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Introduction: Since the first report, primary mediastinal seminoma has a low

incidence in the population, and it mainly affects young and middle-aged men, is

clinically rare, and accounts for a very small proportion of mediastinal tumors. In

this study, we describe the first case of primary mediastinal seminoma with

azoospermia and hypothesize that the coexistence of the two disorders may not

be a coincidence.

Case report: A 16-year-old man presented with chest tightness and chest pain, a

mediastinal mass on chest CT, and abnormal 18F-fluoro-deoxyglucose uptake

on a PET-CT scan. By biopsy of the mass, the pathological diagnosis was a

primary mediastinal seminoma. Because chemotherapy is included in the

treatment of the tumor, the patient underwent sperm freezing before

treatment, considering that chemotherapy can affect fertility, but the patient

was diagnosed with azoospermia. Finally, the patient underwent tumor resection

and postoperative chemotherapy. No tumor recurrence was observed at the

current follow-up.

Conclusion: Primary mediastinal seminoma is mainly confirmed by

histopathological examination, and surgery and chemoradiotherapy are the

current treatments. In patients with mediastinal seminoma or azoospermia,

doctors should be aware that the two disorders may coexist, especially in men

who have fertility requirements or long-term infertility, and that examination of

the mediastinum and semen may lead to unexpected findings in the diagnosis

and treatment. For mediastinal germ cell tumors, genetic testing is of great value

in the treatment of tumors and the prediction of associated diseases. Future

studies exploring the potential correlation between mediastinal seminoma and

azoospermia will be prospective.
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Introduction

Primary mediastinal seminoma was first reported by Woolner

et al. in 1955. The tumor is an extragonadal malignant germ cell

tumor that usually occurs in men aged 15~40 years. The incidence

is low, the disease is relatively rare, and primary mediastinal

seminoma accounts for approximately 1% ~ 4% of mediastinal

tumors (1–3). The pathogenesis of primary mediastinal seminoma

is not fully understood, but it may be related to ectopic gonadal

tissue during embryonic development, retention and displacement

of some germ cells or pluripotent stem cells to the mediastinum,

and induction by carcinogenic factors (4–8). At present, there are

many reports of a single tumor, but reports of other diseases are still

rare. Here, we describe the first case of primary mediastinal

seminoma with azoospermia and hypothesize that the coexistence

of the two disorders may not be a coincidence.
Case report

A 16-year-old man presented to the department of thoracic

surgery of the hospital with a 2-day history of chest pain and chest

tightness. He was previously healthy and did not take any medications.

The man’s physical examination was normal; a huge mass in the left

anterior mediastinum with a maximum measurement of

approximately 58 mm x 46 mm was found on the chest CT

examination; and he was hospitalized. In the laboratory analysis

results after admission, in addition to uric acid (UA) 528 µmol/l

(normal 208–428 µmol/l), urine glucose (UGLU) positive (3+), human

chorionic gonadotropin-beta subunit (HCG-b) 313.08 mIU/mL

(normal 0–5 mIU/mL), the remaining liver and kidney function,

AFP, blood lipids, serum glucose, and systemic inflammatory

markers (erythrocyte sedimentation rate and C-reactive protein)

were normal. Due to the abnormal HCG-b value, the man

underwent a color ultrasound and CT examination of the

reproductive system to exclude other diseases, but the results showed

that there was no abnormality. To clarify the nature of the mediastinal

mass, a needle biopsy was performed on the mass, and the diagnosis

was mediastinal seminoma based on the pathological examination

combined with immunohistochemistry. Considering that seminoma is

a malignant tumor, the possibility of distant metastasis could not be

ruled out, so a whole-body PET-CT examination was completed. The

results showed that the 18F-fluoro-deoxyglucose metabolism of the left

anterior mediastinal mass was increased, and there were no

abnormalities in the examination of other organs and tissues

(Figures 1A-D). To determine the next treatment plan, the hospital

organized multidisciplinary treatment (MDT) meetings with the

departments of thoracic surgery, urology, oncology, imaging,

radiotherapy, and pathology. There are two treatment options that

were discussed in the MDT meetings: chemoradiotherapy before

surgery or chemoradiotherapy after surgery. Because of the young

age of the patient, considering that chemoradiotherapy can affect

fertility, it was recommended that the man undergo sperm freezing

before treatment. Surprisingly, after rigorous testing by the human

sperm bank institution, the man was finally diagnosed with

azoospermia. The patient said that he had never had this test before,
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and the man also told that he had ejaculated spontaneously in the past,

but no sperm loss occurred. Because no reproductive disorders were

detected on imaging, gonadotropins and lactate dehydrogenase (LDH)

were examined. His estradiol (E2) 100.0 pg/ml (normal 11.3–43.2 pg/

ml), prolactin (PRL) 15.30 pg/ml (normal 4.04–15.2 pg/ml), follicle

stimulating hormone (FSH) < 0.30 mIU/mL (normal 1.5–12.4 mIU/

mL), luteinizing hormone (LH) < 0.30 IU/mL (normal 1.7-8.6 mIU/

mL), progesterone (PROG), testosterone (T), and LDH levels were

normal. Based on the condition, the patient eventually requested a

hospital transfer.

