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Germ cell tumors with somatic-type solid malignancy

are mostly attributed to the malignant transformation of

teratomas. Herein, we describe the case of a 41-year-

old man with mediastinal yolk sac tumor who presented

with adenocarcinoma in nodal metastases. Computed

tomography revealed enlarged subcarinal lymph nodes

and an anterior mediastinal tumor, which was diag-

nosed as a yolk sac tumor by percutaneous biopsy. The

remaining tumor was resected after chemotherapy. No

viable cells were observed in the primary tumor; how-

ever, adenocarcinoma was detected in the subcarinal

lymph nodes. Mediastinal yolk sac tumors can be

associated with metastatic adenocarcinoma in locore-

gional lymph nodes.

(Ann Thorac Surg Short Reports 2024;2:108-111)
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A germ cell tumor with somatic-type solid malig-
nancy (GCT-STM) is defined as a germ cell tumor
with a component of a malignant neoplasm

resembling that observed at somatic sites, with most of
the somatic components arising from the malignant
transformation of a teratoma in the primary tumor.1

We encountered an unusual case of a yolk sac tumor
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of mediastinal origin without a teratoma component in
the primary tumor but manifested with adenocarcinoma
in the mediastinal metastatic lesion.

A 41-year-old man was referred to our hospital with an
anterior mediastinal mass detected on chest computed
tomography (CT), which revealed an anterior medias-
tinal tumor, 15 cm in diameter, and enlarged subcarinal
lymph nodes, 3.2 cm in short-axis diameter (Figure 1A).
Positron emission tomography/CT revealed high
fluorodeoxyglucose uptake (Figure 1B). The serum a-
fetoprotein (AFP) and human chorionic gonadotropin b

levels were elevated (253 ng/mL and 16 ng/mL,
respectively). CT-guided needle biopsy revealed a
Schiller-Duval body with a perivascular arrangement
(Figure 2A) and positive immunohistologic staining for
Sal-like protein 4 (SALL4), a specific marker for germ
cell tumors (Figure 2B), leading to a diagnosis of yolk sac
tumor. After 5 courses of chemotherapy (etoposide,
ifosfamide, cisplatin), the serum AFP and human
chorionic gonadotropin b levels normalized. The tumor
and subcarinal lymph nodes reduced to 6.7 cm and
1.5 cm, respectively (Figures 1C, 1D). Although the
treatment response was partial, the main tumor and
subcarinal nodes were still detected as lesions on CT.

Surgical resection of the residual tumor was per-
formed by a median sternotomy with anterolateral tho-
racotomy through the right third intercostal space. An
extended resection of the tumor was performed as it
invaded the right middle lobe, pericardium, and phrenic
nerve. The pericardium was reconstructed, and dia-
phragmatic plication was performed. Subcarinal lymph
node dissection was attempted from the thoracic cavity
after the middle lobe resection. Assistance by the sur-
geon’s manual retraction under the subcarinal nodes
(called the hand-assisted anterolateral approach)
enabled the dissection of the subcarinal lymph nodes
(Video). The postoperative course was uneventful, and
the patient was discharged on day 13.

Histopathologic findings revealed no viable malignant
cells (Figure 2C). In contrast, the carcinoma was detected
in the subcarinal lymph nodes (Figure 2D). Periodic acid–
Schiff staining confirmed the presence of intra-
cytoplasmic mucin (Figure 2E), suggesting that carcinoma
cells in the subcarinal lymph nodes were of
adenocarcinoma rather than germ cell tumors, such as
glandular yolk sac tumors or embryonal carcinomas. On
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FIGURE 1 Preoperat ive rad iograph ic findings. (A ) Contrast -enhanced computed tomography (CT) revea l ing a mediast ina l

tumor prot rud ing in to the r ight thorac ic cav i ty (ar row) and enlarged subcar ina l lymph nodes (ar rowhead) . (B ) Pos i t ron

emiss ion tomography/CT reveal ing a h igh fluorodeoxyglucose uptake (28 .7 and 22.4 in the main tumor and subcar ina l

lymph nodes , respect ive ly ) . (C , D) CT revea l ing shr ink ing mediast ina l tumor (ar row) and subcar ina l lymph nodes

