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Yolk sac tumors are rare malignant germ cell neoplasms that usually arise from the
gonads. Extragonadal yolk sac tumors (EGYSTs) frequently occur in the mediastinum
in post-pubertal females. EGYSTs in the pelvis are extremely rare, and to date, only
thirteen cases have been reported in the English literature. Among them, the primary
EGYST of the pelvic peritoneum in post-pubertal females has only been reported in
ten cases. The present case describes a 26-year-old female diagnosed with primary
peritoneal yolk sac tumor located in the rectouterine pouch. We report clinical and
tumor imaging features, including ultrasound, computed tomography (CT), magnetic
resonance images (MRI), positron emission tomography-computed tomography (PET-
CT), and present a review of the literature.
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INTRODUCTION

In female patients, yolk sac tumors are encountered mostly in the ovaries, and only
10% of the tumors arise in extragonadal sites. Extragonadal germ cell tumors arise
in various sites, such as the sacrococcygeal region, mediastinum, vagina, vulva, liver,
central nervous system, pineal gland, stomach, omentum, pelvis and other sites (1).
In post-pubertal females, the most common location of the extragonadal yolk sac
tumor (EGYST) is the mediastinum. The primary EGYST of the pelvis is extremely rare
in this age group. A few reports have described the radiological and pathological
features of the primary pelvic peritoneal yolk sac tumors in post-pubertal females (2-
9). Herein, we report a case of a 26-year-old female through the use of ultrasound,
computed tomography (CT), magnetic resonance imaging (MRI) and positron emission
tomography-computed tomography (PET-CT), as well as provide a review of the
literature.

CASE REPORT

A 26-year-old nulliparous woman visited an outpatient clinic complaining of dysuria
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for the previous two months. She menstruated regularly at
intervals of thirty days and complained of dysmenorrhea.
She had no previous medical history. On her transvaginal
ultrasound, a 9.5 x 6.1 cm-sized, well-defined, solid mass
with a small central anechoic component, was detected in
the pelvic cavity (Fig. 1). A contrast-enhanced abdomen and
pelvis CT scan revealed a 9.3 x 7.0 cm-sized predominantly
solid mass with heterogeneous enhancement in the
rectouterine pouch. The mass closely abutted the posterior
aspects of the uterus and right adnexa (Fig. 2). A dynamic
contrast-enhanced pelvic MRI showed a predominantly
solid mass with T2 intermediate-to-high signal intensity
and internal high signal intensity components on the
T1-weighted image. The central T1 high signal intensity
component showed diffusion restriction, suggesting a foci
of hemorrhage (Fig. 3). Avid uptake of the pelvic mass was
noted on the whole-body "°F-FDG ("°F- fluorodeoxyglucose)
PET/CT scan, and the standardized uptake value (SUV) max
was 6.2 (Fig. 4). No other abnormal FDG uptake suggesting
metastasis was noted. The serum alpha-fetoprotein (AFP)
level was markedly elevated at 7500 ng/mL. The serum
cancer antigen 125 (CA 125), CA 19-9 and B-hCG values
were in the normal range (26.60 U/mL, 8.13 U/mL, <1.20
mlU/mL, respectively). Based on radiological findings and
laboratory test results, the patient was initially diagnosed
with malignant germ cell tumor of the right ovary.

For the diagnosis, explorative laparotomy was performed.
About a 10 cm-sized mass was detected in the uterine
cul-de-sac with adhesion to the rectum. The mass was