A week later, the man, accompanied by his parents, came to our

hospital for treatment. He told us about the previous diagnosis and

treatment, and he decided to undergo surgery and then

chemoradiotherapy. After admission, we evaluated and prepared the

patient before surgery and found the following: HCG-b 403.47 IU/L,

UA 586 µmol/l (normal 155-428 µmol/l), and UGLU positive (2+). A

chest X-ray and a chest CT showed a large left anterior mediastinal

mass; the maximum measurement was approximately 72 mm x 49

mm, and the remaining preoperative examination results were normal

(Figures 1E-H). After all the preoperative preparations were complete,

we opted for thoracoscopic mediastinal mass resection. During the

operation, we observed that the mass was huge and closely adhered to

the upper left lung lobe, which did not rule out the possibility that the

tumor had invaded the lung lobe (Figure 2A). Finally, under the

premise of resecting part of the upper left lung lobe, we successfully

and completely removed this large tumor. The tumor was actually

measured to be approximately 110 mm x 60 mm x 45 mm in size,

resembling a kidney, dark red and grayish yellow, hard in texture, and

with solid gray-white tissue inside (Figures 2B-D). The man remained

stable after surgery, and we also compared changes in the laboratory

analyses before and after surgery. We found that HCG-b decreased

significantly to 111.11 mIU/mL on postoperative day 1 and to 11.2

mIU/mL on postoperative day 6 (Figure 3). In addition, LH 0.22 IU/

mL (normal 1.24–8.62 mIU/mL), PROG 0.22 nmol/L (normal 0.30–

2.60 nmol/L), T 1.75 nmol/L (normal 6.07–27.10 nmol/L), E2, FSH,

PRL, and UGLU results are normal. The final pathological diagnosis

was mediastinal seminoma involving the lungs (Figures 4A, B).

Immunocytochemistry (IHC) showed the following: CD117 (+),

LCA (-), CK-pan (-), CD99 (-), AFP (low+), PLAP (+), and ki-67

(80%+) (Figures 4C-I). A week after the operation, the man recovered

well and was discharged from the hospital. During the 3rd week after

surgery, the patient had a repeat semen analysis, and the result was still

azoospermia. The fluorescence in situ hybridization (FISH) method

showed t(12p12.1) (KRAS gene locus was abnormal, with KRAS (12p)

gene polybody). At 4 weeks postoperatively, the patient started

chemotherapy with the EP regimen, specifically etoposide 200 mg +

cisplatin 40 mg (d1-d5, 21 days/cycle). At present, the patient has

completed 4 cycles of chemotherapy, and no evidence of tumor

recurrence has been found thus far.

Discussion

Seminoma is a malignant germ cell tumor that rarely occurs

outside the gonads, and a small number of tumors can occur in

extragonadal tissues or organs such as the retroperitoneum,

mediastinum, and pineal gland (9, 10). The clinical manifestations
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of primary mediastinal seminoma are nonspecific, and common

symptoms include chest pain, chest tightness, dyspnea, and facial

swelling, usually related to tumor size and compression or invasion of

adjacent tissues. In asymptomatic patients, smaller tumors are often

found incidentally on imaging tests at physical examination (11–13).

In the diagnosis and treatment of primary mediastinal

seminoma, misdiagnosis and mistreatment are very likely to

occur. Therefore, a comprehensive diagnosis is required based on

clinical symptoms, imaging examinations, serum tumor markers,

and pathological results. According to the clinical guidelines of the

American Society of Clinical Oncology, serum AFP and b-hCG are

not only considered important for the qualitative diagnosis and

pathological classification, but are also closely related to the

evaluation of the efficacy of primary mediastinal seminoma and

monitoring of tumor recurrence and metastasis (14, 15). In this case
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report, our patient showed significant changes in b-hCG values

before and after surgery. At present, new diagnostic methods on

molecular, immunological, chromosomal, and other aspects are

gradually being reported (16–18).

