman who had significant progres-
sion of disease within weeks of presentation, highlighting the need for
prompt referral of these patients to allow for immediate intervention
with chemotherapy. The patient has consented to the discussion of
her case.

2. Case

A 20-year-old G1P0010 Caucasian woman with no significant med-
ical history presented to an outside hospital with pelvic pain and fevers
cology, 231 Albert Sabin Way,
United States.

. This is an open access article under
to 101.2 °F. Initial imaging demonstrated a 10 cm × 7 cm ovarian mass
(Fig. 1a). The patient was treated for a suspected tubo-ovarian abscess
(TOA) andwas discharged four days after admission on the appropriate
antibiotics. During this first admission, the patient never had a leukocy-
tosis (maximumwhite blood cell count of 11.5 × 109 cells/L) and blood
and cervical cultures were negative.

The patient presented five days after discharge with worsening pel-
vic pain, nausea, and fever. Computed tomography (CT) demonstrated a
13 cm× 10.7 cm× 11 cmmulti-loculated, cystic pelvic mass whichwas
described as uncharacteristic of a TOA because the cystic structure did
not appear to encase the ovary. While the patient had a leukocytosis
to 13.4 × 109 cells/L during the admission, blood cultures were negative
and no fevers occurred. A pigtail drain was placed and drained approx-
imately two liters of fluid that was negative for malignancy, with only a
minimal decrease inmass size (Fig. 1b). Repeat imaging three days after
drain insertion showed amass 11.8 cm×10.3 cm×11.2 cm. The patient
then underwent a laparoscopic right salpingo-oophorectomy to remove
the large cystic mass, suspected to be a ruptured TOA. Pelvic washings
were collected and cytology demonstrated inflammatory cells, negative
for malignancy, and no frozen section was sent at that time. The patient
was discharged on doxycycline and metronidazole.

Pathology from the outside hospital, reported on post-operative day
seven, was consistent with a mixed ovarian germ cell tumor with pre-
dominant (90%) endodermal sinus tumor characteristics (Fig. 2) and a
minor (10%) dysgerminoma component.

On post-operative day nine, the patient was transferred to an urban,
academic hospital for pelvic pain and an enlarging palpable abdominal
the CC BY-NC-ND license (http://creativecommons.org/licenses/by-nc-nd/4.0/).
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Fig.1. a. Initial pelvic mass, likely representing primary malignancy, intratumoral vessels visible (arrows). b. Pelvic mass with pigtail drain in place.
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mass. Tumor markers were significant for an AFP of 4155 ng/mL (refer-
ence range 0.0–9.0 ng/mL) and the patient underwent an exploratory
laparotomy demonstrating hemorrhagic metastasis throughout the ab-
domen, including encasement of the colon and small bowel. The tumor
was unable to be resected completely, though the large abdominal mass
was able to be resected. Her uterus had small implants on it and the left
ovarywasnormal. These organswere left in situ. The patientwas imme-
diately started on chemotherapy with etoposide and cisplatin on post-
operative day two. Bleomycin was held for poor pulmonary function
testing in the setting of bilateral pulmonary edema and pleural effu-
sions. The patient's chemotherapeutic regimen is summarized in
Table 1. The patient's AFP trended down with each cycle of chemother-
apy, as noted in Table 1. She completed 6 cycles of chemotherapy, cycles
Fig. 2. Mixed germ cell tumor, relative proportions determined at the institution the
patient was transferred to are 95% EST, 5% dysgerminoma.
4–6 being completed after the normalization of AFP. Prior to cycle 6, she
had interval debulking surgery prompted by possible residual pelvic
carcinomatosis on imaging which included laparotomy with resection
of adhesions, omentectomy, and resection of cul de sac nodules. The pa-
thology of all resected implants revealed no residual disease consistent
with a complete pathologic response. Five months after she had com-
pleted therapy there was no evidence of disease and a normal AFP
(0.9 ng/mL).

