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Abstract
BACKGROUND

Thymoma is a relatively rare type of tumor. It is more common in middle-aged patients than in children
and young adults. We report a 26-year-old patient with advanced giant thymomas. The patient’s tumor
have invaded the upper venous vein. There was also a large tumor in the right atrium. The patient had
lung metastases. 

CASE SUMMARY

We report a patient with type B2 thymoma. His image studies showed a mediastinal space-occupying
lesion that penetrated through the superior vena cava and extended into the right atrium, with metastases
in the right lung and enlarged lymph nodes in the neck, mediastinum, and bilateral axillary areas. Biopsy
reports suggested type B2 thymoma. Multidisciplinary consultation concluded with a diagnosis of stage
IVB thymoma. This patient began a chemotherapy regimen with cisplatin, doxorubicin, and
cyclophosphamide (CAP). Subsequent management decisions were made based on the treatment
responses. 

CONCLUSION

At present, thymoma treatment is mainly surgical. However, for patients with advanced thymoma,
surgical treatment may risk the patient's survival. For advanced thymoma patients, we recommend
chemotherapy (CAP), which may provide a new treatment option for patients with advanced thymoma.

Background
Thymic epithelial tumors, including thymoma and thymic carcinoma, originate from the thymus and are
the most common primary mediastinal tumors[1]. Thymoma is a relatively rare type of tumor with an
incidence of approximately 2.73 per 1 million population in China[2]. It occurs more frequently in adults
between 40 and 70 years old and has been occasionally reported in young adults and children[3].
Thymomas could be invasive, but its intracardiac growth was extremely rare. In the present study, we
report a rare case of a young patient with thymoma invading the superior vena cava and the right atrium,
as well as with distant metastases.

Case Presentation
A 26-year-old male patient presented to our department with chest tightness, shortness of breath, and
facial edema for more than one year. The echocardiogram showed a 40 × 36 mm �rst-grade echogenic
mass in the right atrium, with clear boundaries and regular shape. The mass had uniform internal
echogenicity and great mobility. It was embedded in the tricuspid valve ori�ce during diastole and fell into
the right atrium during systole. In addition, color Doppler showed relative stenosis of the tricuspid valve.
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There was also a hypoechogenic mass in the superior vena cava (Figure 1). Considering that the masses
in the right atrium and the superior vena cava were of the same origin, we performed an enhanced
computerized tomography (CT) scan. The results showed a large lobulated mediastinal soft tissue mass
with small internal vascular structures. The mass penetrated through the superior vena cava and
extended into the right atrium. There were enlarged lymph nodes in the neck, mediastinum, and bilateral
axillary areas. Both sides of the lungs had multiple solid nodules, and the largest one measured 12 × 10
mm in the lateral basal segment of the lower lobe of the right lung, which was considered a pulmonary
metastatic lesion (Figure 2). Cardiac magnetic resonance imaging (MRI) scan reported similar �ndings
(Figure 3).

The patient underwent percutaneous puncture biopsy. The pathological reports showed �brous
septations in certain areas of the specimen with local in�ltration of abundant dense cells. Most cells were
scattered proliferating lymphoid cells with some proliferating oval cells and epithelioid cells.
Immunohistochemical analysis indicated CK19 (some epithelial cells +), CD3 (abundant T lymphocytes
+), CD20 (focal +), CD5 (abundant T lymphocytes +), CD1α (some immature T lymphocytes +), CD117 (−),
EMA (focal +), vimentin (3 +), p53 (epithelial 5%, variable nuclear staining +), ki67 (epithelial 5%). After
combination of morphology and immunohistochemistry results, the �nal diagnosis was type B2
thymoma (Figure 4). The tumor stage was considered Masaoka-Koga IVB/TNM stage IVB (T4N2M1b)
based on the pulmonary and distant lymph node metastases. During his hospital stay, this patient did not
show any clinical signs of myasthenia gravis. After multidisciplinary discussion, surgical resection was
determined not to be option due to the large size of the tumor. The patient was started on a
chemotherapy regimen with cyclophosphamide, adriamycin, and platinum (CAP). If the tumor had
regressed to the point of resectabilty after the chemotherapy, surgical treatment would be considered
again.