Fig. 1. On transvaginal ultrasound, a 9.5 x 6.1 cm-sized,
well-defined, solid mass with heterogeneous echogenicity
and a small central anechoic component (white arrow) was
seen in the pelvic cavity.
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independently located in the cul-de-sac, and there was
no gross abnormality in the uterus or both adnexa.
Microscopically, a tumor mass shows various histologic
growth patterns, including solid, reticular/microcystic,
tubular and papillary growth. Occasionally, it contains
tubulopapillary sinusoidal structures with a central vascular
core and cuboidal to columnar epithelial-like cell lining
(Schiller-Duval sinuses or bodies), diagnostic of the yolk sac
tumor (Fig. 5a). Tumor cells consist of polygonal or columnar
cells with abundant, clear or eosinophilic cytoplasm and
have ovoid vesicular nuclei and inconspicuous nucleoli.
Immunohistochemically, these cells are positive for AFP (Fig.
5b). Seventeen days after the initial operation, a following
secondary staging surgery was performed: laparoscopic
right salpingo-oophorectomy, pelvic and para-aortic lymph
node dissection, omentectomy and appendectomy. On the
final pathologic report, there was a residual yolk sac tumor
in the resected pelvic peritoneum. However, there was no
evidence of the tumor in the right ovary, lymph nodes and
omentum. A follow-up AFP level obtained one day after the
second operation decreased to 4996.8 ng/mL. The patient
received adjuvant chemotherapy with a BEP (bleomycin,
etoposide and cisplatin) regimen. To date, two months after
the diagnosis of the primary pelvic peritoneal EGYST, the
patient has received one cycle of adjuvant chemotherapy,
and she has no evidence of the disease.

Fig. 2. Axial contrast-enhanced computed tomography scan
revealed a 9.3 x 7.0 cm-sized predominantly solid mass in
the rectouterine pouch with heterogeneous enhancement.
The mass closely abutted the posterior aspect of the uterus
(white solid arrow) and right adnexa (dashed white arrow).
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Fig. 3. Dynamic contrast-enhanced pelvic magnetic resonance images showing the mass located in the cul-de-sac that
appeared predominantly solid with intermediate-to-high signal intensity on a sagittal T2-weighted image (a). Note that
both normal ovaries are observed as separate from the mass on a coronal T2-weighted image (b, white arrows). There is a
central focal area of high signal intensity on both T1- and T2-weighted images with diffusion restriction (white arrowheads

in a, ¢, d), suggesting hemorrhage.

DISCUSSION

Primary germ cell tumors of extragonadal origin are rare.
The estimated incidence is reported to be 3-5% of all the
adult malignant germ cell tumors (10). The pathogenesis
of extragonadal yolk sac tumor (EGYST) is not well
identified. One theory of its origin explains that it arises
from transformation of primordial germ cells arrested in
various locations along their paths of embryonic migration
On the other hand. another suggests that it arises from
misplaced primordial germ cells with aberrant migrations
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(7). EGYST can be divided into broad categories according to
age groups. The pathologic features, prognosis, and location
of the tumor are different among the various age groups
(11). Congenital or neonatal tumors are frequently located
along the midline, most commonly in the sacrococcygeal
region, and are usually admixed with teratoma. In the
pre-pubertal age, the location of the EGYST is similar to
the neonates. However, they are commonly pure yolk sac
tumor (YST). EGYST frequently occurs in vaginas of young
females under the age of 3 years. In the post-pubertal age,
the mediastinum is the most common location, and the
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EGYST is usually admixed with other germ cell tumors (11).
The primary EGYSTs of the pelvis in post-pubertal females
are extremely rare. Thus, EGYST might not be readily
considered in differential diagnosis of tumors arising in
this location, as in our case. In addition, YST and somatic
carcinoma may become pitfalls in pathologic diagnosis
because they share some overlapping histopathological and
immunohistochemical features with EGYST.

Negp

Fig. 4. Avid uptake of the pelvic mass was noted on the
"®F-fluorodeoxyglucose positron emission tomography-
computed tomography scan (maximum standardized uptake
value, SUVmax: 6.2).
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There have been thirteen reported cases of EGYST of the
pelvis, and only ten occurred in post-pubertal females (2-
9) (Table 1). The mean age of the reported patients was 27.5
years (range, 17 to 36 years). Two patients were pregnant
at the time of diagnosis. Abdominal pain and palpable
mass were the prevailing symptoms. Serum AFP is a useful
marker for the diagnosis of yolk sac tumors. The serum
AFP from the reported cases ranged from 1136 ng/mL to
441,611 ng/mL. In our case, the serum AFP was elevated
to 7500 ng/mlL, which played an important role in the
diagnosis of yolk sac tumor. The tumor size described in
the reported cases ranged from 6 cm to 15.4 cm (mean, 9.1
cm). Majority of the cases showed advanced diseases at the
time of diagnosis. Extrapelvic metastases in the peritoneum,
omentum and liver were reported in six patients.