3. Discussion

Endodermal sinus tumors are rare and highly malignant ovarian
germ cell tumors. It is often agreed among authors in the field that
these tumors portend the worst prognosis among germ cell tumors
[2,5]. However, their survival rates have drastically improved since the
advent of multi-agent BEP chemotherapy [6]. An analysis of 52 patients
with ESTs who were treated with BEP therapy had an overall survival
and event-free survival of 94% and 90%, respectively [2]. However,
there are prognostic factors which contribute to negative outcomes,
even with chemotherapy, and several of these factors were present in
this case. At the time of cytoreductive surgery, she had International
Federation of Gynecology and Obstetrics (FIGO) stage IIIC disease,
with macroscopic peritoneal metastasis greater than 2 cm throughout
the abdomen. Her debulking was suboptimal, with gross tumor still re-
maining post-operatively. She additionally exhibited ascites and was
unable to receive bleomycin during her first cycle of chemotherapy
due to poor baseline pulmonary function testing (attributed to pain
from her laparotomy).

At the patient's initial presentation at the outside hospital, she did
not have ascites, had no indication of worsening pulmonary function,



Table 1
Chemotherapeutic regimen with patient's concordant AFP values. BEP chemotherapy is a 21 day chemotherapeutic cycle with etoposide and cisplatin given on days 1–5 (D1–5) and
bleomycin given on days 1, 8, and 15 (D1,8,15).

Chemotherapeutic and
Alpha-fetoprotein

Cycle 1 Cycle 2 Cycle 3 Cycle 4a Cycle 5 Cycle 6

Etoposide 100 mg/m2 IV
D1–5

100 mg/m2 IV
D1–5

100 mg/m2 IV
D1–5

100 mg/m2 IV
D1–5

c75 mg/m2 IV
D2–5

c100 mg/m2 D1–2, 50 mg/m2
D3–4

Cumulative Etoposide Dose 500 mg/m2 1000 mg/m2 1500 mg/m2 2000 mg/m2 2300 mg/m2 2600 mg/m2
Bleomycin b 30 mg IV D1,8,15 30 mg IV D1,8,15 30 mg IV D1,8,15 d d

Cumulative Bleomycin
Dose

90 mg 180 mg 270 mg 270 mg 270 mg

Cisplatin 20 mg/m2 IV D1–5 20 mg/m2 IV D1–5 20 mg/m2 IV D1–5 20 mg/m2 IV D1–5 20 mg/m2 IV D1–5 20 mg/m2 IV D1–5
Alpha-fetoproteine

(ng/mL)
2481.5 382 35.2 8.2 2.1 1

a Normalization of AFP.
b Bleomycin held for DLCO 46% and bilateral pulmonary edema and effusions.
c Etoposide dose reduced for febrile neutropenia with cycle 4.
d Bleomycin held for 14% DCLO reduction from 83% to 69%.
e Alpha-fetoprotein reference range (0.0–9.0 ng/mL).

Fig. 3. Pelvic mass on arrival to our institution, likely represents metastasis, dimensions
present, intratumoral vessels visible (arrows).
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and had only one pelvic mass seen on imaging - likely representing her
primary tumor. Ideally, resection at this timemay have resulted in early
diagnosis of her malignancy, an earlier stage disease, prompter initia-
tion of chemotherapy and subsequently a better prognosis [2,6]. While
there aremany challenges to diagnosing ESTs, we seemultiple opportu-
nities to increasing the likelihood of diagnosing these uncommon tu-
mors early, when prognosis is very favorable.

First, maintaining a broad differential diagnoses could aid in the
early diagnosis of this malignancy. This can be challenging since these
tumors predominantly affect women of childbearing age where the dif-
ferential diagnosis for pelvic pain is vast, including gynecologic, obstet-
ric, gastrointestinal, and urinary etiologies. Interestingly, malignancy is
not always listed as part of differential diagnoses in review articles for
acute pelvic pain - even while the primary symptom for germ cell tu-
mors is often acute to sub-acute pelvic pain [1]. Therefore, a higher
index of suspicion for amalignancy iswarranted, including early consid-
eration for tumor markers in patients with a pelvic mass and pain. This
should be followed by prompt (within days) referral to a specialist in
gynecological oncology if tumor markers are elevated and concerning
for an endodermal sinus tumor.

While pelvic masses can be difficult to characterize on imaging, re-
search has demonstrated certain features that are commonly found in
ESTs. More common characteristics of ESTs include a mixed
solid-cystic appearance upon imaging, hemorrhage and marked
enhancement [7]. Most sensitive and specific for EST was intramural
vessel enhancement (arrows, Fig. 1a, Fig. 3) [7]. This sign has been called
by one research group the “bright dot sign” and it is believed to be
caused by dilated vessels, highlighting the vascularity of this tumor.
With these characteristics of ESTs in mind, it is possible the diagnosis
of EST can be considered early on.

