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Case Report
Primary mediastinal yolk sac tumor: a case  
report and literature review
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Abstract: Primary mediastinal yolk sac tumors (YSTs) are rare and have a high degree of malignancy. This article 
reports a 42-year-old man with a primary mediastinal YST. The patient presented with chest tightness and short-
ness of breath. Using a contrast-enhanced computer tomography (CT) scan, the mediastinal space was found to be 
occupied by a mass shadow, about 10 cm × 8 cm with a clear boundary and low density. Serum alpha-fetoprotein 
(AFP) was elevated to 7169.66 ng/ml. The 5th day after hospitalization, a percutaneous biopsy of the mediastinal 
mass was performed. Malignant tumor cells were found by cytologic examination. According to the pathological 
morphology and immunohistochemical results, the tumor was diagnosed as primary mediastinal YST. Subsequently, 
the patient underwent five cycles of adjuvant chemotherapy including bleomycin, etoposide, and cisplatin (BEP) and 
surgical tumor removal. One month after operation, AFP was elevated to 252.96 ng/ml. CT examination showed 
that the tumor recurred. As of September 12, 2020, the patient has undergone four cycles of VIP (etoposide, ifos-
famide, cisplatin) chemotherapy after relapse, and the patient’s condition is currently in partial remission. 
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Introduction

Yolk sac tumors (YSTs), also known as endoder-
mal sinus tumors, are highly malignant germ 
cell tumors that occur in the yolk sac, an extra-
embryonic structure. Most of them occur in the 
gonads. Extragonadal YSTs are rare and often 
occur in the middle axis of the body, such as 
the brain, mediastinum, retroperitoneum, and 
sacrococcygeal [1]. Occasionally, tumors are 
localized to other body regions, such as the 
head and neck [2], or liver [3]. The age distribu-
tion of mediastinal YST shows a bimodal pat-
tern. with most cases occurring in infancy and 
post-puberty [4]. For post-pubertal patients, 
onset age ranges from 14 to 63 years with an 
average of 30 years old [5], however, diagnosis 
is exceedingly rare in patients over 40 years old 
[6]. Originating from the mediastinum, primary 
mediastinal YSTs can pose diagnostic difficul-
ties due to their morphologic spectrum and 
unusual site. Primary mediastinal YSTs are 
highly malignant and the prognosis is extremely 
poor, mainly due to the degree of tissue inva-
sion and inability of complete resection at the 

time of diagnosis [7]. YSTs grow rapidly and 
metastasize early, usually to the lungs, brain, 
and liver [7]. Here, we report the pathological 
diagnosis of a 42-year-old male patient with pri-
mary mediastinal YST, review the relevant liter-
ature, and discuss the clinical features, pathol-
ogy, treatment, and prognosis.

Case report

Clinical history

A 42-year-old male patient was hospitalized 
with chest distress that had lasted for 3 days. 
The patient had a body temperature of 38.5°C 
at the time of physical examination. A routine 
blood examination showed leukocyte levels of 
14.44 × 109/L, neutrophil levels of 81.8%, and 
lymphocyte levels of 13.6%. A computer tomog-
raphy (CT) scan with contrast enhancement 
showed that the mediastinal space had a mass 
shadow, about 10 cm × 8 cm in size, with clear 
boundary, lower than average density, right 
bronchial compression and narrowness, and 
right pleural effusion (Figure 1A). After admis-
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sion, the patient received anti-infection treat-
ment due to persistent low fever. During this 
period, pleural effusion puncture and drainage 
were performed with no identification of tumor 
cells in the hydrothorax. An examination of 
blood tumor markers revealed that alpha-feto-
protein (AFP) levels were elevated to 7169.66 
ng/ml (reference level, <10 ng/ml), CA125 was 
1921.8 U/ml (reference level, <35 U/ml), and 
CYFRA21-1 was 123.2 ng/ml (reference level, 
<3.3 ng/ml). The 5th day after hospitalization, 
a percutaneous biopsy of the mediastinal mass 
was performed under the guidance of a CT 
scan. Based on the results of histomorphology 
and immunohistochemical staining, the tumor 
was diagnosed as primary mediastinal YST. 
After exclusion of contraindications, BEP (bleo-
mycin, etoposide and cisplatin) chemotherapy 
was performed on the third day (2020-2-11) 
after diagnosis, with supportive treatments 
such as liver protection, stomach protection, 
and antiemetic. Four cycles of chemotherapy 
were subsequently carried out on March 5, 
March 27, April 18, and May 8, 2020. During 
chemotherapy, enhanced CT scan showed that 
the tumor gradually reduced to 6.0 cm × 5.1 cm 
on May 9, 2020 (Figure 1B). On May 9, 2020, 
serum AFP levels dropped into the normal 
range (8.55 ng/ml). Subsequently, the patient 
underwent surgical tumor removal. More than 
one month after operation, serum AFP was ele-
vated to 252.96 ng/ml. Enhanced CT examina-
tion showed that the tumor recurred. Due to the 
lack of bleomycin, the patient could not under-
go BEP chemotherapy after surgery and sw- 
itched to VIP (etoposide, ifosfamide, cisplatin) 
chemotherapy for alternative treatment. As of 
September 12, 2020, the patient has under-
gone four cycles of VIP chemotherapy after 
relapse, and the patient’s condition is currently 
partial remission.