Treatment of primary mediastinal seminoma is mainly

chemoradiotherapy combined with surgery to remove the tumor,

but the timing of surgery is controversial. Chemoradiotherapy

should be carried out first, followed by surgery to remove the

residual tumor. It has also been argued that radical tumor resection

should be performed before chemotherapy (19–21). In general, the

timing of surgical treatment should be determined according to the

actual situation of different patients. This tumor is mostly a low to

moderately malignant tumor sensitive to chemoradiotherapy; it is

also one of the tumors that can be cured by comprehensive

treatment of chemoradiotherapy combined with surgery, and
FIGURE 1

(A-D) Whole-body PET-CT showed a left anterior mediastinal soft tissue shadow, an uneven increase in radioactive uptake (SUVmax = 4.5), and no
obvious abnormalities in other organ tissue examinations. (E) A chest X-ray showed a left anterior mediastinal tumor with illuminated edges. (F-H)
Chest CT showed a large mass of soft tissue density in the left anterior upper mediastinum, with lobulated edges and uneven internal density, and
mild to moderate enhancement of the solid part of the edge on enhanced scanning.
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early correct diagnosis and standardized treatment are crucial to the

prognosis of primary mediastinal seminoma (22, 23).

Azoospermia is the most refractory infertility and is clinically

divided into nonobstructive and obstructive azoospermia. Its

etiology and pathogenic mechanisms are complex and mostly

related to the patient’s environment, chromosomes, sex

hormones, and other factors (24–26). The treatment of

azoospermia varies greatly due to different causes, and even with

the rapid development of assisted reproductive technology, there is

no standard treatment, but an individualized treatment plan based

on the patient’s etiology can improve the treatment effect (27, 28).
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In this paper, we report the first case of primary mediastinal

seminoma with azoospermia, and no similar cases have been

reported. Azoospermia has been associated with tumors and has a

higher incidence of cancer in men with azoospermia (29–31).

Although the specific cause of the association between

mediastinal seminoma and azoospermia in male adolescents has

not been clearly revealed, it may not be a coincidence that the two

disorders coexist. In malignant germ cell tumors, mutations in

chromosome 12p are most common (32–34). The mutant gene

KRAS, which belongs to the Ras gene family and is also a key cause

of cancer, is currently confirmed in studies of pancreatic cancer,

colorectal cancer, and lung adenocarcinoma but is rarely reported

in studies related to mediastinal seminoma and azoospermia.

Notably, there is currently no relevant research to clearly explain

whether the mutation of the KRAS gene can be used as direct

evidence as the cause of these two diseases, but perhaps there will be

more cases and studies to explore and confirm this in the future.

There are also limitations to the reporting of this study. First, we

did not follow up for a long time, and the time from treatment to the

recent follow-up of the cases reported this time was only 7 months.

In this case, we have proposed the hypothesis of temporary

azoospermia. Transient azoospermia occurs due to a disturbance

of gonadal axis hormone levels due to mediastinal seminomas.

When hormone levels in the body return to normal after the tumor

is treated, azoospermia may resolve on its own. After a long period

of follow-up, this hypothesis may be successfully validated. In

addition, the patient did not undergo an extraction biopsy of

testicular tissue. We were unable to find evidence at the cellular

level that the patient’s sperm were hindered in the formation

process. Therefore, it is difficult to further clarify the cause of the

association between mediastinal seminoma and azoospermia, and it
FIGURE 2

(A) The tumor seen during surgery. (B-D) The completely removed mediastinal tumor after surgery and the internal conditions after tumor incision.
FIGURE 3

Trends in the patient’s HCG-b levels before and after surgery.
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is not possible to provide more effective evidence that KRAS

mutations directly affect spermatogenesis.
Conclusion

Primary mediastinal seminoma is diagnosed mainly based on

histopathological examination, and surgery and adjuvant

chemoradiotherapy are the current treatments. In patients with

mediastinal seminoma or azoospermia, doctors should be aware that

the two disorders may coexist, especially in men who have fertility

requirements or long-term infertility, and that examination of the

mediastinum and semen may lead to unexpected findings in diagnosis

and treatment. For mediastinal germ cell tumors, genetic testing is of

great value in the treatment of tumors and the prediction of associated

diseases. Future studies exploring the potential correlation between

mediastinal seminoma and azoospermia will be prospective.
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tumor cells showed strong expression of AFP (low+), CD117 (+), ki-67 (+), and PLAP (+) (magnification x400). (G-I) Immunohistochemistry of tumor
cells showed negative results for CD99 (-), CK-pan (-), and LCA (-) (magnification x400).
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