(arrowhead) af ter chemotherapy .
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immunohistochemistry, tumor cells were positive for
SALL4 as in the mediastinal yolk sac tumor at biopsy,
and thyroid transcription factor 1 was negative
(Figures 2F, 2G). Thus, the adenocarcinoma of the
subcarinal lymph nodes was presumed to have originated
from a yolk sac tumor in the mediastinum. Adjuvant
chemotherapy was administered postoperatively because
of the presence of viable cells in the subcarinal lymph
nodes. No recurrence was observed 13 months after
surgery.
COMMENT

GCT-STM is rare, accounting for approximately 2%of all germ
cell tumors,2 but it is relatively more common in mediastinal
tumors, accounting for 11% to 29% of mediastinal germ
cell tumors in adults.3 Although GCT-STM is resistant to
chemotherapy and has a poor prognosis, complete
resection of the tumor can improve prognosis.4

Germ cell tumors occasionally metastasize to the
subcarinal lymph nodes. Thus, an appropriate approach



FIGURE 2 Microscop ic findings. (A ) Tumor ce l ls in the needle biopsy spec imen reveal a Sch i l ler -Duva l body wi th a per ivascu lar

ar rangement (a r rowheads; hematoxy l in and eosin [H&E] ) , and (B) tumor ce l ls are immunohistochemical ly pos i t i ve for Sal - l i ke prote in

4 (ar rows) . (C ) Coagula t ion necros is , fibros is , and accumulat ion of foamy macrophages are observed in the resected medias t ina l

tumor . No v iab le mal ignant ce l ls are found (H&E) . (D ) Tumor cel ls of the resected subcar ina l lymph nodes are carc inoma wi th atyp ical

ce l ls showing tubu lar pro l i fe rat ion (H&E) , and (E ) per iod ic ac id–Schi f f s ta in ing confi rms the presence of in t racytop lasmic mucin . On

immunohis tochemica l s ta in ing , tumor ce l ls are (F ) pos i t i ve for Sal - l ike prote in 4 (ar rows) and (G) negat ive for thyro id t ranscr ip t ion

factor 1 . (A , B, or ig ina l magnificat ion 3200; C-G, or ig ina l magnificat ion 3100. )
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should be considered for complete resection of both
anterior mediastinal tumors and enlarged subcarinal
lymph nodes. The general approach to subcarinal lymph
nodes through a median sternotomy is a transpericardial
approach.5 We used the surgical view of anterolateral
thoracotomy, which was necessary for lobectomy, to
resect the subcarinal lymph nodes from the thoracic
cavity. By manually retracting the enlarged lymph
nodes from the dorsal to the ventral side, it was
possible to dissect them from the bronchus and
inferior pulmonary vein. We were able to obtain a
sufficient surgical view because the enlarged lymph
nodes were located peripherally around the right main
bronchus after middle lobectomy.

In this case, the primary tumor was diagnosed as yolk
sac tumor preoperatively. However, the primary lesion
may have been a mixed mediastinal germ cell tumor,
including a yolk sac tumor, because the volume of the
biopsy sample was limited. The following 3 hypotheses
can be raised about the cause of adenocarcinoma in the
subcarinal lymph nodes: (1) the primary tumor was a
mediastinal mixed germ cell tumor of the yolk sac with
teratoma, and the teratoma component became malig-
nant and manifested adenocarcinoma in the metastases;
(2) the adenocarcinoma component of GCT-STM caused
by the mediastinal yolk sac tumor metastasized to the
subcarinal lymph nodes; and (3) the mediastinal yolk sac
tumor metastasized to the subcarinal lymph nodes,
where it became malignant. As the primary tumor
showed a pathologic complete response to chemo-
therapy, it is unlikely that teratomas or GCT-STMs
resistant to chemotherapy were present. Both the yolk
sac tumor in the primary mediastinal lesion and
adenocarcinoma in the subcarinal lymph nodes resected
were SALL4 positive and AFP negative. These findings
suggest that the yolk sac tumor had transformed into an
adenocarcinoma at the metastatic site. Among primary
germ cell tumors of the testis, adenocarcinoma origi-
nating from the yolk sac tumor reportedly metastasized
after chemotherapy.6 This yolk sac tumor of mediastinal
origin manifested as a solitary adenocarcinoma in a
metastatic lesion. Thus, mediastinal yolk sac tumors
may be associated with metastatic adenocarcinoma in
the locoregional lymph nodes during treatment.

The Video can be viewed in the online version of this article [https://doi.org/

10.1016/j.atssr.2023.09.005] on http://www.annalsthoracicsurgery.org.
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