Discussion
Thymoma is an indolent tumor and has an insidious onset with no obvious clinical symptoms in about
50% of patients[4]. It is currently considered as a malignant tumor due to its invasive nature and a high
chance of recurrence[5]. Thymoma can present with local in�ltrations, but it rarely invades the
myocardium or intracardiac structures. This enhanced CT and cardiac MRI scans showed that the tumor
had penetrated through the superior vena cava and extended into the right atrium. In addition, distant
enlarged lymph nodes and multiple solid nodules were found in both lungs. These were considered tumor
metastases. Although thymoma usually grows slowly, previous literature has reported distant metastases
in the cervical lymph nodes, lungs, and liver[6]. There is still debate about the best treatment options for
thymoma patients with lung metastases.

Surgical resection is the mainstay treatment for patients with thymoma and is the treatment of choice for
patients with Masaoka-Koga stage I–III thymoma and some patients with stage IVA thymoma. The
completeness of tumor resection is an independent prognostic factor for thymoma. Thymoma patients
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who undergo R0 resection have shown better prognosis than other patients[7]. The prognosis of thymoma
patients has also been found to be closely related to the Masaoka-Koga stage. Patients with Masaoka-
Koga stage IVB thymoma and local invasion, dissemination, recurrence, or distant metastases have a low
overall survival rate and a 5-year survival rate of 11–50%[8]. Platinum-based chemotherapy is
recommended for patients with stage IVB thymoma because surgery cannot completely remove the
tumor. However, it remains unclear whether the chemotherapy can prolong the survival in these patients.

We searched PubMed, Web of Science, EMBASE, and MEDLINE for related case reports in the 2011–2021
(Table 1) and found that the patients in these case reports were 39–76 years old[9–18]. Weis et al.[19]

reported that the age was an independent risk factor for the prognosis. Older patients commonly have
poor prognoses and younger patients more frequently had tumor recurrence and metastasis. Our patient
was only 26 years old and had wide and distant tumor metastases, which meant he was not a candidate
for surgical resection. We started him with CAP chemotherapy (cisplatin 50 mg/m2 iv, doxorubicin 50
mg/m2 iv, and cyclophosphamide 500 mg/m2 iv, once every 3 weeks), which is the �rst recommended
regimen in the National Comprehensive Cancer Network (NCCN) thymoma guidelines. The survival
bene�t of the CAP regimen for Masaoka-Koga stage IVB thymoma patients remains to be determined and
will require by additional clinical data.

Table 1
Case reports in 2011–2021

Reference Year of publication Age of patient (years) Sex Thymoma subtype

Takebayashi et al.[9] 2021 71 Female Type AB

Singh et al.[10] 2020 76 Male Type A

Shen et al.[11] 2020 63 Female Type B1 and B2

Chen et al.[12] 2020 39 Female Type B2 and B3

Yang et al.[13] 2019 50 Female Type B3

Lim and Shen[14] 2017 53 Male Type B2

Afzal et al.[15] 2016 74 Female Type B1

De Giacomo et al.[16] 2014 41 Male Type B3

Dong et al.[17] 2014 75 Male Type B3

De Giacomo et al.[16] 2013 44 Female Type B3

Conclusion
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In conclusion, we describe a relatively rare young case about thymoma. Due to the giant tumor, wide and
distant tumor metastasis, we intend to chemotherapy. Chemotherapy treatment of advanced thymoma
has less clinical data. This report may provide a clinical data support for advanced thymoma in
chemotherapy treatment.

Abbreviations

CT Computerized Tomography

MRI Magnetic Resonance Imaging

CAP cyclophosphamide, adriamycin, platinum
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Figures

Figure 1

Echocardiogram.
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Figure 2

Enhanced CT scan with 3D reconstruction (tumor size of 16.0 × 7.6 × 5.2 cm). A: Coronal view. Green, red,
and blue areas are the tumor, aorta, and a portion of the left ventricular myocardium, respectively; B:
sagittal view; C: cross-sectional view; D: virtual reality reconstruction; E and F: lung metastases (12.56
mm × 10.25 mm).
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Figure 3

MRI cardiac and mediastinal scan with enhancement and multi-phase perfusion scan. A: T1WI shows
slightly mixed signals; B: T2WI shows slightly mixed intense signals; C: DWI shows diffusion-limited high
signal shadows; D and E: intense signal shadows are observed in the enhanced images.
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Figure 4

Pathological and immunohistochemistry examinations. A: Hematoxylin and eosin (H&E) staining (100×);
B: H&E staining (200×); C: CK19 (200×); D: CD3 (200×); E: CD20 (200×); F: CD5 (200×); G: CD1α (200×); H:
CD117 (200×); I: Ki67 (200×).


