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Background Approximately 50% of mediastinal masses are found in the anterior compartment. GCTs comprise 1-4% of 
all mediastinal malignancies and rarely present as a singular mediastinal mass without a testicular primary. 
First described over 50 years ago, PMS account for 37% of all mediastinal GCTs and occur second only 
to teratomas. PMS most commonly affects males in their third to fourth decade of life, with 20% to 40% 
of cases asymptomatic at the time of diagnosis. Herein we report a rare case of primary seminoma of the 
anterior mediastinum diagnosed via the Chamberlain procedure (anterior mediastinotomy) in a patient 
who presented with left-sided chest pain.

Summary A 20-year-old male presented to the ED with nonspecific left-sided chest pain and dyspnea. There were 
no other associated symptoms. The patient reported no past medical history or use of tobacco. He had 
no significant environmental or occupational exposures. His physical exam was unremarkable. A mildly 
elevated alkaline phosphatase of 172 IU/L was noted. CT imaging of the chest revealed a large anterior 
mediastinal mass measuring 8.5 × 8.3 × 7.2 cm. CT imaging of the abdomen and pelvis was unremarkable. 
No testicular mass was noted on ultrasound. Following a non-diagnostic CT-guided percutaneous biopsy, 
the patient underwent a Chamberlain procedure to obtain a definitive tissue diagnosis. Immunohistological 
stains of the specimen were positive for CD117 and D2-40 markers, indicative of a seminoma. The patient 
subsequently completed four cycles of etoposide and cisplatin adjuvant chemotherapy. Follow-up CT 
imaging revealed a substantial decrease in the size of the anterior mediastinal mass.

Conclusion PMS should be considered in the differential diagnosis of mediastinal tumors, particularly in the absence of 
testicular lesions. Given its slow-growing nature and excellent response to chemotherapy, prompt diagnosis 
and initiation of treatment is essential for optimal patient outcomes. The Chamberlain procedure remains 
the gold standard diagnostic tool for the biopsy of mediastinal lesions despite the advent of CT-guided 
FNAC/CNB, VATS, and robotic thoracoscopic surgery.
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Case Description
A 20-year-old male presented with dyspnea and chest pain 
that radiated to the left shoulder and back. He denied 
fever, cough, nausea, vomiting, night sweats, or weight loss 
and reported no tobacco or environmental exposures. Lab-
oratory values were all within normal limits apart from an 
elevated alkaline phosphatase (172 IU/L, normal: 20-140 
IU/L). Alpha-fetoprotein marker was found to be 1.20 ng/
mL (normal: <10 ng/mL), lactate dehydrogenase (LDH) 
was found to be 142 U/L (normal: 140-280), and beta-hu-
man chorionic gonadotropin (ß-hCG) was negative. Plain 
radiograph (Figure 1) was significant for a left paratracheal 
lobulated mediastinal mass causing right tracheal devia-
tion. Chest computed tomography (CT) revealed a large 
anterior mediastinal mass measuring 8.5 × 8.3 × 7.2 cm 
(Figure 2 and Figure 3). Scrotal ultrasound revealed no 
masses, though nonspecific scattered bilateral testicular 
microcalcifications were noted. A CT-guided biopsy of the 
mass was performed however was non-diagnostic. Due to a 
high index of suspicion for malignancy, an incisional biop-
sy via Chamberlain procedure was performed.

Figure 1. Chest X ray Image with Left Paratracheal Lobulated Mediastinal 
Mass Causing Rightward Tracheal Deviation. Published with Permission

Figure 2. Axial CT Image with Large Heterogeneous Anterior Mediastinal 
Mass. Published with Permission

Figure 3. Coronal CT Image. Published with Permission

Pulmonary nodules 11.0 × 9.0 mm left posterior apical juxtapleural, 2.0 mm left 
anterior upper lobe, and 3.0 mm subpleural left lower lobe were also noted.

Mass is shown abutting the thoracic aorta; also no well-defined fat plane 
between the mass and origin of the left subclavian artery or left common 
carotid artery.
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Immunohistochemical analysis was positive for semino-
ma markers CD117 and D2-40 (Figure 4). The specimen 
was negative for carcinoma AE1/AEE, thymoma epitheli-
al CK5/CK6 markers, and embryonal carcinoma markers 
CD3, CD20, and CD30. The patient subsequently com-
pleted four cycles of cisplatin (100 mg/m2 per day) and 
etoposide (20 mg/m2 per day) neoadjuvant chemotherapy 
without complication. Follow-up imaging revealed a sig-
nificant decrease in the size of the mass, measuring 4.6 × 
1.4 cm. Eight months after his initial workup, the patient 
underwent resection of the residual mediastinal seminoma 
with partial hemi-thymectomy and lymph node resection. 
Imaging one year and three months after surgery revealed 
no evidence of recurrence or residual disease.

Discussion
Approximately 50% of mediastinal masses are located in 
the anterior compartment. Differential diagnoses include 
thymoma, thymic carcinoma, thymic cysts, thymic hyper-
plasia, mature teratoma, malignant germ cell tumors 
(GCTs), lymphomas,1 and infectious or inflammatory 
etiologies. GCTs comprise only 1-4% of all mediastinal 
malignancies. Seminomas, malignant GCTs of the testicle, 
are rarely found in the mediastinum or present without 
a testicular source.2 Approximately 2-5% of GCT are of 
extragonadal origin and have been described in the pine-
al gland, retroperitoneum, sacrum, vagina, prostate, liver, 
gastrointestinal tract, or orbit.3,4 The origin of extragonadal 
GCTs remains uncertain. It is postulated that the disease 

process may relate to the arrest of migrating germ cells in 
the midline of the chest during puberty or may be due to 
gene reactivation of normally inactive germ cells occurring 
within the chest.