Treatment of ESTs includes chemotherapy at all stages and often-
times surgery. BEP chemotherapy is first line in the treatment of ESTs
and is indicated for all stages of EST. [2] It is critical to initiate therapy
early in disease process as prognosis worsens with increasing stage of
this rapidly growing tumor [2]. While overall survival and disease-free
survival have improvedwith this use of BEP chemotherapy, there are ad-
verse effects of this chemotherapy regimen. Bleomycin is associatedwith
pulmonary toxicity, the most morbid toxicity being pulmonary fibrosis,
and a maximum dose of less 400 mg is recommended [8,9]. Pulmonary
toxicity is monitored with PFTs prior to initiation of chemotherapy and
each subsequent cycle, and evaluation for signs and symptoms of dys-
pnea. Chest x-rays and high resolution CT can be used for further evalu-
ation for pulmonary toxicities [8]. Etoposide carries the risk of secondary
malignancies, particularly leukemias, and a lifetime dose of less than
2000 mg/m2 is recommended. Chemotherapy is recommended for
three cycles for patientwith favorable prognostic factors (early stage, op-
timal debulking) and four cycles for unfavorable prognostic factors
(advanced stage, suboptimal debulking) and itwas the practice of the ac-
ademic hospital at which the patient was treated to receive one to two
additional cycles of BEP therapy after the normalization of tumor
markers, as this patient received [10]. It is not recommended to delay
therapy for neutropenia; however, dose reductions can be considered
(this patient's etoposide dose was decreased due to febrile neutropenia
with cycle 4). However, withholding bleomycin for concerning pulmo-
nary function is commonly practiced [8].

Surgical management for unilateral endodermal sinus tumors in pa-
tients desiring fertility preservation includes laparotomywith unilateral
salpingo-oophorectomy (USO), appropriate staging including staging
biopsies, omentectomy and lymphadenopathy, and debulking as indi-
cated [5]. Bilateral tumors are rare. Therefore, fertility conservation
with a USO is commonly performed, even at advanced stages of disease
[5]. Second look laparotomies are not indicated and laparoscopy is inef-
fective in dealing with often large endodermal sinus tumors [5]. A sec-
ond surgery was performed for this patient as imaging was consistent
with residual pelvic disease; however, the patient was found to have a
complete pathologic response to chemotherapy. Her uterus and residual
tube and ovary were free of disease and left in situ for future fertility
potential.

Overall, the patient clinically improved with cytoreductive surgery
and BEP chemotherapy. While bleomycin was held for the first cycle
of chemotherapy for poor pulmonary function (diffusion capacity of car-
bon monoxide (DLCO) = 46%), it was added to each subsequent cycle
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after much improved pulmonary function (DLCO = 68%). The patient's
AFP steadily declined with treatment; however, time to normalization
was not optimal. Time to normalization was 62 days. At 45 days into
chemotherapy, AFPwas still elevated at 35.2 ng/mL. Time to normaliza-
tion of AFP helps determine prognosis. An AFP still elevated at 42 days
ormore after initiation of chemotherapy is considered a poor prognostic
factor [11]. Reassuringly, the patient's AFP ultimately did normalize
with cycle 4 of chemotherapy and has remained normal since. Ulti-
mately, while the patient is currently without evidence of disease, she
still had negative prognostic factors and close surveillance is warranted.

Strengths in treating this case included rapidly initiating first-line
therapy for ESTs. This was facilitated by the academic institution having
the histological diagnosis of the patient's condition at the time of trans-
fer. A primary limitation to appropriate treatment of ESTs is rapid diag-
nosis.While the patient did receive amodified treatment regimen in the
setting of expected side effects, dose adjustments were based upon
stand-of-care practice and, in the setting of these adjustments, the pa-
tient is doing well.

In conclusion, ovarian endodermal sinus tumors are aggressive tu-
mors that largely affect youngwomen of reproductive age. Timely diag-
nosis is crucial for improved prognosis in these patients. While
diagnosis can be challenging with an expansive differential for pelvic
pain in youngwomen and few specific signs and symptoms, a better un-
derstanding of radiographical findings of endodermal sinus tumors and
a lower threshold to consider obtaining tumor markers early in evalua-
tion of young women with pain and a pelvic mass could increase the
likelihood of correct diagnosis. Early referral to gynecological oncolo-
gists is also important so that appropriate surgical and chemotherapeu-
tic treatment may begin.
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