Figure 1. A. Enhanced CT scan on admission showed a mass shadow in 
the mediastinal space, about 10 cm × 8 cm in size. B. After 5 cycles of BEP 
chemotherapy, the tumor size decreased to about 6.0 cm × 5.1 cm.

Pathological examination

Cytologic examination of biop-
sy specimen: Under cytologic 
examination, several colonies 
of abnormal epithelioid cells 
were observed. Abnormalities 
included unclear cell bound-
ary, rich cytoplasm, large nu- 
cleus, irregular shape, high 
ratio of nucleus to the cyto-
plasm, thick chromatin, nucle-
olus, and a small amount of 
necrosis (Figure 2A). As a 

result the patient was diagnosed with a malig-
nant tumor. 

Histopathologic examination of biopsy: The 
tumor cells were arranged in a network, with 
unclear cell boundary, vacuolated cytoplasm 
(Figure 2B), mucin, eosinophilic bodies, irregu-
lar nuclei, mitotic figures, and much necrosis 
(Figure 2C). Envision method was used for 
immunostaining, and the positive signals of all 
antibody IHC were brown-yellow granules. IHC 
results showed that the tumor cells expressed 
pan-cytokeratin (Figure 2D), SALL4 (Figure  
2E), AFP (Figure 2F), GPC3 (Figure 2G), CD99, 
D2-40, CD117; but S-100 protein, cytokeratin 
5/6, CD56, CD5, CD20/L26, CD30 (Figure 2H), 
ALK, Desmin, SMA, Synaptophysin, TTF1, P63, 
HMB45 and Oct3/4 were negative. 

Histopathological examination of resected sp- 
ecimen: The size of the removed tumor was 6.3 
cm × 6.0 cm × 5.2 cm, and the outer layer was 
covered by a capsule. The tumor sections were 
grayish-yellow, mostly hard, and a few areas 
with necrosis were soft (Figure 3). Under micro-
scopic examination, we found extensively ne- 
crotic tissue and small remnants of the YST in 
the resected tumor specimen (Figure 4A, 4B). 
The results from the immunohistochemical 
stains of the resected tumor were consistent 
with those of the biopsies. We confirmed the 
prior diagnosis of a primary mediastinal YST. 

Discussion

According to histologic analysis, mediastinal 
germ cell tumors are classified as seminoma, 
non-seminoma, mature teratoma, and imma-
ture teratoma. YSTs are a non-seminomatous 
germ cell tumor, accounting for 15% of diag-
nosed mediastinal germ cell tumors [7]. At 
present, the prevailing theory holds that YSTs 
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are caused by malignant transformation in the 
process of gonadal embryonic cell migration. 
Moreover, the occurrence of YSTs in the medi-
astinum is the result of blocked reproductive 
cell migration from the yolk sac to the reproduc-
tive ridge or by abnormal migration [1].