The reported imaging findings of the ovarian yolk sac
tumors include a unilateral, enhancing, mixed solid and
cystic mass with extensive necrosis and hemorrhage. The
cystic components are diffusely scattered throughout the
mass, and the sizes vary from a few millimeters to 2 cm
in diameter (12). Since the extragonadal germ cell tumors
morphologically resemble their gonadal counterparts, the
primary peritoneal yolk sac tumors are presumed to show
similar characteristics on the imaging studies (13). The
imaging findings of EGYST of the pelvis in post-pubertal
females were described in only five cases (5-9). Majority
of the cases showed heterogeneous solid or semi-solid

Fig. 5. (a) On the histological examination, the mass was predominantly composed of a loose network of anastomosing
channels or micro cysts consisting of tumor cells with varying amounts of clear or eosinophilic cytoplasm. Many Schiller-
Duval bodies (black arrows) were present (Hematoxylin and Eosin staining, x 100). (b) The tumor cells were positive for
alpha-fetoprotein (AFP, x 100).
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Table 1. Image Findings, Serum AFP Level and Treatment of Primary Yolk Sac Tumor in the Pelvis of Postpubertal Females

Age Image
(years) modality

Postoperative Outcome,

Year  Author
ea uthors treatment  follow up

Imaging findings Size Location Surgery

1970 Huntington 18 ND ND 8cm  Pelvis (broad  ND  Laparotomy: inoperable Refused  DOD, 4.5
and Bullock ligament) Pelvic bleeding mass treatment  months
involving uterus and bladder
1988 Clementet 24 ND ND 10cm  Pelvis 3,600 Supracervical hysterectomy VAC DOD, 2
al. ng/mL  with BSO; hemorrhagic years
tumor involving uterus and
urinary bladder
17 ND ND 14x9x Pelvis 34,188 TAH, omentectomy, removal BP NED, 6
9cm ng/mL of the mass years
28 ND ND 8x6x Cul-de-sac 26,500 TAH with BSO, VAC,EP  DOD, 14
3.8cm ng/mL omentectomy, and removal months
of the cul-de-sac mass
39 ND ND 7x5x4 Between ND  TAH, BSO, omentectomy, VAC NED, 8.5
cm bladder and resection of mass, right years
the lower ileocolectomy
uterine
segment
2004 Dedeetal. 33 US  Hyperechoic mass 11x8x6 Pelvis 1,136  Bilateral ovarian BEP NED, 6
cm ng/mL  wedge resection, and months

reconstruction, P&PA-LND,
omentectomy, removal of

tumor
CT  Pelvic soft tissue mass
mimicking a subserous uterine
myoma
2007 Tsengand 27 US  Necrotizing solid mass 6.3 x 6.0 Pelvis 4,830 Resection of mass, EP NED, 11
Jung attached to the rectum with cm ng/mL  proctectomy months
hemoperitoneum
2008 Pasternack 31 CT  Semisolid, multilobulated pelvic 7x5x3 Cul-de-sac 8,947 Resection of the pelvic BEP NED, 6
etal. mass separated from the normal ~ cm ng/mL  mass, omentectomy and months
uterus and ovaries; metastatic excision of the liver nodule
implants in infracolic omentum
and on hepatic capsule
2012 Babaetal. 36 CT,MR Multiple disseminated Adult-  Beneath the 441,611 RSO, cytoreductive surgery BEP NED, 1
lobulated tumors occupying head-size peritoneum, ng/mL year
the whole abdominal cavity occupying
with thickened omentum and whole
massive ascites abdominopelvic cavity
2016 Rudaitiset 22 US  Non-homogenous tumor of the  11.3 x  Pelvis 13,675 Biopsies from a bulky tumor, BEP NED, 2
al. pelvis 10.5 x kU/l  peritoneal lesions, and liver years
15.4 cm metastases

