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Case summary

A previously healthy 46-year-old male presented with right-sided pleuritic chest pain for
2 weeks. He had no other symptoms such as febrile, cough, hemoptysis or dyspnea. He had
no underlying disease and no history of cancer in his family. He reported no smoking and no
alcohol drinking.

On physical examination revealed normal heart and lung sounds. His vital signs showed body
temperature of 36.6°C, blood pressure of 128/83 mmHg, pulse rate of 90/minute, respiratory

rate of 24/minute and 98% oxygen saturation.

Laboratory tests showed normal hemoglobin level, normal renal function and unremarkable
liver function. White blood cell count was normal.

Chest radiography and enhanced chest computerized tomography (CT) scan showed a large
pleural-based mass in the right side of the chest.

The patient underwent pleural biopsy via transthoracic needle biopsy (TTNB) on 11 January,
2018. Pathological findings for pleural specimens were consistent with thymoma.

Bone scan was done on 16 January, 2018 showing no evidence of bone metastasis.
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Imaging findings
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Figure 1. The initial chest radiograph reveals an anterior
mediastinal mass and an adjacent pleural mass in the
lower part of the right hemithorax.

Figure 2. Enhanced chest computerized tomography (CT).
Mediastinal window at the level of aortic root (A)
demonstrates a large homogeneously enhanced mass,
about 12.2 cm in maximal diameter, on the right side of
the heart with a small right pleural effusion in which
a few similar homogeneously enhancing pleural-based
masses and nodules coexist. Extension into the posterior
pleural recess is shown (B). Their extrapulmonary
locations are exhibited in lung window (C).
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Diagnosis

Thymoma with pleural metastasis

Discussion

Thymoma is a rare mediastinal neoplasm; however, it is the most common primary neoplasm
of the thymus and anterior mediastinum.[8,14] It has an excellent prognosis for early stages and
appropriately treated advanced stages.

Epidemiologic, Pathologic, and Clinical F eatures

Thymic neoplasms constitute less than 1% of all adult malignancies.[16] Thymomas typically
occur in patients older than 40 years of age, usually present at the age of 50-60; also, they
affect men and women equally.[8,14] They are slow-growing tumors that may show aggressive
behaviors, such as invasion of adjacent structures and involvement of the pleura and pericardium.
Nevertheless, lymphogenous and hematogenous metastases are uncommon.[6,9] They can develop
myasthenia gravis and red cell aplasia, about 30%-50% and 50% of the patients, respectively.[11,15]
They may also be associated with connective tissue disease, for instance, systemic lupus
erythematosus and rheumatoid arthritis. In addition, Lymphoma, lung or thyroid carcinoma is
sometimes related with thymomas (almost 20%).[11]

Most patients with thymoma are asymptomatic, so the tumor is incidental finding from chest
radiography or CT scan. If symptoms present, they are usually associated with local effects
of the neoplasm, including compression and invasion of adjacent structures, for example,
dysphagia, diaphragm paralysis, or superior vena cava syndrome. Systemic complaints and
paraneoplastic syndromes are classically due to hormones, antibodies, or cytokines secretion
by the tumor.[6]

Staging

The most universally staging systems for thymoma recommended by the International
Thymic Malignancy Interest Group (ITMIG) is the Masaoka-Koga staging.[3] It is based on the
gross and microscopic properties of the neoplasm. Stage I is considered by complete
encapsulation; stage II, by microscopic invasion through the capsule (Ila) or macroscopic
invasion into surrounding fat (IIb); stage III, by invasion into an adjacent organ, such as the
pericardium, great vessels, or lung; and stage IV, by pleural or pericardial spreading (IVa) or
Iymphatic-hematogenous metastasis (IVb).[4,6]
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Thymoma Treatment Options according to the Masaoka-Koga
Staging System [1-2,6]

Stage Treatment

I Complete surgical resection
II Complete surgical resection; if resection is incomplete, postoperative radiation therapy
I Neoadjuvant chemotherapy followed by complete surgical resection;* if resection is incomplete,

postoperative radiation therapy

IVa Neoadjuvant chemotherapy followed by complete surgical resection;* if resection is incomplete,
postoperative radiation therapy

IVb Palliative chemotherapy

*For stage Ill or 1Va tumors, adjuvant chemotherapy may be considered, but data are insufficient to routinely
recommend its use after complete resection.