Clinical features

Primary mediastinal YSTs are typically located 
in the anterior mediastinum. These tumors are 
usually large and easily invade adjacent tissues 

solid structures were generally gel or mucus-
like. A huge YST is often accompanied by bleed-
ing and necrosis. The histopathologic struc-
tures of YSTs are relatively complicated and 
include reticular, endodermal sinusoid, ade-
noid, and solid structures. Reticular structures 
are sieve-like and consist of loosely distributed 
star shaped cells. Endodermal sinus-like struc-
tures have unique characteristics and contain 
glomerular-like Schiller-Duval (S-D) bodies. The 
relatively rare adenoid structure is lined by 
columnar or cuboid tumor cells as glandular 

Figure 2. A. Abnormal epithelioid cells with a high ratio of nucleoplasm to 
cytoplasm and thick chromatin were observed upon cytologic examination 
(H&E, 200 ×). Morphologic and immunohistochemical characteristics of 
tumor tissue in biopsy specimens: B. The tumor cells are arranged in a 
network and the cytoplasm is vacuolated (H&E, 200 ×). C. The tumor cells 
contain mucus, eosinophils, and irregular nuclei (H&E, 200 ×). D. Positive 
expression of pan-cytokeratin (100 ×). E. Positive expression of SALL4 (200 
×). F. Positive expression of AFP (200 ×). G. Positive expression of GPC3 
(100 ×). H. Negative expression of CD30 (100 ×).

and organs, such as the vena 
cava and pericardium [8]. In 
the early stages of tumor 
development, most patients 
have no obvious symptoms. 
However, once the tumor 
enlarges or compresses sur-
rounding organs, chest dis-
tress, chest pain, and superior 
vena cava syndrome (SVCS) 
may occur. Additionally, some 
patients may have a fever [9]. 
Rapid tumor growth and early 
metastasis are clinical fea-
tures of YSTs. In YST cases, 
metastases are commonly fo- 
und in the lungs, liver, brain, 
and bone [10]. YSTs also have 
endocrine clinical characteris-
tics including elevated serum 
AFP. Since only YST cells in 
mediastinal tumors can pro-
duce AFP, the determination of 
the AFP blood value is used as 
a key indicator during the diag-
nostic and prognostic evalua-
tion of YSTs [11]. In the case 
presented here, serum AFP 
levels were as high as 7169.66 
ng/ml at the time of the initial 
diagnosis. However, AFP levels 
decreased after 4 cycles of 
chemotherapy to 8.55 ng/ml. 

Pathology

After surgical removal, most of 
the primary resected mediasti-
nal YST remained intact, with a 
cystic and solid morphology on 
the cut surface. Cystic struc-
tures had an almost exclusive-
ly honeycomb morphology and 
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ducts. In addition to these morphologic hall-
marks, IHC is used as an important method for 
the detection and diagnosis of YSTs. The three 
most sensitive diagnostic indicators in IHC are 
AFP, glypican-3 (GPC3), and SALL4 [4]. 
Co-expression of CAM5.2, SALL4, GPC3, and 
AFP provides strong evidence of YST differenti-
ation [12]. In this patient, the tumor was posi-
tive for AFP, SALL4, GPC3, and cytokeratin (AEl/
E3). Extensive necrosis in postoperative tumor 
specimens may be related to tumor cell necro-
sis caused by chemotherapy.

Differential diagnosis

Primary mediastinal YSTs must be distin-
guished from other germ cell tumors in the 
mediastinum, such as seminoma and embryo-
nal carcinoma. Mediastinal seminomas are 
often composed of round or polygonal tumor 
cells with uniform morphology, rich cytoplasm, 
and clear cell membranes, and they lack any 
reticular structure or S-D bodies. In addition, 
immunohistochemical staining is an important 
method to distinguish the two tumors. The posi-
tive expression of OCT-4 and the negative 
expression of pan-cytokeratin are shown in 
seminomas, while those in YSTs are the oppo-
site. Mediastinal embryonal carcinomas are 
mainly composed of primordial polymorphic 
large mononuclear cells that may be accompa-

typically unresponsive to radiotherapy, but suc-
cessful treatment by radiotherapy has occa-
sionally been reported [13]. Chemotherapy is a 
treatment used to kill cancer cells. It involves 
taking one or more drugs that interfere with the 
DNA of fast-growing cells. Currently, surgery fol-
lowed by adjuvant chemotherapy with BEP is 
considered the standard for YST treatment 
[14]. Surgery plays an important role in primary 
mediastinal YST treatment. Under otherwise 
healthy physical conditions and technical feasi-
bility, the patient should undergo surgery to 
remove any residual lesions after chemothera-
py. In the current study, a BEP chemotherapy 
regimen was utilized. After five cycles of chemo-
therapy, the residual tumor was excised, but 
after more than a month of tumor resection, 
the tumor quickly recurred. It may be because 
the tumor has extensive invasion and adhesion 
to surrounding tissue structures, including peri-
cardium, superior vena cava, right upper lung, 
phrenic nerve, vagus nerve, and thymus. 
Therefore, although the tumor and thymus have 
been removed, tumor cells may remain in adja-
cent tissues, leading to tumor recurrence. In 
addition, delayed chemotherapy after surgery 
and the high degree of malignancy and rapid 
growth of the tumor may also be causes of 
rapid recurrence. After the surgery, the patient 
switched to VIP chemotherapy due to the lack 