CT  Non-homogenous pelvic mass,
displacing the uterus and
bladder, deforming and possibly
infiltrating the front wall of the
rectum

BEP = bleomycin, etoposide and cisplatin; BP = bleomycin and cisplatin; BSO = bilateral salpingo-oophorectomy; DOD = died of disease; EP = etoposide and cisplatin; ND =
not described; NED = no evidence of disease; P&PA-LND = pelvic and para-aortic lymph node dissection; TAH = total abdominal hysterectomy; VAC = vincristine, adriamycin-D
(dactinomycin), cyclophosphamide
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masses with hemorrhage or necrosis. One case appeared
as a relatively homogeneous hyperechoic mass on US, and
was a well-defined soft tissue mass mimicking a subserosal
uterine myoma (5). In the present case, the mass was
seen as a predominantly solid mass with heterogeneous
echogenicity on ultrasound and heterogeneous enhance-
ment on contrast-enhanced CT and MRI. There were small
foci of hemorrhage within the mass. No previous report has
described the preoperative °F-FDG PET/CT scan findings of
the primary EGYST in the pelvis. Only one report showed
utility of "F-FDG PET/CT scan in treatment monitoring
after right salpingo-oophorectomy with cytoreductive
surgery and adjuvant chemotherapy with BEP regimen in
advanced disease (8). In that case, serial follow-up "*F-FDG
PET/CT scans demonstrated a gradual decrease in FDG
accumulation within the residual tumor (SUVmax 5.7 in 2"
cycle; SUVmax 3.2 in 4™ cycle; SUVmax 0.8 in 6" cycle).
In this report, we described the first "8F-FDG PET/CT scan
findings of primary EGYST in the pelvis at the time of the
initial diagnosis. Marked FDG accumulation was noted
within the mass, and the SUVmax was 6.2, which is a value
similar to that in a reported case of immature teratoma
of the ovary (SUVmax, 5.8) and cases of epithelial origin
malignant ovarian tumor (mean SUVmax, 7.9) (14, 15).

Since the EGYST of the pelvic peritoneal region is
extremely rare and occurs in relatively young child-bearing
women (mean age, 27.5 years), appropriate diagnosis and
treatment is important in preserving the ovarian function
and childbearing capability. Among the reported EGYST
in the pelvic peritoneal region of post-pubertal females,
explorative laparotomy with mass removal and other
procedures were performed, except for one inoperable
case. In three cases, the uterus and both ovaries were
preserved. All patients received adjuvant chemotherapy
with the exception of one, who refused treatment. The
regimens included VAC (vincristine, actinomycin-D and
cyclophosphamide), BEP (bleomycin, etoposide and
cisplatin), EP (etoposide and cisplatin) and BP (bleomycin
and cisplatin). Although the majority of the patients were at
the advanced stage at the time of diagnosis, the outcome
was not poor. The follow-up periods ranged from 0 to 8.5
years, and 70% (7/10) of the patients were alive with no
evidence of disease.

In conclusion, primary EGYST of the pelvis in post-
pubertal females is a rare disease. Herein, we report a
rare case of a primary pelvic peritoneal yolk sac tumor
in a 26-year-old female who was initially treated with
cul-de-sac mass removal followed by laparoscopic right
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salpingo-oophorectomy, pelvic and para-aortic lymph node
dissection, omentectomy and appendectomy, followed by
adjuvant chemotherapy. We described detailed imaging
features from multiple modalities of this rare disease with
an associated literature review. Since primary EGYST of the
pelvis occurs in women of reproductive age, an appropriate
diagnosis and management based on the imaging features
and laboratory results are important for patient outcomes.
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