The first case of primary mediastinal seminoma (PMS) was 
described by Woolner et al. in 1955.5 PMS is one of the 
most common mediastinal GCTs, second only to terato-
mas.3 The majority of PMS occurs in the anterior medi-
astinum affecting males in their third to fourth decade.3 
The disease is unique as the primary tumor lies within the 
mediastinum with no involvement of the testes, though 
there have been reports of testicular metastasis from a 
mediastinal primary. Additionally, PMS has occurred in 
patients with testicular atrophy.6

Previous reports have cited that 20% to 40% of cases are 
asymptomatic and, therefore, typically large upon diagno-
sis. Presenting symptoms are generally nonspecific and can 
manifest as substernal chest pain, dyspnea, cough, hoarse-
ness, dysphagia, tachycardia, superior vena cava syndrome, 
arm pain, upper respiratory infection, or vocal cord paral-
ysis.3,6,7

ß-hCG has been shown to be elevated in up to 38% of 
patients with PMS and has been used as a marker of tumor 
regression.7 LDH is typically elevated in testicular semino-
ma, though it has no efficacy in detecting or monitoring 
PMS. Placental alkaline phosphatase (ALP) is nonspecific 
and can be elevated for many reasons. Immunohistology 
was positive for CD117, also known as c-kit, and D2-40, 
which has been identified in human seminomas but not 
embryonal carcinomas.8

Seminomas generally manifest as bulky lobulated homo-
geneous mediastinal masses that uncommonly invade 
adjacent structures and can metastasize to regional lymph 
nodes. CT imaging is considered superior to magnetic 
resonance imaging (MRI) in diagnosing anterior medias-
tinal tumors, except for thymic cysts. However, the overall 
reported diagnostic accuracy of malignant GCT was rela-
tively low, with 35% identified by CT, 27% by MRI, and 
31% by both.2

Modalities for tissue diagnosis include CT-guided fine nee-
dle aspiration cytology/core needle biopsy, mediastinosco-
py, video-assisted thoracoscopic surgery (VATS), robotic 
thoracoscopic surgery, Chamberlain procedure, and rarely 
thoracotomy.9 The Chamberlain procedure, also known 
as an anterior mediastinotomy, is an operation where a 

Figure 4. A) Microscopic Examination (Hematoxylin and Eosin Stain). B) 
Immunohistochemistry Positive for Seminoma Markers. Published with 
Permission
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transverse skin incision is created over the second inter-
costal space 1.0-1.5 cm lateral to the sternum. Biopsies are 
obtained once the second costal cartilage is reached and 
entry into the anterior-superior mediastinum is achieved, 
either directly or via a mediastinoscope.10 Level 5 and 6 
thoracic lymph nodes can readily be accessed via extended 
mediastinoscopy or Chamberlain procedure1. In pediatric 
populations, the Chamberlain procedure has been report-
ed to diagnose mediastinal masses in patients aged 2 to 
13 with 100% accuracy.8 Despite the advent of VATS for 
biopsy, the Chamberlain procedure remains an important 
tool in the armamentarium of thoracic surgeons for the 
diagnosis of anterior mediastinal masses.9

Patients may undergo surgical resection as first-line thera-
py followed by chemotherapy with BEP protocol (bleomy-
cin, etoposide, and cisplatin) and/or radiation. Some stud-
ies have found that those with neoadjuvant chemotherapy 
had superior outcomes to those who were initially treated 
with surgery.11 Tumors that spontaneously regressed were 
found to have a higher sensitivity to chemotherapy.12 
Current recommendations state that testicular biopsy or 
orchiectomy is not indicated when no palpable masses are 
within the testes.6 Some recommend conservative manage-
ment in asymptomatic patients due to the slow-growing 
indolent nature of the tumor and the potential for sponta-
neous regression.13

Though pathologically similar to the primary seminoma 
of the testes, patients with PMS have a poorer prognosis 
for unknown reasons.11 Studies have found a five-year sur-
vival rate of approximately 90%, though the typical ten-
year relapse-free survival rate was found to be only 67%.14 
Patients diagnosed at a later age typically have a worse 
prognosis.3

Conclusion
We report an unusual case of PMS of the anterior medias-
tinum in a patient without testicular mass who presented 
with chest pain diagnosed using a Chamberlain procedure. 
PMS should be considered in the differential diagnosis 
of mediastinal tumors, particularly in the absence of tes-
ticular lesions. Given its good response to chemotherapy, 
prompt diagnosis and initiation of treatment are essential 
for optimal patient outcomes. Clinicians should continue 
to remain facile with the Chamberlain procedure as cur-
rent practice trends toward thoracoscopic procedures.

Lessons Learned
Because primary mediastinal seminoma typically presents 
in an indolent fashion, diagnosis requires a high index of 
suspicion. Chamberlain procedure remains an important 
diagnostic tool for anterior mediastinal masses.
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