Imaging Evaluation

The role of imaging is for early diagnosis and suitably staging of thymoma, espectially detection
of local invasion and distant spreading, to identify candidates for preoperative neoadjuvant
therapy, for instance, those with stage III or IV disease. Chest radiography is usually invisible
normal thymus in adults; nevertheless, CT scan and MR imaging can visualize a triangular-shape
of thymus especially at the level of aortic arch.[10,16]

CT scan is modality of choice of imaging to evaluate thymoma and may discriminate thymoma
from other anterior mediastinal abnormalities. The character about extensive mediastinal
lymphadenopathy, pleural effusions, and pulmonary metastases is usually more encountered in
other neoplastic processes (eg, thymic carcinoma or lung cancer) than thymoma. Thymomas
vary in sizes, typically ranging between 1 and 10 cm (mean, 5 cm) with smooth or lobulated
shapes that characteristically arise from one lobe of the thymus. However, bilateral mediastinal
involvement can also occur.[6,12] Most thymomas enhance homogeneously. About one-third
of thymomas, nonetheless, can be seen heterogeneous enhancement due to necrosis, cystic
change, or hemorrhage. Calcification may occur and can be punctate, linear along the capsule,
or coarse and within the tumor.[6,12]

Thymomas sometimes cause vascular invasion, pleural involvement, or pericardial distribution.
Direct signs of vascular involvement include an irregular vessel lumen contour, vascular
encasement or obliteration, and endoluminal soft tissue, which may spread into cardiac
chambers.[6,12] The CT study reveals one or more pleural nodules or masses with smooth, nodular,
or diffuse characteristic which represent pleural dissemination or drop metastases. They are
almost always ipsilateral to the anterior mediastinal tumor. Pleural effusion is unusual, even in
the manifestation of widespread pleural metastases.[6-7]
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At MR imaging, thymomas manifest with low to intermediate signal intensity on T1-weighted images,
and with high signal intensity on T2-weighted images that may approach fat signal.[5-6,11]
Fat-suppression techniques may be beneficial in distinguishing surrounding fat from thymoma.
If thymoma has necrosis, hemorrhage or cystic change, MR imaging will show heterogeneous
signal intensity. In addition, cystic changes and intratumoral necrosis manifest with low signal
intensity on T1 weighted images and high signal intensity on T2 weighted images. According
to the age of hemorrhage may appears to vary. Because of hemosiderin deposition, low signal
intensity on T1- and T2 weighted images may be seen. Although CT is better than MR imaging
in the representation of calcification within thymomas, MR imaging can occasionally reveal
fibrous septa within the mass, as well as permit superior evaluation of the tumor capsule.
Visualization of the capsule and of septa within a tumor has been shown to be associated with
a less aggressive histologic appearance.[6,13]

Differential Diagnosis

The differential diagnosis for anterior mediastinal tumors includes other primary thymic
malignancies (eg, thymic carcinoma, thymic carcinoid tumor), nonthymic tumors (eg, lymphoma,
germ cell tumor, small-cell lung cancer), and mediastinal metastasis.[6] Age and gender of the
patient, tissue structure as assessed at CT, additional CT findings, and evidence of invasion
tumor are useful in increasing the differential diagnosis for anterior mediastinal masses.

Recurrence and Follow-up

Thymoma requires a prolonged follow-up. It is often important to detect recurrence initially,
although complete resection can be succeeded. In doing so, results similar to those of patients
without tumor recurrence after initial resection are achieved, with 65% to 80% ranging in
S-year survival rates.[10,16] Follow-up approvals of ITMIG advise that, chest CT should be done
at least yearly for 5 years after surgical resection, and then alternated with annual chest
radiography until year 11, followed by chest radiography once a year alone[3], since late
recurrences are not unusual. Patients with resected stage III or IVa thymoma, thymic carcinoma,
incomplete resection, or other high-risk tumors should undergo CT every 6 months for 3 years.
While the use of MR imaging can benefit limit radiation dose, its facility to assist to identify
early recurrence compared with CT has not been assessed.[6]

This case is classic because the most common anterior mediastinal tumor in adults is thymoma.
The age at presentation is also typical. In addition, this case showed characteristic CT
appearances which were homogeneously enhanced solid masses in the mediastinum with
ipsilateral pleural spreading.
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