Figure 3. Gross examination of resected specimens: The outer layer of the 
tumor is covered by a capsule; the sections are grayish-yellow and mostly 
hard, and a few areas with necrosis are soft.

nied by eosinophilic hyaline 
cells and syncytiotrophoblasts. 
The tumors also lack S-D bod-
ies and/or eosinophilic base-
ment membrane-like subst- 
ances. Clinically, mediastinal 
embryonal carcinomas may be 
accompanied by endocrine 
abnormalities, and β-human 
chorionic gonadotropin (β-hCG) 
reactivity is positive in the 
majority of cases, but β-hCG 
reactivity is negative in YSTs. In 
addition to the above mediasti-
nal germ cell tumors, primary 
mediastinal YSTs also need to 
be differentiated from thymic 
cancer, mediastinal metastatic 
lung cancer, and mediastinal 
lymphoma.

Treatment

Primary mediastinal YSTs are 
sensitive to chemotherapy and 
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of bleomycin. Compared with other chemother-
apy regimens, BEP appears to be the most 
effective first-line option for primary, metastat-
ic, or recurrent disease [4]. It has also been 
reported that reliable diagnosis and immediate 
multimodal treatments are necessary for 
patients with primary mediastinal YST [15].

Prognosis

Since tumors attach to vascular structures, 
complete resection is often difficult [16]. 
Moreover, in advanced cases, the tumor vol-
ume is too large to be surgically removed [7]. 
Therefore, complete tumor resection, before or 
after chemotherapy, is the most important 
prognostic indicator [4]. At present, some stud-
ies indicate that serum AFP levels after preop-
erative chemotherapy, the pathologic status of 
residual mass, and presence or absence of 
lung metastasis are considered to be related 
closely to prognosis [7, 17]. Geng et al. investi-
gated the clinical characteristics, survival, and 
risk factors of 569 male YST patients based on 
the surveillance, epidemiology, and end results 
(SEER) program. The results of the study 
showed that the 3-year and 5-year cancer-spe-
cific survival were 70.0%, 56.5% vs. 97.2%, 
96.0% for the mediastinal and testicular YST 
patients, respectively, indicating that primary 
site of mediastinum is an independent adverse 
risk factor [18].

In summary, primary mediastinal YST is a rare 
tumor with high malignancy and poor progno-
sis. The clinicopathologic features, such as 
tumor location, range, histopathologic type, 
tumor stage, and serum tumor markers, are 
necessary conditions for predicting and formu-
lating further treatment plans [19].

Disclosure of conflict of interest

None.

Address correspondence to: Fang Zhu and Lixia 
Wang, Department of Pathology, Affiliated Jinhua 
Hospital, Zhejiang University School of Medicine 
(Jinhua Municipal Central Hospital), 365 Renmin 
East Road, Jinhua, Zhejiang Province, China. E-mail: 
zjzhufang@sina.com (FZ); wlxmyw@163.com (LXW)

References

[1]	 Silva LLCD, Vergilio FS, Yamaguti DCC, Cruz 
IAND and Queen JAG. Yolk sac primary tumor 
of mediastino: a rare case in a young adult. 
Einstein (Sao Paulo) 2017; 15: 496-499. 

[2]	 Epperson MV, Born HL, Wang D and Myer CM 
4th. Yolk sac tumors of the head and neck in 
aicardi syndrome. Ann Otol Rhinol Laryngol 
2020; 129: 301-305. 

[3]	 Vanidassane I, Sharma V, Ramteke P, Yadav 
MK and Batra A. Primary yolk sac tumor of the 
liver in an adult man. ACG Case Rep J 2019; 6: 
e00050.

[4]	 Gkampeta A, Tziola TS, Tragiannidis A, Papa-
georgiou T, Spyridakis I and Hatzipantelis E. 
Primary posterior mediastinal germ cell tumor 
in a child. Turk Pediatri Ars 2019; 54: 185-
188. 

[5]	 Moran CA. Germ cell tumors of the mediasti-
num. Pathol Res Pract 1999; 195: 583-587. 

[6]	 Nakhla SG and Sundararajan S. A rare case of 
primary anterior mediastinal yolk sac tumor in 
an elderly adult male. Case Rep Oncol Med 
2016; 2016: 8961486. 

[7]	 Liu B, Lin G, Liu J, Liu H, Shang X and Li J. Pri-
mary mediastinal yolk sac tumor treated with 
platinum-based chemotherapy and extended 
resection: report of seven cases. Thorac Can-
cer 2018; 9: 491-494. 

[8]	 Imaniar R, Syahruddin E, Soepandi PZ, Putra 
AC and Nurwidya F. Mediastinal yolk sac tumor 

Figure 4. Histology of tumor tissue from surgically resected specimens. A. Extensive necrotic tissues, cholesterol 
crystals, and hyperplasia of surrounding fibrous tissue (H&E, 40 ×). B. Residual yolk sac tumor cells (H&E, 200 ×).

mailto:zjzhufang@sina.com
mailto:wlxmyw@163.com


Case of primary mediastinal yolk sac tumor

2777	 Int J Clin Exp Pathol 2020;13(11):2772-2777

infiltrating the heart. Exp Oncol 2018; 40: 82-
84.

[9]	 Soriano PK, Iqbal MF, Siddiqui OM, Wang JF 
and Desai MR. Non-seminomatous germ cell 
tumor presenting with superior vena cava syn-
drome. Am J Case Rep 2017; 18: 902-907. 

[10]	 Chaudhry IU, Rahhal M, Khurshid I and Mutairi 
H. Radical surgical resection for giant primary 
mediastinal endodermal sinus tumour with 
pulmonary metastasis after chemotherapy: 
can be curative. BMJ Case Rep 2014; 2014: 
bcr2014204662.

[11]	 Guo YL, Zhang YL and Zhu JQ. Prognostic value 
of serum α-fetoprotein in ovarian yolk sac tu-
mors: a systematic review and meta-analysis. 
Mol Clin Oncol 2015; 3: 125-132.

[12]	 Weissferdt A, Kalhor N, Rodriguez Canales J, 
Fujimoto J, Wistuba II and Moran CA. Primary 
mediastinal yolk sac tumors: an immunohisto-
chemical analysis of 14 cases. Appl Immuno-
histochem Mol Morphol 2019; 27: 125-133. 

[13]	 Sakaguchi M, Maebayashi T, Aizawa T, Ishi-
bashi N, Fukushima S and Saito T. Successful 
radiotherapy in postoperative recurrence of a 
primary mediastinal yolk sac tumor: a case re-
port. Thorac Cancer 2016; 7: 358-362.

[14]	 Guida M, Pignata S, Palumbo AR, Miele G, Mar-
ra ML, Visconti F and Zullo F. Laparoscopic 
treatment of a yolk sac tumor: case report and 
literature review. Transl Med UniSa 2013; 7: 
1-5. 

[15]	 Tanaka Y, Okamura T, Nagai T, Kobayashi D, 
Kobayashi T, Akita H, Moritoki Y and Yasui T. A 
study of patients with primary mediastinal 
germ cell tumors treated using multimodal 
therapy. Adv Urol 2017; 2017: 1404610.

[16]	 Coskun U, Günel N, Yildirim Y, Memis L and 
Boyacioglu ZM. Primary mediastinal yolk sac 
tumor in a 66-year-old woman. Med Princ Pract 
2002; 11: 218-220.

[17]	 Kesler KA, Rieger KM, Ganjoo KN, Sharma M, 
Fineberg NS, Einhorn LH and Brown JW. Pri-
mary mediastinal nonseminomatous germ cell 
tumors: the influence of postchemotherapy  
pathology on long-term survival after surgery.  
J Thorac Cardiovasc Surg 1999; 118: 692-
700. 

[18]	 Geng R, Zheng Z, Lin Y, Li Y, Ge G, Zhang J, 
Wang C, Dai X, Ye Q, Zhen J, Zhang Y, Fu C and 
Li Y. Clinical characteristics and prognostic fac-
tors of male yolk sac tumor: a surveillance, 
epidemiology, and end results program study. 
World J Urol 2020; [Epub ahead of print].

[19]	 Mishra S, Das Majumdar SK, Sable M and Pari-
da DK. Primary malignant mediastinal germ 
cell tumors: a single institutional experience. 
South Asian J Cancer 2020; 9: 27-29.


